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ABSTRACT – Hepatocellular carcinoma is a malignancy of global importance and is associated with a high rate of mortality. Recent
advances in the diagnosis and treatment of this disease make it imperative to update the recommendations on the management of the
disease. In order to draw evidence-based recommendations concerning the diagnosis and management of hepatocellular carcinoma,
the Brazilian Society of Hepatology has sponsored a single-topic meeting in in João Pessoa (PB). All the invited pannelists were
asked to make a systematic review of the literature and to present topics related to the risk factors for its development, methods of
screening, radiological diagnosis, staging systems, curative and palliative treatments and hepatocellular carcinoma in noncirrhotic
liver. After the meeting, all panelists gathered together for the discussion of the topics and the elaboration of those recommendations.
The text was subsequently submitted for suggestions and approval of all members of the Brazilian Society of Hepatology through
its homepage. The present paper is the final version of the reviewed manuscript containing the recommendations of the Brazilian
Society of Hepatology.
HEADINGS – Hepatocelullar carcinoma. Malignant liver tumor. Screening. Diagnosis. Treatment. Carcinoma hepatocellular in non
cirrhotic liver.

INTRODUCTION

The classification of levels of evidence for Brazi
lian Society of Hepatology recommendations for the
diagnosis, staging, and treatment of hepatocellular
carcinoma is based on a modification of the GRADE
approach, as follows: Grade of evidence (according
to the GRADE SYSTEM REFERENCE).
A – High quality – Future research is unlikely to
change the presented proposition.
B – Moderate quality – Future research may have a
significant impact on the presented proposition.
C – Low or very low quality – Future research is very
likely to have a significant impact on the presented
proposition.

Strength of recommendation
1 - Factors that influence the strength of recommen
dation include the quality of evidence, patient
outcomes, and cost.
2 - Varying values and preferences, or greater uncer
tainty, and a weak recommendation is probably
required. Recommendation is made with a lower
degree of confidence, high cost, or high resource
utilization.
Primary liver malignancies are the sixth most
common type of cancer and the third leading cause of
cancer-related death worldwide. Hepatocellular carci
noma (HCC) accounts for 85%–90% of primary liver
neoplasms. The estimated global incidence is 500,000–
1,000,000 new cases, leading to 600,000 deaths, per
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year(1). HCC is now the most common complication and the
leading cause of death in patients with compensated liver
cirrhosis(2). The vast majority of HCC cases are associated
with cirrhosis. It is estimated that chronic hepatitis B virus
(HBV) or hepatitis C virus (HCV) infection is implicated in
more than 80% of HCC cases worldwide(3).
From an epidemiological standpoint, HCC is characteri
zed by wide geographic variability, with a highly heteroge
neous distribution, which is probably related to etiological
factors such as prevalence of HBV and HCV infection and
exposure to aflatoxin B1. The majority of cases (>80%) occur
in Sub-Saharan Africa and East Asia, which are considered
high-incidence areas(4).
Recent studies conducted in Europe and the United States
have demonstrated a rise in HCC-related mortality, whereas
cirrhosis-related mortality rates have declined or remained
stable. In the U.S., HCC is the fastest-growing cause of can
cer-related death, with an 80% increase in annual incidence
over the last two decades(4).
Brazil is considered to have a low incidence of HCC. A
study conducted at Hospital das Clínicas da FMUSP repor
ted an annual incidence of 3.5% in cirrhotic patients(5). In
2009, a nationwide survey included data from 29 centers for
a total of 1,405 patients diagnosed with HCC. The median
age was 59 years and 78% were male. Liver cirrhosis was
present in 98% of cases and chronic HCV infection was the
most common etiology (54%), followed by HBV (16%) and
alcoholism (14%)(6).
Risk factors
The main risk factors for HCC are liver cirrhosis, HBV
and HCV infection, aflatoxin contamination of foods, alco
hol abuse, diabetes, obesity, nonalcoholic fatty liver disease
(NAFLD), and hereditary hemochromatosis.
Cirrhosis of any etiology is a major risk factor for the
development of HCC. Among all cirrhotic patients, those
with HCV cirrhosis have the highest risk of developing HCC,
followed by those with hemochromatosis-related cirrhosis.
Advanced age, male sex, severity of cirrhosis, and sustained
inflammatory activity are predictors of HCC regardless of
cirrhosis etiology. In cirrhosis of viral etiology, HBV/HCV
or HBV/HDV coinfection increases the risk of HCC, as does
comorbid alcohol abuse(7).
In patients with chronic HBV infection, the risk of
developing HCC increases with hepatitis progression, C or
B genotype (the latter is particularly associated with HCC
development in patients under the age of 50 and those
without cirrhosis), and elevated viral replication rates (HBV
DNA >10,000 copies or 2,000 IU/mL)(8-12). It bears mention
that even inactive carriers of HBV are at risk of developing
HCC(13).
