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ABSTRACT - Hepatocellular carcinoma (HCC) is one of the leading causes of cancer-related mortality worldwide. The Brazilian Society of Hepatology
(SBH) published in 2015 its first recommendations about the management of HCC. Since then, new data have emerged in the literature, prompting

the governing board of SBH to sponsor a single-topic meeting in August 2018 in Sao Paulo. All the invited experts were asked to make a systematic

review of the literature reviewing the management of HCC in subjects with cirrhosis. After the meeting, all panelists gathered together for the discussion

of the topics and the elaboration of updated recommendations. The text was subsequently submitted for suggestions and approval of all members

of the Brazilian Society of Hepatology through its homepage. The present manuscript is the final version of the reviewed manuscript containing the

recommendations of SBH.

HEADINGS - Hepatocelullar carcinoma, diagnosis. Hepatocelullar carcinoma, therapy. Liver neoplasms. Medical societies. Brazil.

INTRODUCTION

The Brazilian Society of Hepatology (SBH) published in 2015
the recommendations for the diagnosis and treatment of hepatocel-
lular carcinoma (HCC)®. Since then, new scientific evidence has
been published in the literature, with great impact on current HCC
management. In order to update the recommendations on the di-
agnosis and treatment of HCC, the SBH held on August 16,2018 a
single-topic meeting on the subject with the support of the Brazilian
Society of Clinical Oncology (SBOC), Brazilian Society of Inter-
ventional Radiology and Endovascular Surgery (SOBRICE), Brazil-
ian College of Radiology (CBR), Brazilian Association of Organ
Transplantation (ABTO), International Hepato-Pancreato-Biliary
Association (IHPBA) and the Brazilian Society of Pathology (SBP).

The purpose of this document was to assist healthcare profes-
sionals, policy-makers and planners in Brazil in decision-making
regarding the management of patients with HCC. It is important
to note, however, that the recommendations presented in this
manuscript, based on currently available evidence, were written

to guide clinical practice in circumstances where all resources and
therapies are available. These recommendations should, therefore,
be adapted according to local regulations, expertise, infrastructure
and treatment availability, with the primary aim of improving the
care and quality of life of patients with HCC.

The SBH liver tumor interest group chose an organizing
committee that, together with the other participating societies,
designated 29 researchers to be moderators or speakers on HCC
management issues. All topics were covered according to the degree
of available scientific evidence. The recommendations were pre-
pared in a face-to-face meeting after extensive discussion with the
organizing committee members, moderators, and participants of
the single-topic meeting. The organizing committee was responsible
for drafting a preliminary document, which was later submitted
to SBH members via homepage for suggestions before writing the
final version of the present manuscript.

The classification of evidence levels and recommendations was
based on a modification of the GRADE® system, as described in
TABLE 1.
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TABLE 1. The classification of evidence levels and recommendations according to the modified GRADE system®.

Level of Evidence

Degree of confidence in the evidence

High Data from meta-analyzes or systematic reviews or
various high quality randomized controlled trials.
Moderate Data from a single randomized controlled trial
or from multiple nonrandomized studies.
Low Data from small studies, retrospective,

observational studies or case series

Future research is unlikely to change the proposal
presented.

Future research may have impact on the proposal
presented.

Future research is likely to have a significant impact on
the proposal presented.

Grade of Recommendation

Writing associated with degree of recommendation

Strong
Weak

“must”, “strongly indicated” or “SBH recommends”

“can” or “SBH suggests”

EPIDEMIOLOGY

Liver cancer is the 6th cause of cancer and 4rd cause of cancer-
related deaths in the world. HCC is responsible for 75%-85% of
cases of primary liver neoplasms. The annual estimated global
incidence is 500,000 to 1,000,000 cases, leading to more than
700,000 deaths per year®. The relevance of HCC and its underlying
etiologies increased significantly from 1990 to 2015 at the global,
national, and regional levels*. In Brazil, analyzing the burden of
liver disease, liver tumors was the eighth cause of death in disease
ranking, considering 850,000 hospitalizations and 300,000 deaths,
and it was one of the leading causes of death among all liver dis-
eases®. Nowadays, HCC is the most frequent complication and
the leading cause of death in patients with compensated cirrhosis.
The vast majority of HCC cases are associated with cirrhosis.
Hepatitis B (HBV) along with hepatitis C virus (HCV) infections
is responsible for over 80% of HCC cases worldwide™.

From an epidemiological point of view, HCC is characterized
by a wide geographical variability, with a highly heterogeneous
distribution, probably related to etiological factors such as the
prevalence of HBV and HCV infection and exposure to aflatoxin
B. More than 80% of cases occur in Sub-Saharan Africa and East
Asia, which are considered high-incidence areas”. Recent studies
in Europe and the United States of America (USA) have shown an
increase in HCC-related mortality, while cirrhosis-related mortality
rates have declined or remained stable. In USA, HCC is the high-
est growing cancer-related cause of death, with an 80% increase in
annual incidence over the past two decades”?.

Brazil is considered a country with an intermediate incidence of
HCC®. A study conducted at the University of Sdo Paulo showed
an annual incidence of 3.5% in cirrhotic patients®. In 2009, a na-
tional hepatologists survey of 1,405 patients diagnosed with HCC
from 29 centers showed that cirrhosis was present in 98% of cases,
and chronic HCV infection was the most common etiology (54%),
followed by HBV (16%) and alcohol (14%)1%.

RISK FACTORS

Cirrhosis of any etiology is the major risk factor for the de-
velopment of HCC, particularly when associated with HCV and
HBYV, exposure to aflatoxins, alcohol abuse, diabetes, obesity,
non-alcoholic fatty liver disease (NAFLD) and hereditary hemo-
chromatosis (HH). Older age, male gender, the severity of cirrhosis,
and sustained inflammatory activity are also predictors of HCC,
regardless of the etiology of cirrhosis. Considering viral etiology,
the co-infection of HBV and HCV or HBV and hepatitis D virus
increases the risk of HCC. Alcohol abuse also increases such risk?.
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In patients with HBV, the risk of developing HCC increases with
the progression of hepatitis, high rates of viral replication (HBV
DNA >10,000 copies or 2,000 UI/mL), and genotypes B or C('2,

In hepatitis C, sustained virological response (SVR) to antiviral
therapy significantly decreases the risk of HCC but does not elimi-
nate it, and these patients may develop a tumor even after SVR!Y,

Aflatoxins B are carcinogenic in humans, and their presence in
the diet correlates with the incidence of HCC!Y. Molecular events
associated with HCC are related to genetic changes and mutations
(such as a mutation in the p53 gene) triggered by exposure to this
toxin. The 249Ser TP53 mutation was detected in 28% of HCC
samples in Brazil, considered to be a high prevalence rate.

Prolonged and abusive alcohol intake is an established risk
factor for HCC, either independently or associated with HCV
and HBV infection. Among chronic alcoholics, the risk of HCC
increases linearly with daily intake exceeding 60g of alcohol, and
it doubles in the presence of HCV infection®.

Diabetes, overweight, and obesity are also associated with in-
creased risk of HCC!"®, Non-alcoholic steatohepatitis (NASH),
particularly with advanced fibrosis, is an important risk factor for
the development of HCC!%2D,

Finally, patients with HH are also at increased risk of develop-
ing HCC, particularly among those with cirrhosis®?.

PREVENTION

One of the primary forms of HCC prevention is universal HBV
vaccination. Studies in HBV-endemic countries such as Taiwan
have shown that universal immunization has led to a reduction in
the incidence of hepatitis B-related HCC in children and adults®.
The World Health Organization (WHO) recommends hepatitis B
vaccination for all newborns and all high-risk groups®®.

Regarding secondary prevention of HCC, studies have already
demonstrated the beneficial effects of antiviral therapies for hepa-
titis B and C in reducing the incidence of HCC. In the case of
hepatitis B, observational studies using interferon (IFN) and both
randomized and case-control studies using nucleoside analogues,
such as entecavir and tenofovir, have demonstrated the beneficial
effect of these treatments in reducing HCC incidence2®),

In hepatitis C patients that underwent treatment with IFN
regimens and reached SVR, a significant reduction in HCC inci-
dence has been reported®-3). However, in patients with cirrhosis,
despite incidence reduction, a relevant risk of HCC remains, and
thus HCC screening should be continued in these patients®®3?.
Over the past decade, with the advent of direct-acting antivirals
(DAAs), we have seen a significant change in the hepatitis C treat-
ment landscape, leading to high rates of SVR, above 95%. Another
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remarkable change with DAAs, is the possibility to treat patients
with decompensated cirrhosis, due to improved drug tolerance and
low side effects, not possible in the pegylated IFN era®.

However, the impact of DAAs on the incidence and risk of HCC
recurrence has become a subject of great debate in the literature.
Several studies analyzing this issue have shown discordant results.
Study quality and heterogeneity preclude a more definitive conclu-
sion. Some early studies have suggested a higher incidence of HCC in
patients with SVR treated with DA As compared with patients treated
with IFN. On the other hand, some studies have shown higher and
earlier HCC recurrence rates in patients treated with DAAs, with a
previous history of HCC, and more aggressive tumor behavior®+3.

