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The management of hepatocellular carcinoma (HCC) has become ever more demanding. To eval-
uate the available evidence and to give clinicians the best guidance, all major hepatology societies
have developed guidelines for HCC. Recently, updated versions have been published by the
American, the Asian Pacific, and the European societies. This article presents a comparison of
these three guidelines summarising both common ground and differences. Moreover, it high-
lights areas of ongoing research which will make yet another round of updates of the guidelines
necessary in the near future.
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Introduction
Hepatocellular carcinoma (HCC) is a growing glo-
bal health burden, and both basic and clinical
research has intensified in the past decades to
tackle the challenge posed by HCC. International
guidelines on the management of HCC have
been published to give clinicians an overview of
the available evidence in order to support them
in delivering state of the art care to their patients.
So far, the most important guidelines have been
put forward by the American Association for the
Study of Liver Diseases (AASLD), the Asian Pacific
Association for the Study of the Liver (APASL),
and the European Association for the Study of
the Liver (EASL). While physicians and scientists
deal with HCC as one and the same cancer, it is
not surprising that there are regional differences
in the management of HCC. The guidelines
published in the years 2010-20121–3 were exten-
sively reviewed by Bolondi and colleagues.4

Recently, the three major hepatology societies
have published updates of their guidelines.5–7

This review article presents a comparison of the
current international guidelines on the manage-
ment of HCC, highlighting both common ground
and differences.

At first glance, the guidelines differ in concept
and focus. The new AASLD guidelines have taken
a radically different approach by selecting 10
key questions which the authors deemed most
relevant for today’s clinical decision-making.6

This makes the AASLD guidelines the most
focused but also the shortest recommendations
(see Table 1). The APASL7 and EASL guidelines5
are similar in length and number of references.
However, the EASL guidelines are particularly
broad, covering topics such as response assess-
ment, palliative care, and trial design in desig-
nated chapters, which is a first among HCC
guidelines.

Methodology
All three guidelines relied on the GRADE
approach8,9 for rating the quality of evidence
and strength of recommendations. The differ-
ences here are only subtle (Table 2): AASLD
used four categories for the quality of evidence
(high – moderate – low – very low), while
APASL and EASL used only three. Regarding
the grading of recommendations, all three
guidelines distinguished two strengths with
slightly different terminologies.

Prevention
Considering the increasing global incidence of
HCC, its prevention is a public health issue of
high relevance. However, the AASLD guidelines
did not include this topic because of their explicit
focus on patients with liver cirrhosis. In contrast,
the APASL and EASL guidelines cover the topic of
prevention and recommend hepatitis B virus
vaccination for either all infants (APASL) or all
newborns and high-risk groups (EASL). Further-
more, both guidelines elaborate on antiviral
therapy; here, the APASL guidelines recommend
therapy for patients with chronic hepatitis B
infection and active liver disease but do not give
an explicit recommendation for treating hepatitis
C virus infected patients with direct-acting anti-
virals. The EASL guidelines recommend antiviral
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Key points

The major international guidelines on the management of patients with HCC share many
similarities, but also a few striking differences.

Patients at risk of developing HCC (i.e. patients with liver cirrhosis) should undergo
surveillance.

CT and MRI should be employed for the diagnosis of HCC.

Liver transplantation, liver resection and ablation are treatments of choicewhen available and
feasible because of their curative potential.

TACE is the treatment of choice for unresectable, large/multifocal HCCs with no vascular
invasion or extrahepatic spread (BCLC-B).

Systemic therapy should be offered to patientswith advancedHCC (tumourswithmacrovascular
invasion or extrahepatic metastasis; BCLC-C).

Review
therapy for patients with chronic viral hepatitis
(including B and C). In terms of general prevention,
the EASL guidelines are the first to explicitly
encourage patients with chronic liver disease to
drink coffee.