In hepatitis C, risk factors include advanced age and
fibrosis as well as genotype 1 infection(14, 15), and the syner
gistic effects of alcohol and diabetes are likely to be more
important(16). Sustained virologic response to therapy sig
nificantly reduces the risk of HCC, but does not eliminate it
altogether, and the presence of diabetes has been associated
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with development of tumors even after cure of infection(17, 18).
The B aflatoxins are carcinogenic in a wide range of labo
ratory animals as well as in humans, and their presence in the
diet correlates with the incidence of HCC(19). The molecular
events associated with HCC are related to genetic alterations
and mutations (such as a p53 gene mutation) triggered by
exposure to this toxin. The 249Ser TP53 mutation has been
detected in 28% of HCC samples in Brazil, which is a high
prevalence rate(20).
Abusive, prolonged alcohol intake is an established risk
factor for HCC, both independently (relative risk 1.5–2.0)
and in association with HCV and HBV infection (21-23).
Among alcoholics, the risk of HCC increases linearly with
daily intake of >60 g EtOH, and doubles in the presence of
comorbid HCV infection(21).
Diabetes, overweight, and obesity are also associated
with increased risk of HCC (24-26). Predictably, NAFLD –
particularly in the steatohepatitis phase – is a risk factor for
development of liver cancer(27).
Finally, patients with hereditary hemochromatosis are
also at increased risk of developing HCC, particularly those
with cirrhosis(28).
Recommendations
- Effective antiviral therapy, administered as early as
possible, should be recommended to all patients with
HBV or HCV infection (category 1A).
- Universal immunization against hepatitis B in popula
tions at risk of developing HCC (1A).
- Address alcohol abuse in patients with chronic liver
disease, particularly those with HCV/HBV (1B).
- Management of diabetes mellitus (2B) and obesity (1A)
in patients with liver disease, and lifestyle modifications
in those with NAFLD, may reduce the risk of HCC.
Screening
Some of the characteristics of HCC justify the use of
screening strategies: it is a common condition, which carries
high rates of morbidity and mortality, in a well-defined atrisk population (patients with chronic liver disease). Further
more, it is amenable to detection via effective, noninvasive,
low-cost diagnostic techniques and curative treatment, which
can increase patient survival, is available(29). Several studies
have established the efficacy of screening for providing sur
vival benefits, as well as the cost-effectiveness of screening
strategies(30-32).
Screening is recommended in:
- Cirrhotic patients: Cost-effectiveness studies have
shown that the incidence of 1.5% per year warrants
HCC screening in this population, regardless of cirrho
sis etiology. On the other hand, patients with advanced
cirrhosis (Child-Pugh C) are excluded from active
surveillance because they are not eligible for curative
therapy, except those who are currently wait-listed for
liver transplantation and could benefit from screening
to upgrade priority status(2, 7, 29, 33).
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- Noncirrhotic patients: On the basis of incidence, adult
patients of Asian or African ethnicity with active HBV
infection or a family history of HCC are the groups at
greatest risk of developing HCC. European and U.S.
guidelines also recommend screening for patients with
hepatitis C and bridging fibrosis(29, 34).
In this setting, transient elastography is a promising
tool for stratification of patients at different HCC risk
levels(35). There is little information on the incidence
of HCC in noncirrhotic patients without chronic viral
infection, including those with alcoholic and nonalco
holic hepatitis, autoimmune liver disease, hemochro
matosis, etc.
- Treated patients with chronic viral hepatitis: Patients
with chronic HBV hepatitis who remain at risk of
developing HCC due to baseline factors and those
with HCV infection and advanced cirrhosis or fibrosis,
despite sustained virologic response, should be offered
screening(13, 17, 18, 36).
The optimal range for HCC surveillance depends on two
key characteristics: rate of tumor growth to its limit of de
tection and rate of tumor incidence in the target population.
On the basis of established knowledge about the mean tumor
volume doubling time in HCC(29, 34, 37), a 6-month interval be
tween screenings is a reasonable choice. Attempts at shorter
or longer intervals have not achieved superior effectiveness
over the 6-month period(38, 39).
Ultrasound plays an important role in the early diagno
sis of HCC, and has been adopted as the best – and only
– diagnostic modality for screening purposes worldwide.
The presence of a liver nodule in patients with chronic liver
disease mandates further investigation to rule out or confirm
early diagnosis of HCC. Ultrasound is highly recommended
for this purpose, as it is a risk-free, non-radioactive, nonin
vasive method with good patient acceptability and moder
ate relative cost(29, 34). However, it is important to note that
ultrasound is highly dependent on the quality of equipment
and on operator expertise, which can affect the quality of
screening(39, 40). Therefore, in centers that lack expertise for
ultrasound examination of the liver, screening of alpha-fe
toprotein (AFP) levels in blood may still be necessary. AFP
levels are normal in approximately 40% of tumors, and, under
optimal conditions, the addition of AFP testing increases
the rate of detection of small lesions by only 6%–8% while
substantially increasing the number of false-positive results,
thus increasing the cost of screening(38, 41).