Several studies®®* and a recently published meta-analysis did
not show an increase in the incidence or recurrence of HCC with
DAAs compared to IFN treatment; however, the included studies
were heterogeneous and with quality limitations“?. This remains
a controversial topic, and it seems essential to maintain close
vigilance in post-DAA SVR patients with advanced liver disease,
especially in those with a history of HCC treated with complete
response“,

Epidemiological and case-control studies have shown the pro-
tective effect of coffee in preventing the development of HCC in
patients with liver disease®>*>, However, there are no randomized
controlled intervention studies evaluating this topic, and the avail-
able studies are heterogeneous.

Recommendations

— Universal hepatitis B immunization is recommended (high
level of evidence; strong recommendation).

— Effective antiviral therapy, given as early as possible, is
recommended for patients with HCV infection and, where
indicated, for patients with chronic HBV hepatitis (high level
of evidence; strong recommendation).

— Patients with hepatitis C with advanced liver disease or cir-
rhosis treated with SVR are still at risk of developing HCC,
and thus should be maintained in HCC screening programs
(high level of evidence; strong recommendation).

— The impact of treating HCV with DAAs on tumor recur-
rence in patients with HCC treated with curative intent is
still uncertain, and further studies are needed to define this
correlation. It is recommended that treatment with these
medications should be initiated at least six months after
complete tumor response in patients with early HCC (low
level of evidence; weak recommendation).

— Alcoholic beverages are carcinogenic, and its abuse should be
avoided. In patients who already have chronic liver disease,
alcohol consumption may increase the risk of HCC (high
level of evidence; strong recommendation).

— Management of diabetes mellitus and obesity in patients
with liver disease, and lifestyle modifications in those with
NAFLD may reduce the risk of HCC (high level of evidence;
strong recommendation).

SURVEILLANCE

Due to increased incidence and HCC mortality, the need for
surveillance programs in cirrhotic patients, in which 90% of primary
liver tumors occur, has become imperative. Screening for HCC has
been progressively adopted and recommended worldwide, as there
is a well-defined population at risk — patients with cirrhosis and

curative treatments, such as ablative therapies, liver resection (LR),
and liver transplantation (LT), are available for tumors diagnosed at
early stages. Nowadays, the recommended screening image method
for HCC is an abdominal ultrasound, which is a cost-effective,
noninvasive and a widely available diagnostic tool“¢4%),

The main goal of any surveillance program is to reduce mortal-
ity. There are three randomized controlled trials (RCT) on HCC
surveillance®-3Y, and one of these trials was conducted by Zhang et
al.®%, In this study, randomization was made comparing abdominal
ultrasound and alpha-fetoprotein (AFP) surveillance every six
months vs absence of surveillance in cases of chronic HBV infec-
tion, despite the presence of cirrhosis. Regardless of low adherence
to screening (55%), HCC-related mortality was reduced by 37% in
the surveillance arm®”,

Most of the other studies that analyzed the role of HCC sur-
veillance were nonrandomized cohort studies, population-based or
not, and economic and public health-focused studies, such as cost-
effectiveness analyses. Despite the heterogeneity of methodology,
stages, and etiology of liver disease, and variations in surveillance
protocols, these studies have shown favorable results for the use of
screening in comparison to increased lives saved®>¢D,

It has been shown that, in a setting where the incidence of HCC
is higher than or equal to 1.5%/year, surveillance is cost-effective,
so screening for HCC in cirrhotic patients is indicated regardless of
etiology®>*¥, Non-cirrhotic HCV patients with advanced fibrosis
(F3) have a significant risk of sub staging and are also considered
to be at increased risk for HCC and thus should be included in
surveillance programs®”.

Patients with chronic HBV infection are at increased risk for
HCC, even in the absence of cirrhosis®. Therefore, non-cirrhotic
hepatitis B patients with risk factors for developing HCC should
be considered for screening®49,

Up to 50% of HCC cases in NAFLD patients are estimated to
occur outside the context of advanced fibrosis or cirrhosis®%, In
Brazil, a study demonstrated that 31% of patients with NAFLD
and HCC did not have cirrhosis®). However, there is still no sci-
entific evidence and cost-effectiveness studies to support screening
in NAFLD patients without cirrhosis.

HCC screening can be performed by serological and imaging
tests. Abdominal ultrasound is the most widely used and accepted
method for screening. It has a sensitivity ranging from 60%-80%,
with specificity greater than 90%, which guarantees a good diag-
nostic accuracy“®™,

In a meta-analysis of 19 studies evaluating the role of ultrasound
in screening for HCC, a sensitivity of 94% was observed for the
overall diagnosis of HCC. However, for the diagnosis of early HCC,
the sensitivity dropped to 63%%. Other imaging methods such as
computed tomography (CT) and magnetic resonance imaging (MRI)
have not been shown to be cost-effective for HCC screening 64769,

Regarding AFP, several studies have been performed, some
showing benefit in the use of AFP and others not. In the meta-
analysis published by Singal et al."”, the association of AFP and
ultrasound increased sensitivity for detecting early HCC from
63% to 69%, with no statistical difference. However, for a proper
ultrasound screening, a well-trained healthcare professional in
liver ultrasound is required. Thus, in centers where there are no
professionals with adequate expertise to perform the screening,
AFP can be used in association with ultrasound.

The recommended interval for HCC screening is six months,
and it is based on tumor doubling time“7",
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Recommendations

— Surveillance for HCC is recommended for high-risk popula-
tions and compensated cirrhotic patients are the main target
population for screening (high level of evidence; strong
recommendation).

— Patients with non-cirrhotic hepatitis B at high risk for devel-
oping HCC and those with chronic liver disease and advanced
fibrosis (F3) should also be included in the surveillance pro-
gram (moderate level of evidence; strong recommendation).

— Surveillance should be performed by abdomen ultrasound
with or without AFP every six months (moderate level of
evidence; strong recommendation).

RADIOLOGICAL DIAGNOSIS

Accurate diagnosis of HCC is critical for determining curative
treatment. Multiphase CT and MRI studies are the main radiologi-
cal exams used“17.

In the process of hepatocarcinogenesis, there is a progressive
increase in abnormal unpaired arteries, reduction in usual arterial
flow, and reduction in portal venous supply”®. Such changes result
in the classic radiological presentation of HCC according to the
radiological method used, as following:

— CT and MRI with extracellular contrast medium: hyperen-
hancement on arterial phase and “washout” on portal venous
or delayed phase.

— MRI with hepatobiliary-specific contrast medium: hyperen-

hancement on arterial phase and “washout” on portal venous
or delayed phase. In the hepatobiliary phase, HCC usually
does not retain the hepatospecific contrast medium, but
well-differentiated tumors may maintain a similar or higher
concentration of contrast when compared to the liver.

— Contrast-enhanced ultrasound (CEUS): arterial hyper
enhancement and mild and late-onset “washout” (after 60
seconds of contrast-medium injection).

The presence of the typical pattern on CT and MRI of arterial
hyperenhancement and “washout” on portal venous or delayed
phase have sensitivity between 66% and 82% and specificity above
90% for the diagnosis of HCC in patients with cirrhosis and nod-
ules larger than 1 cm in diameter™. Most studies show a tendency
toward higher sensitivity with the use of MRI compared to CT.

The diagnostic performance may vary according to lesion size,
with better MRI performance being observed in smaller nodules
(sensitivity of 48% and 62%, respectively, for CT and MRI in
tumors smaller than 2 cm vs 92% and 95% for CT and MRI,
respectively, in tumors equal to or larger than 2 cm)”. Regarding
MRI with hepatobiliary-specific contrast medium, further studies
are needed for a definitive conclusion7®),

Even with the increase in sensitivity and specificity of diagnostic
tests over the years, the diagnosis of HCC after detecting a nodule
during screening ultrasound in the cirrhotic patients remains a
challenge. The proposed flowchart for the diagnosis of HCC in
cirrhotic patients takes into account the size and typical imaging
features of HCC (FIGURE 1).

Mass/ nodule on ultrasound in
cirrhotic pacients

> Repeat ultasound every
3-4m

L

Multiphasic contrast-enhanced
CT, or multiphasic contrast-
enhanced MRI, or gadoxetic-

enhanced MRI

Growing/chanching pattern

| v

1 positive technique: HCC
imaging hallmarks*
I

Biopsy unclear: consider

rebiopsy

A

- Non-HCC malignancy
- Benign

v v
No Yes
< ¥ :

> “ Yes
! ™ oiopsy | .

Use another contrast-enhanced
imaging modality**

v

1 positive technique: HCC imaging
hallmarks*
I

HCC D S

FIGURE 1. Hepatocellular carcinoma diagnostic flowchart in patients with cirrhosis. *Typical pattern for HCC: hyperenhancement on arterial phase
and “washout” on portal venous or delayed phase. **Contrast enhanced abdominal CT or contrast enhanced MRI using an extracellular contrast agent
or contrast enhanced MRI using hepatobiliary contrast agents or contrast-enhanced US. ***Nodules <1cm after stability for 12 months may return to
the screening interval every 6m. This algorithm was adapted from the European Association for the Study of the Liver (EASL) guideline”.
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Due to the heterogeneity of HCC features over hepatocar-
cinogenesis, the complexity of treatment of these patients, and the
possibility of other malignant lesions in cirrhotic patients, a more
reproducible and objective system of classification of focal hepatic
lesions has become necessary in this group of high-risk patients
for HCC. In this context, the LI-RADS® (Liver Imaging Report-
ing And Data System) emerged with the aim of standardizing the
imaging technique and terminology used to describe focal liver
lesions, as well as to assist in the interpretation of results and in
the standardization of reports?-8h.