Surveillance
All three guidelines recommend surveillance for
patients with cirrhosis because of their high risk
of developing HCC. The APASL and EASL guidelines
extend surveillance to certain non-cirrhotic high-
risk groups, while the AASLD guidelines do not
address the issue of HCC in non-cirrhotic livers.
Regarding the surveillance mode, all three guide-
lines agree on the use of ultrasound but differ con-
cerning the utilisation of alpha-fetoprotein (AFP).
AFP in surveillance is obligatory in the APASL
guidelines, optional in the AASLD guidelines, and
not recommended by the EASL guidelines. The
main reason for this discrepancy is that the addi-
tion of AFP has been shown to improve sensitivity
and specificity of ultrasound alone (in one recent
study from Asia10 from 92.0/72.4% to 99.2/68.3%),
while EASL finds that the available, though insuffi-
cient, data on biomarkers such as AFP show that
they are suboptimal in terms of cost-effectiveness
for routine surveillance.11

Diagnosis
Three subtopics regarding the diagnosis of HCC can
be distinguished: i) the recommended imaging
modalities, ii) the management of indeterminate
nodules, and iii) the use of biopsy.

As for i), all guidelines agree on using multipha-
sic computed tomography (CT) or magnetic reso-
nance imaging (MRI) to diagnose HCC. However,
the use of contrast-enhanced ultrasound (CEUS)
is controversial: AASLD does not recommend
CEUS, APASL considers it to be as sensitive as CT
or MRI, and EASL considers it to be sufficient for
the diagnosis of nodules ≥1 cm in size in cirrhotic
patients. In general, several studies have confirmed
the utility of CEUS for diagnosing HCC.12–14 How-
ever, some have cautioned against using just
CEUS to diagnose HCC, because intrahepatic cho-
langiocellular carcinoma (iCCA) might display
the same vascular pattern as HCC.15,16 Subse-
quent studies have demonstrated that the wash-
out in iCCA begins earlier (less than 60 s) after
contrast injection than in HCC,17–20 which has
Table 1. Differences in concept and focus between the interna

AASLD APASL

Structure 10 key questions 5 chapters

Length - 23 pages - 54 pages
- 98 references - 605 referenc

Concept Focused on most relevant issues Overview of th

AASLD, American Association for the Study of Liver Diseases; APASL, As
hepatocellular carcinoma.

JHEP
led to a slightly modified definition of the typical
hallmark of HCC at CEUS, i.e. arterial phase hyper-
enhancement followed by late (>60 s) washout of
mild degree.21,22Nevertheless, CT and MRI are the
methods of choice for diagnosing HCC, because
they enable examination of the liver as a whole.

As for ii), i.e. the management of indeterminate
nodules, AASLD does not have a preference but sug-
gests follow-up imaging, employing an alternative
imaging modality, using an alternative contrast
agent, or performing a biopsy. Similarly, APASL
recommends further examination. In contrast, EASL
recommends a defined approach comprising the
use of a different imaging modality and – in case of
a still inconclusive finding – a liver biopsy.

Similarly, the approach to nodules <1 cm also
differs slightly: AASLD considers these nodules
indeterminate, APASL recommends CT/MRI every
3 to 6 months, and EASL suggests ultrasound at
≤4-month intervals in the first year after which
the patient can return to regular surveillance if
there has been no increase in the size or number
of nodules.

As for iii), AASLD is against the routine use of
biopsy for every indeterminate nodule, while
APASL advocates it for indeterminate nodules ≥1
cm in size, and EASL requires it as confirmation of
HCC in non-cirrhotic patients (deeming it optional
in cirrhotic patients). The previous version of the
AASLD guidelines had recommended biopsy for
all indeterminate lesions initially detected by sur-
veillance ultrasound.1 The updated guidelines
nowweigh the benefits and risks of a biopsy differ-
ently, since the procedure may cause harm (pain,
bleeding and seeding of cancer cells) on the one
hand and false negative results on the other.
tional HCC guidelines.

EASL

14 chapters

- 55 pages
es - 636 references

e available evidence with focus on Asia-Pacific Extensive overview of the available evidence

ian Pacific Association for the Study of the Liver; EASL, European Association for the Study of the Liver; HCC,
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Table 2. Methodologies of rating the quality of evidence and the strength of recommendation.