In a Brazilian cohort study, after implementation of a
screening program, detection of HCC at a tumor diameter
of <3 cm increased from 14% to 32% overall and to 65% in
the last period of the study, with 5-year survival rates of 50%
in patients diagnosed and treated with percutaneous ablation
or liver transplantation(42).
Recommendation
- Screening should be provided to all patients with cir
rhosis of any etiology or those with hepatitis C and
advanced fibrosis, even if already receiving antiviral
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therapy; and to patients with hepatitis B and a family
history of HCC or those of African or Asian descent
with active HBV infection (category 1A, 1B).
- These patients should undergo screening via abdominal
ultrasound, performed by a skilled examiner, every 6
months (1B). Although little additional insight is pro
vided by AFP, it is recommended that AFP testing be
performed in addition to ultrasound at centers lacking
the necessary imaging expertise (2C).
RADIOLOGICAL DIAGNOSIS OF HEPATOCELLULAR
CARCINOMA

It is recommended that certain imaging and reporting
criteria be followed for radiological diagnosis of HCC.
Computed tomography (CT) should be performed in a
multislice scanner, and the following series should be im
aged: noncontrast, arterial phase (20-30 sec after contrast
injection), portal venous phase (60-70 sec), and equilibrium
phase (180 sec). Contrast should be administered at a high
concentration (1.5 mL/Kg body weight) and at a rate of 4
mL/s. Magnetic resonance imaging (MRI) should ideally be
performed in a high-field scanner (1.5-Tesla or greater) and
the following phases obtained: T2, T1 gradient-echo (GRE)
in-phase/out-of-phase; contrast-enhanced: arterial, portal
venous, and equilibrium (delayed) phases.
Reports should describe the size, location, and vascular
ization (hypervascular/fast-flow, wash-out, compare arterial
phase to equilibrium phase, which should be thoroughly
evaluated) of each nodule. The radiologist should also assess
macrovascular invasion of the portal or hepatic veins, distin
guish tumor thrombus from bland thrombus, and evaluate
extrahepatic tumor extension (metastatic lesions).
Radiological diagnosis
In recent years, a characteristic vascular pattern of HCC
was identified, and noninvasive radiological modalities have
progressively replaced liver biopsy for the diagnosis of HCC
in a substantial number of cases, particularly in patients with
cirrhosis in whom there is a risk of major complications. On
dynamic CT or MRI, the typical pattern involves hypervas
cularization of the nodule in the arterial phase and contrast
wash-out in the vascular or delayed phase(34). Prospective
studies of the discriminant ability of these parameters for
noninvasive diagnosis in cirrhotic patients with tumors 0.5–2
cm in diameter found 100% specificity, but low sensitivity(46).
Another study found that sequential use of two dynamic
methods(47) not only preserves this high specificity but also
provides significant improvements in sensitivity for detection
of tumors 1–2 cm in diameter (Figure 1). Therefore, it is
recommended that at least two dynamic imaging methods
be used to diagnose tumors <2 cm, although recent evidence
suggests that, if the tumor exhibits the aforementioned chara
cteristic pattern on one imaging modality, confirmation with
a second method is unnecessary(34).
Furthermore MRI and CT imaging can now be per
formed with diffusion techniques and so-called hepatobi
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FIGURE 1. Diagnostic algorithm for hepatocellular carcinoma(34).

liary-specific (or liver-specific) contrast media, which are
characterized by hepatocyte uptake and biliary excretion.
The agents employed for this purpose are gadoxetic acid
and gadobenic acid (meglumine gadobenate). Recent publi
cations have shown that liver-specific contrast agents can be
useful in the differential diagnosis of small nodular lesions,
to distinguish HCC from benign nodules
Detection and characterization of HCC, particularly in
the early stages, is facilitated by use of these contrast media,
because the majority of HCC lesions are hypointense on
hepatobiliary-phase MRI even if the characteristic vascular
pattern is not present (48-51). In one study, the adoption of
liver-specific contrast changed the classification of 11.5%
of patients with HCC and classified by the Barcelona Clinic
Liver Cancer (BCLC) criteria as stage 0 or A(52).
Recommendations
- Cirrhotic patients with ultrasound-detected nodules
<1 cm in diameter and with no diagnosis established
by other imaging modalities should be followed every
3–4 (2B).
- Nodules >1 cm detected on ultrasound screening in
the cirrhotic liver require further investigation by CT
or MRI (1B).
- If a liver biopsy yields inconclusive results, patients
may undergo either a second biopsy or imaging-based
follow-up every 3–6 months (2B).

v. 52 - suplemento - 2015

- If imaging findings are typical for HCC, the lesion
should be treated as such, regardless of liver biopsy
findings (1A).
- If findings are not characteristic or the vascular profile
is atypical, either a second dynamic imaging study
(using another imaging modality) or a biopsy of the
lesion should be performed (1B).
- Liver-specific contrast agents can be useful in the differ
ential diagnosis of small nodular lesions, to distinguish
HCC from benign nodules (2B).