The following diagnostic categories are used in the CT/MRI
LI-RADS®™30; LR-NC: not categorizable due to image omission
of relevant study phases or image degradation; LR-1: definitely
benign; LR-2: probably benign; LR-3: intermediate probability of
malignancy; LR-4: probably HCC; LR-5: definitely HCC; LR-M:
probably or definitely malignant but not HCC specific; and LR-
TIV: definite tumor in vein.

Recommendations

— The diagnosis of HCC in cirrhotic patients can be made by
noninvasive methods and/or biopsy. (high level of evidence;
strong recommendation).

— Multiphase CT or MRI studies are the basis for the diagnosis
of HCC in the high-risk population. (High level of evidence;
strong recommendation).

— CEUS can be used to diagnose HCC in the high-risk popu-
lation in patients with contraindications to CT and MRI.
(moderate level of evidence; weak recommendation).

— Cirrhotic patients with nodules detected on ultrasound with
a diameter of less than 1 cm and no diagnosis established by
other imaging modalities should be followed with ultrasound
every 3-4 months. (moderate level of evidence; strong recom-
mendation).

— Nodules larger than 1 cm detected on ultrasound in cirrhotic
patients require further CT or MRI investigation. (moderate
level of evidence; strong recommendation).

— In patients with cirrhosis and nodule larger than 1 cm in
diameter, if imaging findings are typical for HCC, the lesion
should be treated without the need for liver biopsy. (high level
of evidence; strong recommendation).

— If radiological findings are not typical or the enhancement
pattern is atypical, a second dynamic imaging study (using
another imaging modality) or lesion biopsy should be per-
formed. (moderate level of evidence; strong recommenda-
tion).

— MRI with hepatobiliary-specific contrast medium may be
useful in the differential diagnosis of minor liver lesions and
may aid in differentiating between HCC and benign nodules
(moderate level of evidence; strong recommendation).

— LI-RADS® can be used as a tool to assist in the diagnosis
of HCC by standardizing the terminology used to describe
focal liver lesions and assisting in the interpretation of results.
(moderate level of evidence; weak recommendation).

HCC ANATOMOPATHOLOGICAL DIAGNOSIS

The vast majority of hepatocellular carcinomas arise in pa-
tients with underlying chronic liver disease/cirrhosis. Of the few
HCCs that occur in non-cirrhotic livers, fibrolamellar carcinoma
(FLC) and hepatocellular carcinoma in adenomas are the most

relevant®. In all of these clinical and epidemiological landscapes,
the pathological examination has been performed on needle bi-
opsies, autopsies, partial resection or explant surgical specimens.

Lesions detected by imaging fit the concept of macronodule,
which is defined as a nodule that is distinguished from adjacent
cirrhotic nodules by size, color, and texture. It is important to
acknowledge that different liver diseases lead to nodules with dif-
ferent features. Macronodules have a minimum diameter of 0.8
to 1.0 cm, rarely exceeding 3 cm, and at that point most of these
nodules have already met criteria for HCC®?,

The most accepted histological criteria for the diagnosis of
macronodules are summarized in TABLE 2®?. Thus, for the dif-
ferential diagnosis between the HCC and other macronodules,
the most important criteria to be evaluated are the presence of
architectural atypia, cellularity, and presence of nuclear atypia®?.
When only some of these criteria are present, usually in nodules
measuring between 1.0-2.0 cm, the morphological evaluation for
the differentiation between dysplastic nodules and small and well-
differentiated HCC is complemented with immunohistochemistry
to detect glypican-3, glutamine synthetase, HSP-70, CD34, kera-
tin-19, and clathrin®-9, The criteria used to distinguish between
dysplastic nodules and HCC are the same as those used for HCC
histological grading, which is based on architectural alterations,
cellularity, and nuclear and nucleolar atypia®®.

TABLE 2. Histological criteria for macronodule diagnosis.

Nodule

Regenerative
macrodule

Histological features

A nodule larger than adjacent cirrhotic
nodules, but histologically similar to them.

Low-grade Dysplastic Nodule whose cells look similar to mature

Nodule (LGDN) hepatocytes with minor architectural or
cytological atypia.

High-grade Presence of more severe cellular or

Dysplastic Nodule architectural atypia (“cell crowding”), but not

(HGDN) enough for the diagnosis of HCC.

Small HCC (less than Early HCC: nodular type with indistinct

2 cm) margins, with cells presenting minor atypia
and foci of stromal invasion.
Progressive HCC: nodular type. Cells may
presente mild or moderate atypia

Adapted from “The International Consensus Group for Hepatocellular Neoplasia”; Hepato-
logy. 20092,

When HCCs are poorly differentiated, the main issue is distin-
guishing them from cholangiocarcinoma or metastatic neoplasms.
Especially in these situations, immunohistochemistry may also help
in distinguishing between HCC and other adenocarcinomas®?.
HCC subtypes, some of which are already well characterized in their
morphological and molecular profiles, have been described, includ-
ing FLC®; scirrhous hepatocellular carcinoma®; steatohepatic
HCC®); HCC with lymphoid stroma, clear-cell variant of HCC
and sarcomatous HCC®. On the other hand, the identification of
molecular profiles by gene expression, DNA sequencing or RNA
sequencing techniques or even combined approaches has brought
new proposals for the classification of HCC based on genetics,
highlighting, in summary, two major types:

1. High proliferative HCC, with at least progenitor cell subtype
and p53 mutated;

2. Low proliferative, with at least Beta-catenin mutated subtype
and Metabolic disease-associated tumors(>**42,

Precise diagnosis of HCC is fundamental for determining treat-
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ment and prognosis; however, the diagnostic accuracy of imaging
studies is quite variable®. About 30%-40% of patients will need
a biopsy to confirm diagnosis®. In small nodules, false-positive
diagnosis on imaging exams may lead to incorrect organ allocation
for transplantation®*®, In one study, 31% of patients who under-
went liver transplantation for nodules smaller than or equal to 1.9
cm on imaging exams had no evidence of tumor in liver explants®.

As depicted at FIGURE 1, nodules larger than 1 cm in diameter,
when dynamic imaging exams do not show typical vascular char-
acteristics may require biopsy to yield a more precise diagnosis”.
The risk of tumor spread in the biopsy needle path, although real®”,
seems to be overestimated and has been consistently reported as not
relevant to the patient’s prognosis®*®. Other risks, including death,
are low, and thus biopsy should not be avoided when necessary!®.

Biopsy is essential for diagnosis in cases of nodules in patients
without cirrhosis and when intrahepatic cholangiocarcinoma or
hepato-cholangiocarcinoma is suspected'). Important additional
benefits from biopsy are the assessment of prognosis through the
degree of histologic differentiation and the potential detection of
presence of microvascular invasion (although hard to evaluate in
needle biopsies), as well as the possibility of obtaining material for
biomarkers which may drive therapeutic studies!?.

Recommendations
— In non-cirrhotic patients, the diagnosis of HCC should be
confirmed by biopsy (moderate level of evidence; strong
recommendation).
— Patients with cirrhosis and nodules larger than 1 cm in di-
ameter and without typical HCC features on a first dynamic
imaging examination (MRI or CT) may undergo another

imaging modality or nodule biopsy for diagnostic clarifica-
tion (moderate level of evidence; strong recommendation).

— Another biopsy is recommended in cases of inconclusive
histology or discordant findings (low level of evidence; strong
recommendation).

STAGING AND CLASSIFICATION FOR TREATMENT
ALLOCATION: A NEW LOOK AT BCLC

HCC staging and classification are essential for prognostic
determination, treatment definition, as well as for the standardiza-
tion of clinical trials%,

Most HCC staging systems take into account not only tumor
burden but also the underlying liver function (as the vast majority of
tumors occur in cirrhotic patients) and the presence of tumor-related
symptoms™. An ideal system should make the connection between
disease stage and recommended therapeutic proposals. In this regard,
the Barcelona Clinic Liver Cancer (BCLC) classification accomplishes
these goals!'®. This system has been extensively used worldwide%)
and in Brazil 7, Importantly, several other classifications are men-
tioned in American, European, and Asian literature such as TNM,
Cancer of the Liver Italian Program (CLIP), Hong Kong Liver
Cancer (HKCL), and Japanese Integrated Staging (JIS) score-11,

Since 1999 when it was first published, the BCLC has continu-
ously been updated in line with emerging scientific evidence that
is robust enough to change clinical practice. The latest version of
BCLC was published in 2018199, and it offers five stages for HCC
classification, called Stage 0 (Very early stage), Stage A (Early
stage), Stage B (Intermediate stage), Stage C (Advanced stage),
and Stage D (Terminal stage) (FIGURE 2). In all but BCLC D, the

HCC in cirrhotic liver

¥ \7 17 \7 v
Very early stage (0) Early stage (A) Intermediate stage (B) Advanced stage (C) Terminal stage (D)
B Single <2 cm Single or 2-3 nodules <3 cm Multinodular, Portal invasion/ Not transplantable HCC
s%a o Preserved liver function’, Preserved liver function’, PS 0 unresectable extrahepatic spread End-stage liver function
g PS 0 Preserved liver function!, Preserved liver function’, PS 3-4
PS 0 PS 122
. 2-3 nodules
Solit
oltary <3 cm
v
Optimal surgical
candidate®
|| Transplant
Yes No candidate
Yes No
¥ v v v v \/ v
Treatment* Ablation Resection Transplant Ablation Chemoembolization Systemic therapy®

FIGURE 2. Hepatocellular carcinoma algorithm for staging and treatment, according to BCLC recommendations (modified from Forner A, Reig M

and Bruix J, 20181%%).
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proposed treatments offer an increase in survival. The previously
used terms such as “curative” or “palliative” treatments have been
replaced in this new version. Survival expectations according to
the stages are: more than five years for BCLC 0 and A, more than
2.5 years for BCLC B and about one year for BCLC C. At the
terminal stage, about three months of overall survival is expected.

