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There have been major advances in the armamentarium for hepatocellular carcinoma (HCC) since the last
official update of the Barcelona Clinic Liver Cancer prognosis and treatment strategy published in 2018.
Whilst there have been advances in all areas, we will focus on those that have led to a change in strategy
and we will discuss why, despite being encouraging, data for select interventions are still too immature
for them to be incorporated into an evidence-based model for clinicians and researchers. Finally, we
describe the critical insight and expert knowledge that are required to make clinical decisions for in-
dividual patients, considering all of the parameters that must be considered to deliver personalised
clinical management.
© 2021 European Association for the Study of the Liver. Published by Elsevier B.V. All rights reserved.
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There have been major advances in the arma-
mentarium for hepatocellular carcinoma (HCC)
since the last official update of the Barcelona Clinic
Liver Cancer (BCLC) prognosis and treatment
strategy published in 2018.1–7 Whilst there have
been advances in all areas, we will focus on those
that have led to a change in strategy and we will
discuss why, despite being encouraging, data for
select interventions are still too immature for them
to be incorporated into an evidence-based model
for clinicians and researchers. Scientific evidence
should be properly graded according to study
design and while observational studies are infor-
mative, their limitations for robust causality infer-
ence should be acknowledged.8 While prior
updates were developed solely by BCLC members,
we have now included expert authors from beyond
the BCLC group to integrate different expertise,
insights and knowledge into this update.

Prognosis prediction and patient
characterisation
While there is no controversy regarding the cur-
rent stratification of patients according to tumour
burden and cancer-related symptoms9,10 in prog-
nosis prediction, the evaluation of underlying liver
function, for which the Child-Pugh classification11

was already abandoned in the last BCLC version,
warrants a further update. Decompensation of liver
disease (jaundice, ascites, encephalopathy) reflects
non-preserved liver function irrespective of the
Journal o
Child-Pugh or model for end-stage liver disease
(MELD) score,12,13 for which several improvements
have been proposed,14 but compensated liver
function could be stratified with additional gran-
ularity by using the albumin-bilirubin (ALBI)
score,15–17 while also adding alpha-fetoprotein
(AFP) concentration, irrespective of tumour
burden.18,19 These parameters are now included in
the 2022 BCLC model (Fig. 1), but while they may
impact prognosis, they may not abolish the treat-
ment benefit if the degree of liver dysfunction does
not exceed the established selection criteria for an
optimal outcome. Prior variceal bleeding also re-
flects more advanced liver disease with clinically
significant portal hypertension (CSPH),20–22 but
history thereof does not necessarily warrant its
incorporation into prognosis prediction in patients
with liver cancer, while it could still be an impor-
tant aspect in defining treatment indication. The
degree of ascites and response to therapy also
impact prognosis: small radiographic ascites or
fluid retention that is controlled by a low sodium
diet differs from tense ascites regardless of medical
treatment (diuretics and/or paracentesis) with or
without the presence/absence of renal failure.23,24

Regarding performance status (PS) assessment,9,10

it is important to highlight that PS assessment
should incorporate tumour-related symptoms but
not baseline symptoms already present prior to
cancer diagnosis and thus, related to pre-existing
comorbidities. This can be difficult to differentiate
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Key point

The updated BCLC strategy
for prognosis prediction
and treatment recommen-
dation has been updated
according to advances in
knowledge.
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when PS impairment is related to liver dysfunction,
which may or may not be related to
tumour burden.

Clinical research trials include BCLC staging in
the definition of the target population, while at the
same time they establish inclusion/exclusion
criteria to define the patient’s profile. In clinical
practice, the evaluation of a patient’s status in-
corporates BCLC staging and, simultaneously, the
expert and personalised approach of the treating
physician and multidisciplinary tumour board who
will also consider tumour extension and burden,
nutritional status, comorbidities and frailty, age,
social status and human values and beliefs. Mo-
lecular profiling still cannot predict patient out-
comes, risk of recurrence after successful surgery
or ablation,25 or the best treatment option.18

As known, clinical practice guidelines and al-
gorithms such as the BCLC model1–7 reveal the
current state of knowledge and degree of scientific
evidence available for each intervention,26–30 but
the ultimate decision must be taken by the
responsible physician and tumour board, who need
to assimilate all variables and recommend a given
path of care for the patient as an individual.31 The
multidisciplinary approach is key from the initial
diagnosis and tumour staging through to defining
the best initial and sequential treatment strategy.
Expert radiologists, interventional radiologists, ra-
diation oncologists, pathologists, nurses, clinicians,
surgeons in the field of HCC and palliative care
specialists and social workers need to work
together for this purpose. Healthcare teams are
responsible for performing and/or interpreting
imaging techniques and pathology samples, to ul-
timately integrate all those data with the individual
patient’s medical profile. In this regard, the per-
sonalised management of patients goes beyond
factors related to HCC and liver function. Therefore,
clinical decision-making and treatment recom-
mendations should not merely be based on a
simplified figure but on a complex process that
requires personal insights and expertise.

Treatment
In the following paragraphs we describe the pro-
posed treatment options for each BCLC stage. We
also emphasise that while a given option should be
considered first, expert evaluation of all the clinical
and sociocultural information may result in two
important concepts: treatment stage migration
(TSM) and untreatable progression.6,32,33 TSM is
applied when a specific patient profile may induce
a shift of the recommendation to the option that
would be considered a priority for a more
advanced stage. Untreatable progression was
developed for patients under transarterial chemo-
embolisaton (TACE)32,33 but applies to all BCLC
stages and treatments. It represents failure of the
selected treatment strategy.34 It emerges when
patients present treatment failure or progression
Journal of Hepatology 2022 vol. 76 j 6
but still fit into their initial BCLC stage, thus war-
ranting the consideration of a therapy corre-
sponding to a more advanced stage. The 2022 BCLC
treatment strategy (Fig. 1) incorporates a specific
section to help guide an individualised approach to
clinical decision-making, according to the available
data on November 15, 2021.