STAGING SYSTEMS FOR HEPATOCELLULAR
CARCINOMA

Staging systems are used to establish prognosis and
to select the best candidates for optimal therapy. When
designing multicenter studies to be conducted in different
regions or countries, the use of staging systems helps en
sure the uniformity and, consequently, the comparability of
results(53). Development of these prognostic systems takes
into account the natural history of the disease and several
variables related to treatment. In HCC, a disease in which
the majority of affected patients have cirrhosis, three factors
are taken into consideration for assessment of prognosis: 1)
Liver function, serum levels of bilirubins, and presence of
ascites and portal hypertension; 2) Tumor characteristics at
the time of diagnosis, such as size and number of nodules,
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presence of macrovascular invasion, and presence of metas
tases; and 3) the general health of the patient. In patients
with solid tumors, prognosis is essentially related to tumor
stage. In HCC, however, prognostication is far more complex,
because the hepatic dysfunction present in the majority of
cases also has a significant influence, as does the underlying
clinical status and the treatment provided. On the other hand,
in addition to tumor stage, the severity of hepatic dysfunc
tion also guides the applicability and efficacy of therapy.
Serum and tissue biomarkers, which are widely used in the
classification of several tumor types, have yet to be validated
as components of HCC staging systems and should not be
used for this purpose in routine clinical practice. Studies of
molecular and genetic markers are underway and may have
future applicability.
Several HCC staging systems are currently available.
Those most commonly used are Okuda, TNM, CLIP, CUPI,
BCLC, JIS, and GRETCH(54-61). Of these, five have been
tested (BCLC, French, CLIP, CUPI, and JIS) and four have
been validated (BCLC, CUPI, CLIP, and JIS). Only two
(BCLC and CUPI) employ the three main prognostic factors
(tumor, hepatic function, and clinical condition), and only the
BCLC system determines the optimal treatment modality for
each subclass. Comparative studies between these different
classifications have concluded in favor of the superiority of

the BCLC system(62, 63). The BCLC classification has been
adopted by the European Association for the Study of the
Liver (EASL), the European Organisation for Research
and Treatment of Cancer (EORTC)(34), and the American
Association for the Study of Liver Diseases (AASLD)(29).
In Brazil, only one study(64) has compared HCC staging
systems (Okuda, BCLC, CLIP, CUPI, JIS, French, Tokyo,
and TNM). In this study, the BCLC and Okuda systems
performed best to predict survival among Brazilian patients
with HCC.
The BCLC staging system(55) was proposed in 1999 and,
unlike other classifications, is not a scoring system; it employs
variables established in a variety of previous studies as inde
pendent prognostic factors. The variables taken into account
are clinical condition (functional status), tumor characteris
tics (size and number of nodules), vascular invasion, portal
hypertension, Okuda score, and Child–Pugh classification,
and the system stratifies tumors into a series of risk stages
(0, A, B, C, and D). The advantages of this system include
the association of subclasses with therapeutic modality, its
ability to identify early-stage tumors for treatment curative
intent, its introduction of an intermediate classification (not
included in other systems), and its consideration of palliative
treatment and identification of end-stage disease in which
supportive care alone is indicated (Figure 2).

FIGURE 2. BCLC classification
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Recommendation
To adopt the Barcelona Clinic Liver Cancer (BCLC)
classification as the HCC staging system of choice for use
in Brazil (1B).
CURATIVE AND PALLIATIVE TREATMENT

Resection
Resection is the main treatment modality for HCC in
the noncirrhotic liver, whereas liver transplantation (LTx)
is considered the optimal curative treatment for hepatic
cirrhosis complicated by early- or very early-stage HCC.
However, the supply of organs remains insufficient to enable
transplantation of all wait-listed patients. This clearly affects
overall outcomes for this therapeutic modality, whether due
to death on the waiting list or to patient exclusion secondary
to disease progression beyond adopted criteria. As a rule,
5-year overall survival rates after LTx for HCC are in the
region of 70%. However, when analysis is conducted by the
intention-to-treat (ITT) principle, estimated survival is far
lower. Llovet et al.(65) highlighted this issue and demonstrated
a steep decline in 2-year overall survival, from 84% to 54%,
after considering ITT analysis.
Surgical resection is considered a potentially curative
treatment for HCC, and provides good outcomes in select
ed patients(66). Technical and technological refinements and
improved patient selection now produce 5-year survival rates
of 50%–70% after resection(67).
The optimal candidates for resection or LTx are patients
with very early disease (veHCC), defined as single tumors up
to 2 cm in size, and those with early-stage HCC (eHCC), with
nodules meeting the Milan criteria (single tumor up to 5 cm
in diameter or up to three tumors up to 3 cm in diameter).
However, some case series have reported acceptable outcomes
after resection in patients with more advanced HCC(68, 69).
Tumor size, number of nodules, hepatic function, and
portal hypertension are predictors of prognosis after HCC
resection(70-72). Surgical resection remains the sole treatment
option for patients with veHCC and eHCC when hepatic
function and clinical condition permit, largely due to the
scarcity of livers for transplantation, because LTx provides
superior long-term survival(73).