A patient in BCLC stage 0 corresponds to a patient who has
preserved liver function, with no cancer-related symptoms classi-
fied as Eastern Cooperative Oncology Group Performance Status
(ECOG-PS - TABLE 3) 0 and with a single tumor, smaller than 2
cm. For such patients, it is possible to offer a curative treatment,
with S-year survival ranging from 60% to 80%, which may exceed
95%, with a low risk of tumor recurrence. The main treatment op-
tions are surgery and percutaneous ablative therapies!*1%,

BCLC A stage patients are those with a single tumor or up to
three nodules <3 cm, with preserved liver function and ECOG-PS
0. Patients in this stage should be evaluated for liver resection,
liver transplantation, or radiofrequency ablation (RFA), accord-
ing to liver function using the Child-Pugh (CP) classification,
and the presence of portal hypertension!®. There are no RCT
comparing available therapeutic modalities (LT, LR, and RFA) for
patients with early HCC. Patients with single nodules, preserved
liver function (CP A), and without portal hypertension should be
evaluated for surgical treatment'?. The S-year survival rate for
patients receiving LR is around 70%, in patients with preserved
liver function. In the presence of portal hypertension, this survival
rate may drop to 50%11.

TABLE 3. Eastern Cooperative Oncology Group Performance Status
Cancer-Related Symptom of Cancer-Related Symptoms (ECOG-PS).

0  Fully active, able to carry on all pre-disease performance without
restriction

1 Restricted in physically strenuous activity but ambulatory and
able to carry out work of a light or sedentary nature, e.g., light
house work, office work

2 Ambulatory and capable of all selfcare but unable to carry out any
work activities; up and about more than 50% of waking hours

3 Capable of only limited selfcare; confined to bed or chair more
than 50% of waking hours

4 Completely disabled; cannot carry on any selfcare; totally confined
to bed or chair

S Dead

Liver transplantation is the treatment of choice for patients
with early HCC, impaired liver function and/or portal hyper-
tension%+1%), For patients who are within the Milan Criteria
(MC) — a single tumor <5 cm or up to 3 nodules <3 cm without
macroscopic vascular invasion or distant compromise on pre-
transplant imaging — the 5-year survival is around 70%, with a
recurrence rate of less than 15%(1%5!12, In patients with early HCC
in whose LR or LT cannot be performed, RFA is the treatment
of choice!!*1%9), Post-ablation survival in CP A patients reaches
50% to 75% in S years!¥,

Patients in the BCLC stage B (intermediate-stage) have either
multinodular HCC and/or unresectable tumor, with no vascular
invasion or extrahepatic metastasis, preserved liver function and
ECOG-PS 01%), The treatment of choice for this stage is tran-
sarterial chemoembolization (TACE), which has shown increased

survival compared to conservative treatment, and it may reach
an average overall survival greater than 30 months in selected
patients(loillz.llﬁ)'

The advanced stage of HCC (BCLC stage C) includes pa-
tients with mild cancer-related symptoms (ECOG-PS 1-2) and/or
vascular invasion or extrahepatic metastases, with preserved liver
function®, Patients’ life expectancy at this stage varies between
4-10 months. In this stage, the treatment of choice is systemic
treatment. The multikinase inhibitor (TKI) sorafenib was the first
treatment that showed increased survival rates at this stage!'%!"),
and it is the treatment of choice as the first line for patients with
advanced HCC!%, In phase III REFLECT trial, Levantinib was
non-inferior to sorafenib as a first-line treatment"®. Second-line
treatment options for patients with advanced HCC include Re-
gorafenib!”, for patients with good tolerance to Sorafenibe, and
more recently Cabozatinib!?,

BCLC D comprises patients with end-stage HCC. This group
includes non-liver transplant patients with severe liver dysfunc-
tion and/or severely deteriorated physical condition, defined as
ECOG-PS greater than 209, At this stage, patients have a very
poor prognosis and are candidates for best supportive care, with
overall survival of three months'%,

A significant percentage of patients, however, do not the meet
criteria for treatment allocation determined by their stage. In these
cases, the concept of stage migration is applied, and the patient
should be offered the next available treatment within his stage or
the treatment of choice for the subsequent stage!’. Thus, patients
with early HCC who have contraindications to surgery, ablative
therapies or transplantation should migrate to the treatment of
choice of the intermediate stage and undergo TACE. Similarly,
for intermediate-stage (BCLC B) patients with contraindications
to TACE, systemic treatment should be offered®.

It should be emphasized that the therapeutic decision in pa-
tients with HCC is a complex task, as multiple factors should be
taken into account, such as number, size and tumor location, liver
function, presence or absence of portal hypertension, patient’s
general condition, and the presence of comorbidities®. Ideally,
treatment for HCC should be discussed in a multidisciplinary set-
ting, involving several specialties, such as hepatologists, surgeons,
interventional radiologists, oncologists, among others, allowing a
complete and individualized approach.

Recommendations

— The use of the BCLC system is recommended for prognostic
prediction and therapeutic guidance (high level of evidence;
strong recommendation).

— For patients who do not meet the criteria for treatment alloca-
tion determined by their stage the concept of treatment stage
migration applies and the available treatment choice for the
next tumor stage should be offered (high level of evidence;
strong recommendation).

— The treatment choice for HCC should, whenever possible, be
discussed by a multidisciplinary team, allowing a complete
and individualized evaluation of the patient (low level of
evidence; strong recommendation).

HCC TREATMENT

In this guideline, we chose to divide treatment indications ac-
cording to the tumor stage based on the BCLC classification system.
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VERY EARLY AND EARLY HCC -BCLC 0 AND A

Patients who are classified as very early (BCLC 0) or early
(BCLC A) HCC are amenable to treatment with LR, ablation or
LT according to variables such as number and size of nodules,
presence of portal hypertension, elevation of bilirubin or eligibility
criteria for LT according to MC.

The main therapeutic modalities for patients with BCLC 0 and
A HCC and their indications will be discussed below.

Percutaneous ablative therapies

Different ablative techniques have been described and used
in the treatment of HCC over the last three decades. The most
available percutaneous ablative therapies used in our country are
RFA and percutaneous ethanol injection (PEI). Other modalities
of percutaneous ablative therapies are cryoablation, microwave
ablation, or high-intensity focused ultrasound (thermal ablation).
However, as these methods are not widely available in our country,
they will not be addressed!2!:122123),

Several meta-analyses performed to compare PEI vs RFA have
shown that RFA is superior to PEI in terms of overall survival,
disease-free survival, and recurrence rates**!*”. However, in tumors
<2 c¢cm, both RFA and PEI achieve high rates of tumor necrosis
and complete response**1?. For tumors between 2 to 3 cm RFA
is the treatment of choice!"**1%132, Combined therapy using the
combination of percutaneous ablative modalities with other tech-
niques, such as TACE, has shown promising results, especially for
tumors between 3-5 cm. However, the results available so far are
from retrospective and RCTs with significant selection bias'*.

When RFA was compared to LR, in a Cochrane review that
included 574 patients with early HCC candidates for LR, no differ-
ences in mortality rates were found. Although the HCC recurrence
rate was lower in the LR group, adverse events were less frequent in
the RFA group™. In addition, RFA proved to be more cost-effective
than LR in very early HCCs in CP A patients and the presence of
two or three nodules <3 cm. For single 3 to 5cm HCC, LR provided
better life expectancy and was more cost-effective than RFA®39,

Tumor location is a critical factor in decision-making. In central
localized tumors, which imply substantial parenchymal loss at sur-
gery, the use of RFA is favored, although proximity to vascular and
biliary structures may be a problem*, Relative contraindications
for RFA include tumor adjacent to large vessels, to extrahepatic
organs, or liver capsule. Absolute contraindications include tumors
adjacent to large bile ducts, decompensated cirrhosis (CP >B9),
or recent history of cirrhosis complications such as severe ascites,
encephalopathy, and upper gastrointestinal bleeding!?-139,

Surgical treatment

Liver resection is one of the main therapeutic options in BCLC
0and A tumors, but its indication in patients with cirrhosis depends
on the expected functional capacity of the remaining liver, in ad-
dition to the number and location of nodules, patient’s ECOG-PS
and comorbidities“”.