AASLD APASL EASL

Quality of evidence - High - High - High
- Moderate - Moderate - Moderate
- Low - Low or very low - Low
- Very low

Strength of recommendation - Strong - Strong - Strong
- Conditional - Weaker - Weak

AASLD, American Association for the Study of Liver Diseases; APASL, Asian Pacific Association for the Study of the Liver; EASL, European
Association for the Study of the Liver.
However, they also agree with performing biop-
sies as part of an individualized diagnostic workup
based on clinical context and imaging findings.
EASL’s decision to require a biopsy for pathologic
proof of HCC in patients without cirrhosis is
based on the decreased specificity of HCC’s ima-
ging hallmarks in non-cirrhotic livers as alterna-
tive diagnoses are more frequent (e.g.
hepatocellular adenoma and hypervascular
metastases).

Treatment
Fortunately, various treatment modalities with a
proven therapeutic benefit are available for patients
with HCC today. Generally, there are three kinds of
therapy: surgical (liver transplantation [LT] and
liver resection), locoregional (ablation, transarterial
chemoembolisation [TACE]), and systemic (e.g., sor-
afenib). The three HCC guidelines discuss these in
detail and give stage-dependent recommendations
(summarised in Fig. 1).
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Fig. 1. Summary of stage-dependent recommendations on the t
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and B; EASL, European Association for the Study of the Liver; LRT
transarterial chemoembolisation.

JHEP
Resection
AASLD starts by recommending resection over
radiofrequency ablation for adults with Child-
Pugh class A cirrhosis and resectable T1 or T2
HCC. APASL recommends liver resection as first-
line treatment for Child-Pugh class A patients
with resectable HCC. For EASL, liver resection is
the treatment of choice in non-cirrhotic patients
and can be considered for single HCCs of any size,
as well as for tumours >2 cm in patients with
liver cirrhosis, if feasible. The three guidelines
agree in not recommending adjuvant treatment
after liver resection.

Liver transplantation
The AASLD guidelines do not provide an explicit
recommendation regarding LT. Instead, they
recommend observation with follow-up imaging
over treatment for patients with cirrhosis and T1
HCC awaiting LT. APASL and EASL remark on the
use of LT, recommending it as first-line treatment
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reatment of HCC by the international guidelines. AASLD, American Association for the Study of
e Liver; BCLC, Barcelona Clinic Liver Cancer; BSC, best supportive care; CPA & B, Child-Pugh class A
, locoregional therapy; LT, liver transplantation; SIRT, selective internal radiation therapy; TACE,
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for Child-Pugh class B and C patients, and HCCs
within the Milan criteria, respectively.

Concerning bridging, AASLD supports it for
patients within the Milan criteria (OPTN T2);
APASL does not give an explicit recommendation;
EASL recommends itwhen feasible. As for downsta-
ging, the AASLD guidelines state that patients
beyond the Milan criteria “should” be considered
for LT after successful downstaging, while the
EASL guidelines propose that such patients “can”
be considered. The APASL guidelines do not address
this issue but recommend TACE as first-line therapy
in this setting. The reason for the different recom-
mendations lies in the regional differences in the
availability of treatment modalities and LT proto-
cols, while there is insufficient data to recommend
one form of treatment over another.

The concept of salvage LT is only aminor topic in
the guidelines. AASLD does not mention it at all;
APASL and EASL allude to it as a second-line treat-
ment for recurrent/persistent HCC after potentially
curative treatment provided that the tumour bur-
den remains within the LT criteria.