Selection of the optimal therapeutic modality for HCC
in patients with cirrhosis is highly challenging and requires
not only adequate assessment of tumor size, number, and
location, but also a thorough evaluation of hepatic func
tional reserve. Overall, resection is indicated in patients with
compensated hepatic function (Child–Pugh A). The presence
of portal hypertension, characterized by a venous pressure
gradient ≥10 mmHg or the presence of esophageal varices,
splenomegaly, and thrombocytopenia, is one of the stron
gest predictors of poor survival after resection. Resection is
contraindicated in Child–Pugh class C patients. However, it
also bears stressing that even Child–Pugh class A patients
may decompensate after larger resections(74).
The Model for End-Stage Liver Disease (MELD) crite
rion, which uses creatinine, INR, and bilirubin as parameters,
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has been adopted in the majority of countries (including
Brazil) to provide a severity-based priority criterion for
LTx in wait-listed patients. However, in 2009, a research
group in Bologna, Italy, published a series of 462 cirrhotic
patients who had undergone hepatectomy(75). In this case
series, patients operated at a MELD score >10 had a 15%
rate of postoperative liver failure, regardless of the extent of
resection. Other groups later reported similar results using
the MELD score as a prognostic indicator of liver failure
after resection.
The rate of HCC recurrence after liver resection, which
approaches 70% at 5 years, remains the greatest challenge to
achieving optimal survival(76, 77). Intrahepatic dissemination
of primary HCC appears to account for early recurrences
(occurring within 2 years of resection), whereas precancerous
liver lesions are probably implicated in late recurrence.
Laparoscopic surgery is a less-invasive approach that has
been increasingly used as an alternative to surgical resection
for HCC treatment. It is comparable to open surgery in terms
of oncologic success and survival. However, laparoscopic
surgery appears to provide advantages including decreased
blood loss, lower morbidity, and shorter hospital stay, al
though there is no high-quality evidence from prospective
randomized trials to support this. The availability of lapa
roscopic surgery is certainly an additional argument in favor
of surgical resection as a treatment modality for HCC.
Recommendations
- Resection is the main therapeutic option for HCC in
the noncirrhotic liver (1A).
- In the cirrhotic liver, HCC resection should be considered
in patients with veHCC or eHCC and meeting the Milan
criteria, with good liver function (Child–Pugh class A,
normal bilirubin, and no portal hypertension) (1B).
- Use of the MELD score as an indicator of resection
appears promising, but cannot yet be recommended for
adoption in routine clinical practice.
Liver transplantation
It is estimated that HCC is the primary indication for
LTx in 25% of all cases in Europe and 40% in the United
States(78). LTx is still the optimal treatment for HCC, as it
provides radical resection (through total hepatectomy) and
“cures” both cirrhosis and portal hypertension. Initially, LTx
was performed indiscriminately for HCC treatment, with no
established criteria, and the recurrence rate was prohibitive, in
excess of 50%. In 1996, Mazzafero et al.(79) published a case
series in the New England Journal of Medicine of transplant
recipients with a single nodule up to 5 cm in size or up to three
nodules up to 3 cm in size each, without evidence of vascular
invasion or extrahepatic disease. Their 4-year survival rate
was 74%. These are now known as the Milan criteria.
In an attempt to expand the criteria for LTx and include
more patients, Yao et al.(80) at the University of California,
San Francisco, reported that patients with a single tumor up
to 6.5 cm in size or up to three nodules up to 4 cm, in size,
but with a maximum total diameter of 8 cm, had survival
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rates similar to those of patients treated within the Milan
criteria. Other expanded criteria have been published in the
literature, with similar results. However, a careful assessment
of studies that included ITT analysis revealed a substantial
reduction in post-transplantation survival with use of ex
panded criteria. The recommendations of the international
consensus conference for LTx in HCC, led by Professor
P.A. Clavien in Zurich(81), were published in 2012. These
recommendations cite the Milan criteria as the standard for
inclusion of patients on a liver transplant waiting list. Patients
with tumors exceeding the Milan criteria may be treated with
transarterial chemoembolization (TACE) before LTx. If the
tumor is found to meet Milan criteria after a few sessions of
TACE (downstaging), transplantation may be indicated and
provide good long-term results(82).
Recommendations
- The Milan criteria remain the most adequate criteria
for selection of HCC patients for liver transplantation.
- Patients who have been wait-listed for over 6 months
should preferably undergo transarterial chemoemboli
zation to help them continue to meet the Milan criteria.
- Patients who meet the Milan criteria after transarterial
chemoembolization (downstaging) may be wait-listed
for LTx and achieve good outcomes.
Ablative techniques
Ablative techniques should be considered the first-line
treatment of choice for patients with early-stage HCC who
are ineligible for surgical resection. Several techniques are
effective for ablation of lesions <3 cm in size. Tumor cells
can be destroyed by injection of chemical substances (eth
anol, acetic acid) or by temperature manipulation (laser,
radiofrequency, microwaves). The most widely used ablative
techniques include percutaneous ethanol injection (PEI) and
radiofrequency ablation (RFA)(34).