LR and LT are considered potentially curative treatments for
HCC. LR is the treatment of choice for HCC in the non-cirrhotic
liver, and in cirrhotic patients with very early (BCLC 0) or early
(BCLC A) stage and preserved liver function in the absence of
portal hypertension. Liver transplantation, on the other hand, is
considered the ideal curative treatment for patients with decom-
pensated cirrhosis (CP B or C) and early or very early HCC, within
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the MC“"139, However, organ supply is still insufficient to enable
LT for all listed patients. This affects the overall outcomes of LT,
either by death in the transplant waiting list or dropout due to
disease progression®*?,

As a general rule, 5-year survival rates for patients with HCC
after LR are between 50% and 70% and, after LT, between 70%
and 80%%14D_ The tumor recurrence rate after LR is around 50%
and post-LT around 10%4"149. However, considering the long time
spent on the waiting list (over 6-9 months), when an intention-to-
treat analysis is performed, similar survival outcomes are found
when comparing LR with LTU37:149,

In general, LR is indicated for patients with single nodules and
compensated liver function (CP A). The presence of portal hyperten-
sion, characterized by hepatic venous pressure gradient >10 mmHg
or presence of esophageal varices, splenomegaly, and thrombocyto-
penia, is a strong predictor of worse survival after LR34,

However, the evolution of surgical techniques and perioperative
care has allowed the expansion of liver surgery indications“”. Thus,
limited LR in patients with preserved liver function, small-sized
esophageal varices, and platelet counts above 100,000 is feasible in
selected patients with “mild” portal hypertension®¥141140 Never-
theless, it is noteworthy that even CP A patients can decompensate
after major resections*?,

Regarding major liver resections (more than three liver segments),
the remaining liver volume is the most important predictor of post-
operative liver failure; therefore, a total remaining liver volume of at
least 40%, is advisable. When the expected remaining liver volume
is less than 40%, a preoperative selective contralateral portal vein
embolization may be useful to increase the remaining volume*”.

MELD (Model For End-Stage Liver Disease) score*® may
also be a prognostic indicator of liver failure after LR. Studies
suggest that patients undergoing surgery with a MELD score of
less than 10 had low rates of postoperative liver failure, regardless
of the extent of LRUI#150),

Laparoscopic LR is a less invasive approach that has been
increasingly used for HCC treatment. It is comparable to open
surgery in terms of oncologic outcomes, and survival and it offers
advantages such as reduced blood loss, lower morbidity (less post-
operative ascites), and shorter hospital stay®>'!>). The availability
of laparoscopic surgery is undoubtedly an additional argument in
favor of LR as a treatment modality for HCC.

Liver transplantation

Liver transplantation is the treatment of choice for patients with
early HCC and impaired liver function and/or portal hypertension.
LT has the advantage that, with liver replacement, in addition to
treating the HCC, it also enables the treatment of the underlying
disease, the cirrhosis!®. In the last two decades, there has been
significant growth in the number of LT in Brazil. For this reason,
the country has become the largest public transplant system, oc-
cupying the second position worldwide in absolute numbers of LTs
performed per year. Notwithstanding, Brazil is on the 29th position
in the number of donors around the globe,

After the adoption of the Milan Criteria, there was a signifi-
cant improvement in post-transplant overall survival of patients
with HCC, reaching 75% in five years, with tumor recurrence rates
ranging from 8%-20%13155150 HCC represents one of the main
indications for LT in Brazil nowadays and worldwide, accounting
for 15%-50% of transplants performed in most centers(!8-1¢D.

From their introduction by Mazzafero et al. in 1996 to the pre-
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sent day, the MC have been established as a reference for patient’s
inclusion on the transplant waiting list and is the selection criteria
adopted in most centers3¢15%162163) " Several subsequent studies
and a meta-analysis confirmed the strong association of MC with
better post-transplant survival and lower risk of selecting patients
with more aggressive tumor biological behavior®. According
to European and American registries, 5-year overall survival in
transplanted patients within MC (65%-85%) is similar to those
transplanted without HCC (65%-87%)169,

Yet, in the last decades, MC have been criticized for being based
exclusively on imaging exams and for being considered too restric-
tive8162, Although some studies using expanded criteria have shown
survival rates similar to those observed within MC, the use of these
expanded criteria is not yet consensual and most countries in the
world still use MC or similar systems for HCC patient’s selection
for LT Currently, there is a great discussion over the adequate
selection criteria for LT. For a better selection, besides tumor size
and number of nodules, other features that reflect tumor biological
behavior, such as the degree of tumor differentiation, AFP and re-
sponse to locoregional treatment should be included¢6-173:174),

Organ scarcity in various regions, with consequent long waiting
time in the LT list, has led to an increased risk of death and dropout.
Bridging treatment for HCC is recommended in regions where the
waiting time in the list is longer than six months to prevent tumor
progression1%175 The most commonly used therapeutic modali-
ties are TACE and RFA. There are no randomized controlled trials
demonstrating the superiority of one therapy over another as a
bridge to liver transplantation®!17,

Evaluation of response to locoregional treatment, while on
the waitlist, should be performed at three-month intervals by
radiological evaluation using the mRECIST (Modified Response
Evaluation Criteria in Solid Tumors) criteria’’® and biological
markers dosage such as AFP",

In 2006, Ordinance n. 1,160 modified the liver distribution
criteria for LT in Brazil by implementing the MELD system. HCC
was classified as a “special situation”, earning extra points from
time to time, reaching a maximum score of 29 points in six months
on the waitlist!'”. The selection criteria adopted for HCC is an
expanded version of the classic MC so-called “Brazilian Milan
Criteria” (BMC) and takes into consideration only nodules with
a radiological diagnosis of HCC larger than 2 cm. Patients with
HCC are eligible for “HCC exception score” if they present one
nodule from 2 to 5 cm or up to three nodules between 2 and 3 cm,
plus any number of nodules less than 2 cm. However, a recent na-
tional multicenter study showed worse survival and higher tumor
recurrence rates in those patients within the BMC for LT when
compared to those submitted to LT within MC (when considering
imaging at the time of listing, as well as the explant data). In this
study, AFP and the presence of vascular invasion in the explant
were important predictors of tumor recurrence and survival?,

Recommendations

— RFA is the treatment of choice for patients with very early
(BCLC 0) or early (BCLC A) HCC who are not candidates
for liver resection or liver transplantation, whenever techni-
cally feasible, preferably in patients with tumors <3 cm (high
level of evidence; strong recommendation).

— In patients with very early HCC (BCLC 0) and single tumors
less than 2 cm, in favorable locations, RFA can be adopted
as the first choice, even in patients who are candidates for

surgery (moderate level of evidence; strong recommenda-
tion). In patients with single tumors of 2 to 3 cm who are
candidates for LR, RFA may be considered as an alternative
to surgery, depending on the tumor’s location and patient’s
clinical status.

— PEI might be recommended in cases of very early (BCLC 0)
and early (BCLC A) HCC, when RFA is not technically pos-
sible or unavailable, especially in tumors smaller than 2 cm.
(high level of evidence; strong recommendation). However, in
lesions >2 c¢cm, PEI should be discouraged by its association
with high rates of incomplete response and local recurrence.

— Liver resection is the main therapeutic option for HCC in
non-cirrhotic livers (low level of evidence; strong recom-
mendation).

— In the cirrhotic liver, HCC resection should be considered
in patients with single nodules and preserved liver function
(CPS A, normal bilirubin and without PH), provided that
liver remnant volume is adequate (high level of evidence;
strong recommendation). Selected cases with mild portal
hypertension, preserved liver function, and low MELD score
may benefit from LR.

— Laparoscopic LR for HCC, in specialized centers, is recom-
mended whenever possible, especially for superficial HCC or
localized anterolaterally (moderate level of evidence; weak
recommendation).

— After resection, close follow-up is mandatory due to the
high risk of liver recurrence (high level of evidence; strong
recommendation).

— Liver transplantation is the first-line treatment in patients
with early HCC (BCLC A), with impaired liver function and/
or portal hypertension and in those who are not candidates
for surgical treatment (high level of evidence; strong recom-
mendation).

— The Milan Criteria are the reference for selecting HCC pa-
tients for liver transplantation and the basis for comparison
with other suggested criteria (high level of evidence; strong
recommendation).

— Locoregional treatment on the waitlist is recommended
whenever possible, especially in locations where the waiting
time on the list is longer than six months, as it reduces the
risk of dropout and may lead to reduced risk of tumor re-
currence after transplantation (low level of evidence; strong
recommendation).

— The expanded Milan criteria (“Brazilian Milan Criteria”)
currently used in Brazil for HCC patient’s selection for liver
transplantation should be reviewed (low level of evidence,
strong recommendation).

INTERMEDIATE HCC - BCLC B

This group consists of patients with multifocal tumors who
do not have vascular invasion or extrahepatic metastasis, with
preserved liver function and asymptomatic (ECOG-PS 0)1%. As
already stated, the treatment of choice for patients with interme-
diate HCC is TACE, which has shown increased overall survival
rates when compared to best supportive care!>!'9, TACE is the
most used technique for the treatment of HCC in Brazil?. It is
noteworthy that the BCLC B is the most heterogeneous stage;
thus, alternative treatment proposals such as surgery are possible.

Imaging-guided transarterial therapies lead to tumor necrosis,
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based on the fact that HCC has a predominant arterial vasculariza-
tion compared to the rest of the liver parenchyma. This difference
in vascularization allows the treatment of HCC through selective
intravascular administration of drugs, embolic particles or radio-
active devices!"?.