Locoregional treatment
AASLD recommends locoregional treatment over
no treatment in cirrhotic HCC patients (T2 or T3,
no vascular involvement) who are not candidates
for resection or transplantation. However, AASLD
does not recommend one form of locoregional
treatment over another. Here, the APASL and
EASL guidelines are more comprehensive: APASL
appraises ablation as an alternative to resection
for Child-Pugh class A or B patients with ≤3
tumours, each of ≤3 cm in size. Furthermore, it
even recommends ablation as first-line treatment
for HCCs ≤2 cm in this group of patients. EASL
recommends ablation as the standard of care for
unresectable BCLC 0 and A tumours, an alternative
to resection in single tumours 2 to 3 cm in size, and
even a potential first-line therapy for resectable
BCLC-0 HCCs when they are in a favourable loca-
tion. The appraisal of ablation as an alternative to
resection can be explained by similar outcomes
despite a different balance of risk and efficacy
(liver resection and ablation are associated with
higher rates of serious adverse events and HCC
recurrence, respectively).23 In addition, real-
world experience has shown that only a limited
number of cases are equally suitable for both tech-
niques, since the suitability of these methods var-
ies depending on the tumour location.24

As for percutaneous ethanol injection, APASL
deems it the treatment of choice when ablation
cannot be performed safely, while EASL suggests
it as an option in cases where ablation is not tech-
nically feasible (especially when the tumours are
<2 cm in size).

Concerning TACE, the APASL and EASL guide-
lines agree on recommending it as first-line treat-
ment for unresectable, large/multifocal HCCs with
JHEP
no vascular invasion or extrahepatic spread
(BCLC-B). Furthermore, APASL supports selective
TACE for patients with small tumours where abla-
tion is difficult and advises changing the treatment
strategy for patients with HCCwho are not suitable
for or do not response to repeated TACE (a concept
known as treatment stage migration).

Regarding selective internal radiation therapy
(SIRT), the APASL guidelines consider it as an alter-
native treatment for unresectable HCC. The EASL
guidelines do not give a recommendation but com-
ment that it has shown a good safety profile and
local tumour control but no overall survival bene-
fit. Therefore, the subgroup of patients benefitting
from SIRT remains to be defined.

Radiotherapy
The APASL guidelines view radiotherapy as a rea-
sonable option for patients who have failed other
locoregional treatment, while the EASL guidelines
did not find enough evidence to support this
approach for HCC.

Systemic therapy
Systemic therapy is the area where the most rele-
vant developments for clinical practice have taken
place in recent years. This is highlighted by the posi-
tive phase III studies for the multikinase inhibitors
regorafenib,25 lenvatinib26 and cabozantinib,27 as
well as the monoclonal antibody ramucirumab,28

and the FDA approval of nivolumab (based on the
CheckMate 040 trial29) and pembrolizumab (based
on the KEYNOTE-224 trial30) as second-line treat-
ment of advanced HCC following treatment with
sorafenib. Given the speed of these developments,
it is obvious that any HCC guidelines will quickly
becomeoutdated. This explains theAASLD’s decision
to simply recommend systemic therapy – without
specifying an agent – over no therapy for patients
with Child-Pugh class A cirrhosis or well-selected
patients with Child-Pugh class B cirrhosis plus
advanced HCC with macrovascular invasion and/or
metastatic disease. Here, the APASL and EASL guide-
lines are more comprehensive again, with EASL cov-
ering most of the recently presented drugs. Both
APASL and EASL recommend sorafenib as first-line
treatment for patients with advanced HCCs (BCLC-
C) who are not suitable for locoregional treatment
and who have Child-Pugh class A liver function.
APASL adds that sorafenibmay be usedwith caution
in patients with Child-Pugh class B liver function,
and EASL states that it may also be prescribed for
earlier stage tumours progressing upon or unsuita-
ble for locoregional treatment (as treatment stage
migration). While the APASL guidelines do not
cover other systemic agents, the EASL guidelines
recommend lenvatinib as a non-inferior alternative
to sorafenib. Furthermore, the EASL recommends
regorafenib as second-line treatment for patients
progressing on sorafenib and with Child-Pugh class
A liver function and good performance status. In
Reports 2019 vol. 1| 114–119 117



Table 3. Differences in recommendations between the international HCC guidelines.