PEI consists of an injection of absolute alcohol through
a fine needle advanced into the tumor. It is most commonly
performed via the percutaneous route, under ultrasound or
CT guidance. The presence of intratumoral septation and/
or a capsule limits the curative capacity of this technique,
particularly in tumors larger than 2 cm. After PEI, complete
necrosis is achieved in >90% of tumors <2 cm, 70% of tumors
2–3 cm in size, and 50% of tumors 3–5 cm in size. The main
limitation of this technique is the rate of local recurrence,
which may be as high as 43% in lesions >3 cm. Therefore,
PEI is indicated in patients with up to three nodules no larger
than 3 cm in diameter each (83).
The most common adverse events are pain, fever, and a
feeling of alcohol intoxication. A decline in hepatic function
is far less likely to occur after PEI than with surgical resec
tion or chemoembolization. The mortality rate attributable
to the procedure is <1%. PEI is contraindicated in cases of
uncontrolled ascites or bleeding diathesis(83, 84).
In recent years, RFA has replaced PEI in some centers. It
is also performed percutaneously, under ultrasound or CT
guidance, by advancing a needle-shaped electrode into the
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tumor and applying radiofrequency energy, with the purpose
of generating a thermal destruction zone that encompasses
the entire tumor and a 1-cm margin around it. For tumors
2–5 cm in size, RFA is more effective than PEI in producing
complete response, and fewer sessions are required(85).
The primary disadvantage of RFA is its high cost and
higher adverse event rate. The mortality rate attributable
to the procedure ranges from zero to 0.3%. RFA should be
avoided if the tumor is located near the biliary tree or viscera.
Furthermore, due to heat dispersion, it may be ineffective in
tumors located near major blood vessels(86).
Post-PEI or post-RFA follow-up is performed by means
of dynamic imaging (CT, MRI, or contrast-enhanced ultra
sound). It is recommended that follow-up imaging be per
formed 1 month after the last session. Complete response to
treatment is defined as absence of contrast enhancement of
the lesion, indicating cessation of blood supply and necrosis
of the tumor(83).
Randomized controlled trials have shown that RFA is
superior to PEI in terms of achieving local disease control. Its
impact on survival remains controversial. A Japanese study
reported increased survival in patients treated with RFA(87),
while a European study found no significant improvement(88).
Two randomized controlled trials by Lin et al.(89, 90) reported
survival advantages in favor of RFA, as compared both to
PEI and percutaneous acetic acid injection (PAI), on sub
group analysis of patients with tumors >2 cm. The likelihood
of local recurrence was significantly lower in the RFA arm
(vs PEI and PAI) in four studies, whether assessed as primary
or as secondary outcomes.
Recommendations
- RFA or PEI ablation is the treatment of choice for pa
tients with BCLC stage 0/A HCC who are not eligible
for surgical resection.
- RFA ablation is the preferred method for tumors <5
cm, as it provides superior disease control.
- PEI is recommended in cases where RFA is not tech
nically feasible, particularly for nodules <3 cm.
Chemoembolization and transcatheter therapies
TACE, drug-eluting bead chemoembolization (DABTACE), and transarterial radioembolization with yttrium-90
microspheres (TARE) are regarded as the best options for
intra-arterial therapy of HCC(91).
TACE is indicated in patients with BCLC stage B (inter
mediate) disease, with single tumors >5 cm in diameter or
multinodular tumors, as long as there is no vascular invasion
or remote involvement. As a rule, it is performed preferential
ly in Child–Pugh class A patients, although it should not be
ruled out in Child–Pugh class B patients with still-adequate
hepatic functional reserve(92, 93).
Responses to TACE are heterogeneous, which is con
sistent with the heterogeneity of BCLC-B patients(94, 95). A
meta-analysis of seven randomized controlled trials found
increased survival in patients who received this procedure (20
months vs 16 months). Partial responses are usually observed,
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but the great merit of TACE seems to lie in its ability to slow
tumor progression and vascular invasion(92).
There is no evidence from prospective, randomized
controlled trials as to how often the procedure should be
performed, and no consensus on the optimal embolization
agent and/or chemotherapeutic agent(93). However, catheteri
zation for TACE should be as selective as possible so as to
minimize injury to underlying healthy tissues(96).
The adverse effect profile of this procedure warrants
attention. Adverse events are generally similar to those
associated with systemic chemotherapy, and the effects of
arterial obstruction may be associated with the post-embo
lization syndrome(97).
A significant limitation of TACE is the high rate of tumor
recurrence, which limits patient survival. Even in patients
with an initial response to treatment, the cumulative likeli
hood of tumor recurrence is around 65% (93, 98).
The development of drug-eluting polyvinyl chloride
beads, used in the DEB-TACE technique, has decreased
the incidence of side effects, as it reduces passage of the
chemotherapeutic agent into the systemic circulation. In
addition, as these beads can be calibrated, the degree of
arterial obstruction is predictable and the procedure is made
more homogeneous, with no loss of efficacy. DEB-TACE
thus enables administration of high drug concentrations at
the level of the tumor, with few systemic effects(99).