Transarterial therapies available for HCC treatment include
microparticles embolization without a chemotherapeutic agent,
called transarterial embolization (TAE), or with the combination of
a chemotherapeutic agent (usually doxorubicin or cisplatin), known
as transarterial chemoembolization (TACE)"". In conventional
TACE (TACEc), embolization is performed with microparticles
emulsification with chemotherapeutic agents!>18,

More recently, drug-eluting beads embolization, DEB-TACE,
has been introduced as an alternative to conventional TACE with the
aim of improving outcomes and reducing side effects. DEB-TACE
is based on the use of ion-binding microspheres capable of actively
sequestering and slowly releasing cytotoxic drug within the target
lesion®). Another technique that employs a different approach is
transarterial radioembolization (TARE). This technique consists of
a selective intra-arterial administration of microspheres loaded with
aradioactive compound (usually Yttrium®). It exerts its therapeutic
effect through the radiation carried by these microspheres'$?),

Although initial studies have shown controversial results on
the survival benefits of TACEc, a 14-study meta-analysis showed
that TACEc increases the survival of patients with unresectable
HCC®3, Although TACEc is not considered a curative treatment,
it is the modality of choice for patients with compensated cirrhosis
and intermediate HCC (BCLC B), with ECOG-PS 0%,

Drug-eluting bead transarterial chemoembolization (DEB-TA-
CE) has been launched as an alternative to TACEc, and although
there is a strong rationale for the use of DEB-TACE, evidence
of the superiority of this strategy over TACEc is scarce. A meta-
analysis of 12 studies, including 1,449 patients, found no superiority
for DEB-TACE over TACEc"*. Most comparative studies have
shown no advantage of using DEB-TACE on overall survival and
clinical outcomes #1187 There are still conflicting results about
DEB-TACE’s safety profile compared to TACEc. Although the
aforementioned meta-analysis found no differences in survival or
frequency of adverse events, some studies have reported a lower in-
cidence with DEB-TACE of liver toxicity, doxorubicin-related side
effects, post-procedure abdominal pain, and general adverse events
in patients with HCC greater than 5 cm and bilobar disease!'®*%7.

Contraindications to performing TACE are described in
TABLE 4.

TABLE 4. Contraindications for performing TACE.

TACE may be associated with other therapies, and some studies
evaluating the combined treatment of TACE + RFA have shown
promising results. In 2016, Chen et al. compared the association
between RFA and TACE vs RFA. The combination demonstrated
a greater benefit for patients with tumor diameters of 3 cm or
greater®®, However, further studies are needed to define the role
of combined therapy.

Studies to date have also shown no survival benefit in combining
TACE with systemic therapies such as sorafenib. In 2016, Lencione
et al. performed a randomized controlled trial comparing sorafenib
in combination with DEB-TACE vs isolated DEB-TACE for the
treatment of intermediate HCC patients (SPACE Trial), with no
benefit in time to tumor progression (TTP) or overall survival®®,
Two other studies showed similar results!1D.

TARE consists of an arterial infusion of radioactive substances,
usually iodine-131-labeled lipiodol or yttrium-90 microspheres. It is
a complex treatment that requires a multidisciplinary team. In this
type of treatment, the radiotherapy effect is predominant over the
embolizing effect, and it can be performed in patients with portal
vein thrombosis!*>1%7.

The average survival in patients treated with TARE with in-
termediate HCC ranges from 16.9 months to 17.2 months, and in
advanced-stage patients with portal vein tumor invasion (BCLC
C) ranges from 10 to 12 months*2%). Liver-related toxicity and
treatment-related deaths are observed, respectively, in 20% and 3%
of patients!®. There are no large-scale prospective randomized
controlled trials comparing TARE and TACE. In a meta-analysis
of eight studies, including 1,499 patients with nonresectable HCC,
TARE showed a similar tumor response rate with a better safety
profile and overall survival compared with TACE®,

Since TARE is often recommended for patients with locally
advanced HCC, this procedure was compared to sorafenib in two
trials@22%%) In these studies, no differences in overall survival were
observed between the two treatment strategies, although tumor
response rates were significantly higher with TARE. In both
trials, TARE was associated with fewer grade >3 adverse events
compared with sorafenib®?22%), These studies indicate that TARE
may be considered a therapeutic option for patients with locally
advanced HCC (BCLC C), although additional data are needed
to identify the subgroup of patients who would benefit the most
from this treatment modality.

Other options that may be considered for BCLC B patients are
systemic therapy, LR, and LT after downstaging into the MC or
employing expanded criteria. Although TACE is the most widely

Relative contraindications

Tumor burden > 50% of total liver volume or large tumors (> 10 cm)
Biliary-enteric anastomosis or biliary stent

Severe comorbidities

Bile duct dilation

Todine Contrast Allergy*

Untreated esophageal varices at high risk of bleeding

Absolute contraindications

Decompensated cirrhosis: jaundice, encephalopathy, ascites and/or hepatorenal syndrome

Child-Pugh > B8

Macrovascular tumor invasion of the portal vein trunk or main portal branches

Reduction of portal vein blood flow (portal vein thrombosis or hepatofugal flow)

Technical contraindications to hepatic intraarterial treatment (e.g., intractable arteriovenous fistula)
Renal impairment (creatinine >2 mg/dL or creatinine clearance < 30 mL/min)

*Desensitization may be used in these cases.
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used therapeutic modality, it may not be the most appropriate
choice for some BCLC B HCC patients, particularly those with
more impaired liver function (CP B)!%), A sub-classification for
BCLC B has been proposed. It incorporates the up-to-7 criteria
into the traditional number and size of neoplastic nodules and the
CP classification. It divides BCLC B patients into four subtypes,
known as B1, B2, B3, and B4 and suggests, for each stage, other
therapeutic options rather than just TACE. Equally controver-
sial, the HKLC Classification!!” appears to be useful in BCLC
B patients, and it also incorporates other therapeutic options in
selected cases.

Among the available treatment options, systemic therapy may
be of interest in selected cases of BCLC B patients®. A recent
review®® suggests the use of sorafenib in BCLC B patients who
have not responded to two cycles of TACE, or who have progressed
after TACE (therapeutic migration). A recent Cochrane review of
intermediate HCC, however, stresses that there is no evidence de-
rived from RCTs supporting the use of sorafenib either alone or in
combination with TACE in the treatment of intermediate HCC®",

On the other hand, LR may be considered for selected cases of
BCLC B patients®®212, However, the increased risk of postopera-
tive liver failure limits the use of LR for this group of patients. It
has been the leading cause of mortality in BCLC B patients who
underwent surgery, so LR has been proposed in selected cases
with the association of liver transection and port vein ligation
or port vein embolization of the affected segment for two-stage
hepatectomy!30:213-210,

The use of expanded criteria for LT using the University of
California San Francisco (UCSF) or up-to-716816%217-224 criteria has
been associated with increased risk of tumor recurrence, not being
adopted in Brazil by the National Transplant System, particularly
in those patients on the LT waitlist whose disease has progressed
despite locoregional treatment@24,

Conversely, downstaging into MCs using locoregional thera-
pies has been feasible in 48% of patients with BCLC-B HCC with
post-transplant tumor recurrence rates of 16% to 20% over five
years?»229_ The waitlist dropout rate for disease progression, how-
ever, is high, at about 53%?9, There is no consensus on which exact
criteria to use to determine the success of downstaging therapy,
since protocols vary in the literature®??. Regarding the type of
locoregional treatment, RFA and TACE modalities have similar
success rates, and adverse effects are generally low in incidence and
small in proportion®®???, In patients undergoing downstaging us-
ing locoregional therapies, other prognostic factors should be tak-
ing into account, such as AFP levels below 500-1,000 ng/mL, and
a 3-6 month observation interval after downstaging to assess the
biological behavior of the tumor before listing these patients for LT.

Recommendations

— TACECc is the treatment of choice for patients with interme-
diate HCC (BCLC B) (high level of evidence; strong recom-
mendation).

— There are insufficient data to recommend DEB-TACE over
TACEc and the choice of technique should be based on avail-
ability, local experience, patient characteristics, and physician
preferences (high level of evidence; strong recommendation).

— TACE should not be used in patients with decompensated
cirrhosis, advanced renal dysfunction, macrovascular tumor
invasion and extrahepatic spread (high level of evidence;
strong recommendation).

— TARE is a promising therapeutic option for HCC, with
a good safety profile. However, there are insufficient data
favoring TARE over TACE for patients with intermediate
HCC or TARE over sorafenib for patients with advanced
HCC (BCLC C). (Moderate level of evidence; weak recom-
mendation). The subgroup of patients who would benefit
from TARE needs to be better defined.

— Liver transplantation may be considered for patients with
BCLC B HCC after downstaging into the MC in the pres-
ence of favorable prognostic factors, including AFP levels
below 500-1,000 ng/mL. (moderate level of evidence; weak
recommendation). An observation period of 3-6 months
after locoregional treatment is recommended to assess tumor
biological behavior.

— Systemic treatment with sorafenib may be used in patients
who did not respond or progressed after two cycles of TACE,
or where it cannot be performed (low level of evidence; strong
recommendation).

ADVANCED BCLC-C HCC

BCLC C stage comprises patients with vascular invasion or
extrahepatic metastases and/or mild cancer-related symptoms
(ECOG-PS 1-2), but still with relatively preserved liver function.
Patients’ life expectancy at this stage without treatment is 4-10
months%), The treatment of choice for this tumor stage is systemic
therapy. Currently, most patients diagnosed with advanced HCC
are treated with targeted molecular therapies or immunotherapy.