AASLD APASL EASL

Surveillance US every 6 months, AFP optional US + AFP every 6 months US every 6 months

CEUS Not recommended As sensitive as CT/MRI Suitable for nodules ≥1 cm in cirrhosis

Biopsy No routine use For indeterminate nodules ≥1 cm Required in non-cirrhotic HCC

Bridging Recommended for T2 No recommendation Recommended if feasible

LT after
downstaging

Recommended No recommendation Possible

LRT - Recommended in cirrhotic non-surgical patients
(T2 or T3, no vascular involvement)
- No preference regarding modality

- Ablation: For HCCs ≤2 cm in CP-A/B
- TACE: For unresectable, large/multifocal HCCs
- SIRT: Alternative to TACE

- Ablation: or unresectable BCLC 0 and
A + selected surgical patients
- TACE: For BCLC B
- SIRT: Good safety profile, efficacy not
yet proven

Radiotherapy No recommendation Option when other LRTs have failed Insufficient evidence

Systemic
therapy

- For patients with CP-A cirrhosis or well-selected
patients with CP-B cirrhosis plus advanced HCC
with macrovascular invasion and/or metastatic
disease
- No preference regarding drug

- Sorafenib for advanced HCC with CP-A liver
function (possible with caution in CP-B)

- Sorafenib & lenvatinib: 1st line for
BCLC-C
- Treatment stage migration
- Regorafenib: 2nd line
- Cabozantinib: Benefit as 2nd line
- Nivolumab: No recommendation yet

AASLD, American Association for the Study of Liver Diseases; AFP, alpha-fetoprotein; APASL, Asian Pacific Association for the Study of the Liver; BCLC, Barcelona Clinic Liver
Cancer; CEUS, contrast-enhanced ultrasound; CP, Child-Pugh class; CT, computed tomography; EASL, European Association for the Study of the Liver; LRT, locoregional therapy;
LT, liver transplantation; MRI, magnetic resonance imaging; SIRT, selective internal radiation therapy; TACE, transarterial chemoembolisation; US, ultrasound.
addition, EASL notes that cabozantinib has shown a
survival benefits vs. placebo as a second-line treat-
ment following sorafenib and summarises the data
which were available for ramucirumab when the
guidelines went to press. Concerning immunother-
apy of HCC, EASL concedes that the data are not
mature enough to give a clear recommendation for
nivolumab. Furthermore, it does not discuss any
data on pembrolizumab.

Outlook
Our comparison of the international HCC guide-
lines has revealed many commonalities but also a
few striking differences (summarised in Table 3).
These stretch from differences in concept and
focus to subtle alternatives for managing patients
with HCC. However, several paradigms are shared
among the three guidelines:

1. Patients at risk of developing HCC (i.e. patients
with liver cirrhosis) should undergo surveil-
lance.

2. CT and MRI should be employed for the diagno-
sis of HCC.

3. Liver transplantation, liver resection and abla-
tion are treatments of choice when available
and feasible because of their curative potential.
JHEP
4. TACE is the treatment of choice for unresectable,
large/multifocal HCCs with no vascular invasion
or extrahepatic spread (BCLC-B).

5. Systemic therapy should be offered to patients
with advanced HCC (tumourswithmacrovascu-
lar invasion or extrahepatic metastasis; BCLC-
C).

The AASLD, APASL and EASL guidelines are not
the only comprehensive recommendations on the
management of HCC but several other (regional)
guidelines have been published. Covering all the
available guidelines is beyond the scope of this
article. However, one example of regional guide-
lines which deserves particular attention due to
the country’s size is the Chinese current edition.31

As we wrote recently,32 these guidelines deviate
from international consensus with regard to treat-
ment recommendations by introducing a high
degree of flexibility in the choice of therapy. Such
differences and the ones mentioned in this article
will hopefully stir the debate among international
HCC experts and result in inter-societal exchange
to define the best protocols for managing patients
with HCC. In light of the recent developments, it is
clear that all guidelines will require an update in
the near future.
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