The PRECISION V trial, a prospective, randomized,
multicenter, phase II study that compared the efficacy of
DEB-TACE versus conventional TACE, found no difference
in response rate between the two procedures, but did find
superior tolerance, less hepatic toxicity, and fewer systemic
effects of doxorubicin in the DEB-TACE group(100).
A study conducted by Burrel et al.(101) highlighted the
good outcomes obtained with this procedure and suggested
that its indications could be expanded to create the concept
of “treatment stage migration”. In a recent meta-analysis,
DEB-TACE proved superior to conventional treatment(102).
However, it bears stressing that adequate assessment of
treatment outcomes is difficult. Tumor necrosis, as estimated
by lack of contrast uptake on dynamic imaging, appears to
be the most important parameter. The modified Response
Evaluation Criteria In Solid Tumors (mRECIST) evaluation
has been proposed as a tool for outcome assessment. It is
important to note that chemoembolization should not be
repeated in patients who fail to exhibit significant necrosis
after two treatment sessions; when follow-up imaging shows
failure to produce significant necrosis in sites of tumor pro
gression; and when patient assessment findings preclude safe
retreatment(103, 104). Authors have proposed that the decision
to retreat be based not only on tumor response, but also
on the effects of treatment on liver function, as assessed by
novel scores(105). Treatment response may also be assessed by
measuring reductions in tumor marker levels.
Chemoembolization can be combined with other thera
peutic procedures(93, 106).
Recently, transarterial radioembolization with yttrium-90
microspheres (TARE) has gained favor in the literature. Pa
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tients treated with this technique have shown good responses
to treatment, with a mean time to tumor progression of 7.9
months and 17.2 months of survival in Child–Pugh class A
patients. Adverse effects were mild, and the 30-day mortality
rate was 3% (107). A European study(108) reported several ad
vantages of this technique, including the fact that it can be
performed in advanced HCC (51% of cases were BCLC-C);
in tumors both with and without vascular invasion (31% had
portal thrombosis); in patients ineligible for chemoemboliza
tion (47% of cases); and in those with deterioration of liver
function. In addition, a multicenter study(109) reported that
TARE may translate into increased survival in in patients
with advanced disease (BCLC-C). It is also interesting to
note that TARE is a single-session procedure and can be
performed in an outpatient setting(110).
The role of locoregional therapy as neoadjuvant treat
ment to reduce dropout among patients wait-listed for LTx
warrants consideration. Therefore, in centers where wait-list
time exceeds 6 months, patients should be considered for
chemoembolization(111-113).
Its potential utility for downstaging of patients whose
disease exceeds the Milan criteria should also be conside
red(111, 114). Despite debate in the literature concerning the
role of downstaging, chemoembolization could be used for
this purpose. At least 3 months should be allowed to elapse
between successful downstaging and LTx(115).
Recommendations
- TACE should be performed as first-line treatment with
out curative intent for patients in whom surgery is not
indicated, with large or multifocal HCC, no vascular
invasion, and no extrahepatic involvement.
- DEB-TACE is a safer alternative, but its use is limited
by its high cost.
- Both TACE and DEB-TACE could be used to prevent
dropout among patients wait-listed for liver transplan
tation, as well as for downstaging purposes.
- TARE may be an alternative in patients with impaired
liver function, portal thrombosis, and contraindications
to chemoembolization.
Non-curative treatment: systemic therapy
To date, treatment strategies based on systemic chemo
therapy have failed to demonstrate benefit in terms of sur
vival and time to tumor progression(116). A recent systematic
review of the literature suggests that oxaliplatin-based che
motherapy could be beneficial in advanced HCC, although
controlled trials are needed(117).
Sorafenib is a multi-kinase inhibitor that blocks tumor
cell proliferation and angiogenesis and increases the rate of
tumor cell apoptosis(118). Since 2008, with the publication of
pivotal trials regarding therapy with sorafenib tosylate – to
wit, the SHARP trial in the West(119) and the Asia-Pacific
study in Asia(120) – this drug has become the only agent with
scientific evidence of increased survival and prolonged time
to tumor progression. Overall survival increased from 7.9 to
10.7 months in the SHARP trial and from 4.2 to 6.5 months
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in the Asia-Pacific study(119, 120). Sorafenib remains the only
systemic therapy approved for HCC. A subgroup analysis of
SHARP trial data suggests that improved survival occurred
independently of underlying disease etiology, baseline tumor
characteristics, disease stage, and prior therapy(121).
In this context, sorafenib is indicated for patients with ad
vanced HCC (BCLC-C). In cirrhotic patients with HCC and
Child–Pugh class A liver function, treatment is well tolerated
and responses have been encouraging(122, 123). However, patients
in Child–Pugh class B (score ≥8) exhibited a higher incidence
of hepatic dysfunction (ascites, encephalopathy, and jaundice)
and decreased survival with this treatment(122, 123).