Conventional systemic chemotherapy
Treatment strategies based on conventional systemic chemo-
therapy have failed to demonstrate survival benefits, which have
been at most around 12 months. However, in Brazil, conventional
chemotherapy is still used particularly in the public health system.
Several conventional chemotherapy regimens in multiple com-
binations, most including oxaliplatin and/or doxorubicin, have
been studied in small clinical trials in compensated patients with
good ECOG-PS. Doxorubicin was one of the most studied drugs.
Overall response rates ranged from 10% to 20%2-23.
The mFOLFOX4 regimen was compared to doxorubicin in
a randomized phase III Asian study involving 371 patients with
advanced or metastatic HCC®?, Although the response rate and
median progression-free survival were higher in the mFOLFOX4
group (8% vs 3% and 2.93 vs 1.77 months), there was no significant
difference in mean survival (6.4 vs 4.97 months, P=0.07).
Oxaliplatin was also combined with gemcitabine in a phase II
study, including 32 untreated HCC patients. The response rate was
18%. The median of progression-free survival and overall survival
were, respectively, 6.3 months and 11.5 months®?. Similar results
were observed in a retrospective, multicenter study that included
204 patients. Response and disease control rates were, respectively,
22% and 66%, with an average overall survival of 11 months®*.
Another platinum agent, cisplatin, has been tested in small
studies combined with different drugs. In combination with capecit-
abine, the response rate was 6.3%3, with doxorubicin 18.9%®%,
and 14.5% when combined with epirubicin and capecitabine®.
For patients with poor ECOG or impaired liver function, includ-
ing elevated bilirubin, chemotherapy options are very limited®*-40,
The combination of target therapies and chemotherapy has been
studied, but current evidence does not support its use®-42,
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In a study conducted in Brazil, which analyzed the role of
chemotherapy as a second line of treatment in patients with ad-
vanced HCC, following sorafenib treatment failure, the authors
have found high rates of chemotherapy-related adverse events, with
no significant survival benefit®.

First-line systemic therapy

Sorafenib is an oral multikinase inhibitor that acts primarily by
blocking angiogenesis and cell proliferation, and it was the first drug
that showed an increase in survival rates in patients with advanced
HCC®*%, This benefit was demonstrated in a prospective, rand-
omized, placebo-controlled phase III study (SHARP study). The
median survival was of 10.7 months, whereas the placebo group was
7.9 months (P<0.001). This longer survival was also demonstrated
in the Asia-Pacific phase III study'®!"", Since then, sorafenib has
been considered the first-line therapy for BCLC-C HCC.

Real-life studies later confirmed this benefit. Among these, the
studies GIDEON®*, and INSIGHT®* deserve to be highlighted.
In the first study, 3,202 patients (73% CP A and 25% CP B) were
analyzed. The incidence of side effects was similar in both groups,
although severe side effects were more frequent in CP B patients
(lower in those categorized as B7). The median survival rate was
higher in CP A patients (13.6 months vs 5.2 months), when com-
pared to CP B subjects. Although the average survival rate was
lower in CP B7 patients (6.2 months), it was higher when com-
pared to those categorized as CP B8, B9. The authors concluded
that sorafenib may be used in selected CP B patients. Although
the study showed better drug tolerance and benefit in CP B7
patients, there were some limitations, including the abscence of
a control group.

The INSIGHT® study was a prospective, non-interventional
observational study conducted at 124 centers in Austria and Ger-
many with 788 patients. About 50% of the patients had undergone
some previous treatment, and most were stage BCLC C. The
average overall survival was 15.1 months. The average survival
according to BCLC (A: 29.2, B: 19.6, C: 13.6, D: 3.1 months) and
according to CP (A: 17.6, B: 8.1, C: 5.6 months) reinforces the fact
that sorafenib was effective in real life, but once again CP A patients
were those who benefited the most. Age did not affect prognosis,
and adverse effects of any degree attributed to the drug occurred in
64.9% of patients, and they were more frequent in Child A patients.

When the survival rate and cost-effectiveness of sorafenib®? in
patients with advanced HCC vs supportive care were assessed, the
average survival rate with sorafenib was 150.5 days vs 62 days with
best supportive care. Thus, sorafenib was found to be an independ-
ent prognostic factor for survival. The presence of advanced disease
(decompensated cirrhosis) was considered to be an independent
factor of poor prognosis. In decompensated disease, there was no
cost-effective relationship.

In a systematic review and meta-analysis, in the treatment of
advanced HCC®®, analyzing 14 studies including sorafenib, TACE,
TARE, ablation and no treatment, sorafenib was the only treat-
ment that improved survival in CP A patients with advanced HCC.

The benefit of sorafenib in survival was also confirmed in a
sub-analysis of several subgroups of patients with HCC, according
to etiology of underlying disease, tumor burden, vascular invasion,
metastasis, ECOG-PS, tumor stage, and previous treatment@-2%,
An analysis of the two databases of those phase III studies also
revealed factors related to poor prognosis, including vascular inva-
sion, high AFP and high neutrophil-to-lymphocyte ratio.
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It is important to highlight the study that evaluated the role
of the initial dose of sorafenib in the treatment of HCC®Y, In a
prospective, multicenter, randomized study with a population of
4,903 patients, two regimens were proposed: full-dose sorafenib
(800 mg/day) vs an initial sorafenib dose of less than 800 mg/day.
After adjusting for potential confounders, there was no difference in
overall survival (HRadj, 0.92; 95% CI, 0.83 to 1.01) with lower cost
and fewer gastrointestinal side effects (8.7% vs 10.8%; P=0.047) in
the reduced-dose group. Thus, the authors concluded that starting
treatment at a lower dose does not lead to shorter survival, improves
quality of life, and reduces costs.

Other proposals for the use of sorafenib were not successful in
terms of survival improvement, as demonstrated in the STORM @52
study (the use of sorafenib as adjuvant therapy after resection or
ablation); or among studies in which sorafenib was used in patients
who underwent TACE""), Regarding its use after transplanta-
tion, a systematic review and meta-analysis®¥ demonstrated sur-
vival benefit and safety in the use of sorafenib for HCC recurrence,
but due to study heterogeneity, prospective controlled studies are
still needed. This study raises concern for the use of sorafenib with
mTOR inhibitors, as it may increase death for bleeding.

When we evaluated the national experience, with a series of 127
patients from two reference centers in the south and southeast regions
(85.6% CP A and 12% B7) undergoing real-life treatment®?, we
observed a median survival of 19.9 months (64.6% in 1 year; 26.6%
in three years). The longer survival observed in this study, when
compared to pivotal studies, is partly due to the fact that the treat-
ment migration concept was used (18.1% were BCLC-B). Side effects
were observed in 97.6% of cases (mainly diarrhea and hand-foot
syndrome). In South America, also evaluating 127 sorafenib-treated
patients, the median survival rate was of 8 months (interquartile
range 2 to 17). The shorter survival found in this real-life study is
partly due to differences between the assessed populations®>.

It should be noted that the FDA has recently approved Le-
vantinib as a first-line treatment for HCC. Levantinib is an oral
multikinase inhibitor with anti-angiogenic action. In an open-label,
phase 111, randomized, multicenter, non-inferiority trial, involving
patients with advanced HCC (excluding patients with main portal
vascular invasion and >50% tumor total liver volume occupancy),
levantinib showed noninferiority in overall survival when compared
to sorafenib®, During the update of SBH recommendations
for treatment of HCC meeting, the drug was not yet approved
in Brazil, and due to this reason was not further discussed in the
present manuscript.

Second-line systemic therapy

In the management of HCC, it is appropriate to remind that
the concept of treatment beyond progression®®, with the current
availability of new drugs and 2nd line treatment, if not abandoned,
deserves at least more reflection. A 2nd-line treatment for HCC
should be considered in the presence of drug intolerance or disease
progression when using sorafenib. Until recently, no drug had
shown benefit in the second line of HCC systemic therapy, despite
numerous RCTs, making patients with HCC who progressed on
sorafenib a challenge. In 2017, the FDA approved regorafenib as
a second-line treatment for HCC. Regorafenib is a multikinase in-
hibitor that acts by blocking angiogenesis, proliferation, and tumor
immunity. Because it has a broader action as a kinase inhibitor, the
drug has a greater inhibitory potential than sorafenib®”. The RES-
ORCE" study was the first phase III second-line study of systemic
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therapy for patients with HCC that showed a positive result. This
study included BCLC B or C, CP A patients who had radiological
progression during sorafenib treatment and who tolerated a dose
of sorafenib 2400 mg/day for at least 20 days within 28 days prior
to discontinuation. A total of 573 patients were randomized (379
used 160 mg/day regorafenib for three weeks of each four-week
cycle and 194 patients used placebo). Regorafenib led to an increase
in overall survival (10.6 vs 7.8 months in placebo group; P<0.001).

Regarding the safety profile, the most common serious adverse
events were hypertension, hand-foot syndrome (HFS), fatigue, and
diarrhea, and these occurred more frequently in the regorafenib
group. A retrospective analysis of the data from this study showed
that patients with HFS tend to have better overall survival®?, The
drug was recently approved as a 2nd line therapy for HCC in Brazil.

A second phase III study was published in 2018 that also
evaluated patients who progressed on sorafenib, comparing cabo-
zantinib with placebo, with an increase in median overall survival
in the group that used this drug (10.2 vs 8 months in placebo
group, P=0.005). Ramucirumab is a monoclonal antibody that
inhibits ligand activation of VEGFR2. In a recent publish study
showed improved overall survival when compared with placebo
in patients with HCC and AFP 2400 ng/mL who had previously
received sorafenib®®, This drugs, as well as nivolumab®?, were
recently approved by the FDA®29, but during the update of SBH
recommendations for treatment of HCC meeting, those drugs were
not yet approved in Brazil, and due to this reason were not further
discussed in the present manuscript.

Management of adverse events of systemic therapy

Because sorafenib and regorafenib have very similar molecules,
they have very similar adverse effects (AE)?2D, The most frequent
AE were dermatological and gastrointestinal !!¢117:249  Adverse
effects should be classified as mild (grade I), moderate (grade II),
or severe (grade III/IV). In case of mild reactions, symptomatic
treatment without dose modification is recommended; in moderate
reactions, the dose of sorafenib should be reduced; and in severe
reactions, the medication should be temporarily discontinued. If
AE disappear with sorafenib discontinuation, the relationship to
medication is confirmed, and the adequate dose should be defined.
If they do not disappear, disease progression, cirrhosis complica-
tions, or other causes should be excluded before assuming they are
drug related6>263),

Adverse effects that most often impact the quality of life include
HFS, rash, diarrhea, and fatigue. Hypertension frequently occurs,
although it does not directly affect the quality of 1ife®*¥. These
are early AE, which usually occur within the first two months of
treatment®®, Late AE, which occur after six months of treatment,
include ischemia and peripheral vascular disease, which are related
to the anti-angiogenic effect of sorafenib@3,

Hand-foot syndrome usually appears within the first six weeks
of treatment. It is recommended that the patient be evaluated
fortnightly during the first two months of treatment to early
manage this manifestation. Prophylactic use of 10% urea cream
three times a day may reduce and postpone HFS incidence, and it
may improve the quality of life of these patients®®¥, Other recom-
mended measures to prevent HFS are: wearing comfortable shoes,
wearing cotton socks or gloves at night after applying moisturizer
to maintain humidity, avoiding activities that promote excessive
friction on hands and feet and avoiding hot water(260.264.266.267),
Some measures may be used in the symptomatic treatment of

HEFS, although they are based solely on the recommendations
of the authors, such as the use of clobetasol cream in erythema-
tous areas, use of topical analgesic (e.g. 2% lidocaine) for pain,
use of keratolytic agents such as 20%-40% urea or salicylic acid
in callus, soak the feet in cold water with magnesium sulfate to
soften calluses264266:268),

Hand-foot syndrome is classified as mild (grade 1) when there
is mild erythema or edema without pain; moderate (grade 2) when
there is peeling, cracking, blistering or calluses without severe pain;
or severe (grade 3), when there is ulcerative dermatitis or pain that
makes walking or hand use difficult. In grade 1 HFS, there is no
indication of sorafenib dose change. In grade 2 HFS, the symp-
tomatic measures listed above can be used. If it does not improve,
the sorafenib dose should be reduced by 50% for 7-28 days, until
improvement, when it may return to baseline; If it does not improve
with the dose reduction, the medication should be discontinued
and then restarted at half the daily dose (400 mg 1x/day). In grade
3 HFS, sorafenib should be discontinued for at least 7 days until
clinical improvement, when it should be restarted at half dose. If
no toxicity is present, the dose may be escalated to full dose. If it
occurs again, maintain a dose of 400 mg/day®®*-264,

Diarrhea is often associated with treatment with these medi-
cations. It usually occurs early in the first two months of treat-
ment. In cirrhotic patients, it may also be related to the use of
lactulose to control hepatic encephalopathy, and dose adjustment
of the latter may be necessary. Uncontrolled diarrhea can lead
to dehydration and electrolyte imbalance, as well as the impact
on the quality of life. Its treatment includes dietary adjustments
(avoiding fiber-rich, fatty, or dairy foods), as well as symptomatic
treatment with loperamide 2-4 mg every 4 hours, with dose ad-
justment as needed642%%),

Despite efforts in the prevention and management of AE, the
occurrence of skin lesions, diarrhea, and hypertension are associ-
ated with longer survival, and it may act as clinical biomarkers of
sorafenib efficacy in patients with HCC, especially dermatological
reactions that occur in the first 60 days of treatment62270:270,

Recommendations

— To date, treatment strategies based on conventional systemic
chemotherapy have failed to show benefit, either in terms of
survival or in reducing tumor time to progression (high level
of evidence; weak recommendation).

— Sorafenib is indicated for patients with cirrhosis and ad-
vanced HCC, BCLC-C, but with preserved liver function
(Child A). (high level of evidence; strong recommendation).

— Depending on the patient, the initial dose of sorafenib may
be lower than conventional. (moderate level of evidence;
strong recommendation).

— Eventually, sorafenib may be indicated in Child B patients
with a score no greater than 7 (low level of evidence; weak
recommendation).

— In the presence of tumor progression despite drug use, sys-
temic rescue therapy should be considered (moderate level
of evidence; strong recommendation).

— In cases where there is no response to locoregional therapy
(or when it cannot be performed), therapeutic migration may
be performed, and sorafenib may be started (moderate level
of evidence; strong recommendation).

— Regorafenib is indicated in patients with HCC and CHILD
A cirrhosis who have progressed on sorafenib but tolerated
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the medication well (moderate level of evidence; strong
recommendation). There are no data to support the use of
regorafenib in other situations (Child B or C or in patients
who have not tolerated sorafenib).

— Patients using sorafenib or regorafenib should have easy ac-
cess to health care staff for the early management of adverse
effects. Biweekly reassessments are recommended in the first
two months of treatment. Thereafter, appointments should
be scheduled monthly. (moderate level of evidence; strong
recommendation).

— In case of mild adverse effects, symptomatic treatment
without dose modification is recommended; in moderate
reactions, the dose of sorafenib should be reduced; and in
severe reactions, medication should be temporarily discon-
tinued (moderate level of evidence; strong recommendation).

TERMINAL STAGE HCC - BCLC D

This group includes patients who are not eligible for LT, with
severe liver dysfunction and/or severely deteriorated physical
condition, defined as ECOG-PS greater than 24719, At this stage,
patients have a very poor prognosis, and, in the vast majority of
cases, only supportive treatment (exclusive palliative care) is rec-
ommended 199,

According to the WHO, palliative care is an approach that
promotes the quality of life of patients and families facing life-
threatening illnesses through prevention and alleviation of suf-
fering, requiring early identification, evaluation, and adequate
management of pain and of other problems, physical, psychosocial
and spiritual®™.

The American Society of Clinical Oncology recommends that
patients with advanced malignancies be referred to the multidiscipli-
nary palliative care team, from the beginning of the disease course.
The main components of the approach are bonding with patient
and family, managing symptoms and problems related to loss of
functionality, understanding patient’s awareness of the disease, and
prognosis, clarifying care goals, assessing psychological needs and
available resources for coping with the disease, decision-making
assistance and care coordination®”.

Pain is a frequent symptom as a consequence of liver involve-
ment or metastatic injury. Patients with reduced liver function
due to cirrhosis should receive analgesic medications taking
into account the change in the metabolism of these drugs. The
choice of medication should follow the WHO analgesic ladder
principle. Mild pain (intensity 1-3) may receive acetaminophen,
with a dose of up to 3 g/day being safe. Moderate pain (intensity
4-6) indicates an association of a weak opioid, although its ac-
tion might be unpredictable if liver function is impaired. Severe
pain (7-10) indicates the use of strong opioids, most of which are
metabolized by the liver and eliminated by the kidneys. Morphine
is the most commonly used in our country, and care should be
taken to reduce the dose and increase interval as liver function
is impaired. Radiotherapy can be used to relieve pain in patients
with bone metastases and also to control symptoms due to lung
and/or lymph node metastases®’+?7),

Malnutrition in the advanced phase of the disease is common,
and it has a multifactorial origin. There is no evidence to support
the use of enteral or parenteral nutrition in this scenario®®. Com-
fort should always be prioritized over the use of artificial feeding
in this context.
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Other prevalent symptoms that should be evaluated are cancer-
related anorexia/cachexia, fatigue, ascites, nausea and vomiting,
pruritus, and constipation, not to mention the psychic, social, and
spiritual aspects®™.

Cohort studies indicate that patients with HCC who are at pal-
liative care receive fewer invasive end-of-life measures, have more
discussions about care goals, receive more care focused on comfort,
and are more likely to die at home. No randomized controlled trials
were found in this specific population®™.

These findings suggest that the early approach of palliative care
provides a reduction of suffering throughout cancer treatment and
better quality of end-of-life care in patients with HCC.

Recommendations
— Patients with end-stage HCC should receive a palliative care
approach by a multidisciplinary team, due to low survival
rates and high prevalence of problems related to physical
and mental symptoms (low level of evidence; strong recom-
mendation).
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RESUMO - O carcinoma hepatocelular (CHC) ¢ uma das principais causas de mortalidade relacionada a cancer no Brasil e no mundo. A Sociedade

Brasileira de Hepatologia (SBH) publicou em 2015 suas primeiras recomendagdes sobre a abordagem do CHC. Desde entdo, novas evidéncias sobre

o diagnostico e tratamento do CHC foram relatadas na literatura médica, levando a diretoria da SBH a promover uma reunido monotematica sobre

cancer primario de figado em agosto de 2018 com o intuito de atualizar as recomendagdes sobre o manejo da neoplasia. Um grupo de experts foi

convidado para realizar uma revisao sistematica da literatura e apresentar uma atualizagdo baseada em evidéncias cientificas visando que pudesse

nortear a pratica clinica multidisciplinar do CHC. O texto resultante foi submetido a avaliagao e aprovacgao de todos membros da SBH através de sua

homepage. O documento atual ¢ a versao final que contém as recomendagdes atualizadas e revisadas da SBH.

DESCRITORES - Carcinoma hepatocelular, diagndstico. Carcinoma hepatocelular, terapia. Neoplasias hepaticas. Sociedades Médicas. Brasil.
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