Combination of other drugs with sorafenib, as well as its
joint use with other therapeutic modalities (such as chemo
embolization), have thus far failed to produce convincing
results(124, 125). A recent study suggests that combined sorafenib
therapy and RFA could reduce recurrence rates and prolong
mean survival in patients with intermediate-sized HCC(126).
The most significant and most commonly reported side ef
fects of sorafenib therapy are elevated liver enzymes, fatigue,
hypertension, the hand-foot syndrome, and diarrhea(125).
Development of the hand-foot syndrome and decrease in
AFP level have been associated with favorable response to
treatment(123).
Recommendations
- To date, treatment strategies based on conventional
systemic chemotherapy have failed to show benefit,
whether in terms of survival or in reducing time to
tumor progression (level of evidence 1B, strength of
recommendation A).
- Sorafenib is recommended as the sole systemic therapy
approved for HCC (level of evidence 1A, strength of
recommendation A).
- There is no robust evidence to support any benefit from
drug combinations or addition of other therapeutic
methods to sorafenib therapy (level of evidence 2A,
strength of recommendation B).

TREATMENT OF HEPATOCELLULAR CARCINOMA IN THE
NONCIRRHOTIC LIVER

It is estimated that, in 7%–20% of cases, depending on
the geographic area of assessment, HCC may develop in
the noncirrhotic liver (NC-HCC). HCC may arise in indi
viduals with no evidence whatsoever of liver disease, i.e., in
completely normal livers, or in the presence of inflammatory,
fibrotic, or degenerative processes that have not yet reached
the cirrhotic stage. NC-HCC is generally diagnosed at more
advanced stages. However, when diagnosis and treatment
are provided in a timely manner, patients may have a better
prognosis(127, 128).
In patients with NC-HCC and no evidence of prior liver,
the estimated prevalence is 10%–12%. These cases are often
associated with exposure to toxic agents such as aflatoxins,
chemical agents, or radiation, or with malignant transfor
mation of hepatic adenomas(127, 128).
Surgery is the first-line treatment option for HCC in the
noncirrhotic liver, with a 5-year overall survival rate around
40% for unselected noncirrhotic patients and 64%–85% for
selected patients or patients with a non-fibrotic liver(129-138).
The 5-year recurrence rate is around 50%(13-28). For patients in
whom partial liver resection may not be possible, despite the
otherwise normal liver parenchyma, or because of recurrence
since previous surgery, liver transplantation may be the only
alternative providing a chance of cure. A systematic review
published in 1999 (138) found poor 5-year survival for liver
transplantation in these patients (39.4% for the fibrolamellar
type and 11.2% for conventional HCC). A recently published
retrospective analysis of a large cohort of patients trans
planted for NC-HCC in Europe found that, in contrast to
patients with HCC in a fibrotic or cirrhotic liver, tumor size
is not an important risk factor for post-transplant survival
in NC-HCC, while the presence of macrovascular invasion
or hilar lymph node involvement should be considered a
contraindication for transplantation. Patient selection is
associated with a 5-year post-transplant survival rate of 59%.

Carrilho FJ, Mattos AA, Vianey A, Vezozzo DCP, Marinho F, Souto FJ, Cotrim HP , Coelho HSM, Silva I, Garcia JHP, Kikuchi L 1, Lofego P, Andraus
W, Strauss E, Silva G, Altikes I, Medeiros JE, Bittencourt PL, Parise ER. Recomendações da Sociedade Brasileira de Hepatologia para diagnóstico e
tratamento do carcinoma hepatocelular. Arq Gastroenterol. 2015(Supl 1):2-14.
RESUMO – O carcinoma hepatocelular é uma neoplasia de importância global e associada a altos índices de mortalidade. Recentes avanços no diagnóstico
e tratamento da doença tornaram necessárias que se atualizassem as recomendações sobre o manejo da doença. Para definir as recomendações sobre
o diagnóstico e tratamento do carcinoma hepatocelular, a Sociedade Brasileira de Hepatologia organizou uma reunião monotemática em João Pessoa
(PB). Todos expositores foram solicitados a fazer uma revisão sistemática da literatura e apresentar os temas relacionados a fatores de risco para o
desenvolvimento de carcinoma hepatocelular, métodos para rastreamento, diagnóstico radiológico e sistemas de estadiamento da doença, tratamen
tos curativos e paliativos e carcinoma hepatocelular em fígado não cirrótico. Após o encontro, todos os expositores se reuniram para discussão dos
tópicos e elaboração dessas recoemndações. O texto resultante foi ainda submetido a avaliação e aprovação por todos membros da Sociedade através
de sua homepage. O documento atual é a versão final que contêm as recomendaçaoes da Sociedade Brasileira de Hepatologia.
DESCRITORES – Carcinoma hepatocelular. Tumores malignos do fígado. Rastreamento de tumores hepáticos. Diagnóstico e tratamento do carcinoma
hepatocelular. Carcinoma hepatocelular em fígado não cirrótico.
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