It is worth stressing that while at first sight the
BCLC model (Fig. 1) displays a given option that
should be considered first, the specific profile of an
individual patient may induce a shift in the
recommendation to a treatment considered a pri-
ority for a more advanced stage (TSM concept).6 In
some cases, treatment may shift from that initially
recommended for early stage, to that recom-
mended for advanced stage, or even to
no treatment.

Very early stage (BCLC 0)
This is defined as a solitary HCC <−2 cm without
vascular invasion or extrahepatic spread in a pa-
tient with preserved liver function and no cancer-
related symptoms.

BCLC-0 management varies according to the
potential access to liver transplantation (LT) and
specific profiles as depicted in the clinical decision-
making section. The potential for LT should be
considered because of the high recurrence risk, as
already described in the last BCLC model.5 There-
fore, if transplantation is an option and patients
fulfil the criteria for surgery, resection should be
the first choice. Pathology patterns indicative of
increased recurrence risk (microscopic vascular
invasion, satellites) may induce the consideration
of LT because of such risk.35–37 However, local
regulations for enlistment and priority policies
may preclude effective transplant for BCLC-0 until
recurrence is apparent. If LT is not feasible, the first
treatment approach would be ablation, which is
associated with similar survival outcomes to
resection.38–41 Those patients with very small HCCs
who present with severe liver dysfunction/
decompensation may be considered for LT if they
fulfil the enlistment criteria.42–47 If not eligible for
LT due to non-HCC factors, patients should be
classified as BCLC stage D because of their dismal
predicted survival. Indeed, patients may receive
priority because of their end-stage liver status,
while the presence of very early HCC is not
considered as the reason for enlistment and/or for
priority allocation.

Early stage (BCLC-A)
This is defined as solitary HCC irrespective of size
or as a multifocal HCC up to 3 nodules (none of
them >3 cm), without macrovascular invasion,
extrahepatic spread or cancer-related symptoms
(PS-0). Liver function must be preserved and not
have reached LT criteria, at which point the patient
would be classified as BCLC stage D because of their
dismal prognosis outside of LT eligibility. As
81–693
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Contraindications
to LT

Terminal stage (D)

• Any tumor burden
• End stage liver function, PS 3-4

Very early stage (0)

• Single ≤2 cm
• Preserved liver function*, PS 0

Early stage (A)

• Single, or ≤3 nodules each ≤3 cm
• Preserved liver function*, PS 0

Intermediate stage (B)

• Multinodular
• Preserved liver function*, PS 0

Advanced stage (C)

• Portal invasion and/or extrahepatic spread
• Preserved liver function, PS 1-2
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Fig. 1. BCLC staging and treatment strategy in 2022. The BCLC system establishes a prognosis in accordance with the 5 stages that are linked to first-line treatment recommendation. The expected outcome is
expressed as median survival of each tumour stage according to the available scientific evidence. Individualised clinical decision-making, according to the available data on November 15, 2021, is defined by
teams responsible for integrating all available data with the individual patient’s medical profile. Note that liver function should be evaluated beyond the conventional Child-Pugh staging. AFP, alpha-fetoprotein;
ALBI, albumin-bilirubin; BCLC, Barcelona Clinic Liver Cancer; BSC, best supportive care; ECOG-PS, Eastern Cooperative Oncology Group-performance status; LT, liver transplantation; MELD, model of end-stage
liver disease; TACE, transarterial chemoembolisation.
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Key point

Stratification of patients
into stages has maintained
the systems simplicity but
further refined the model
according to patient
characterisation.
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mentioned above, those patients with liver disease
deserving LT consideration should be evaluated in
the framework of end-stage liver disease. In such
settings, a diagnosis of HCC could become an
exclusion criterion for LT if exceeding the enlist-
ment criteria.42–47 If LT is contraindicated due to
non-HCC factors, there is no effective option to be
offered. Thus, the patient should be classified as
BCLC stage D.

The treatment approach for BCLC-A patients
varies according to tumour number and degree of
liver function impairment.

Solitary HCC
Treatment selection in these patients requires a
multiparametric approach.48 Liver function
assessment should be stratified according to the
degree of portal hypertension as it has been
established that the presence of CSPH (defined by a
hepatic venous pressure gradient [HVPG]
>10 mmHg) predicts a higher rate of postoperative
complications and a lower long-term survival.49–51

It is important to note that the accuracy of HVPG
measurement is controversial in patients with non-
alcoholic fatty liver disease.52,53

In the absence of CSPH, patients are considered
for resection, and the recommendation should
consider tumour burden and location, as well as
potential candidacy for LT if the pathology profile
of a resected HCC indicates a high risk of recur-
rence35–37; microvascular invasion and satellites
are well-known recurrence predictors and because
of such increased risk, LT may be considered if
they are present.35–37 If no decision is to be derived
from pathological examination, the survival
offered by ablation in patients with HCC <−3 cmmay
be competitive with that offered by resec-
tion.38–40,54–56 Because of less invasiveness and
cost, ablation could be given priority. However,
resection may be preferred for larger nodules and
those in high-risk locations for ablation, for
instance, adjacent to the gallbladder (see clinical
decision-making section).57

If patients present with CSPH, surgical resection
should be considered of significant risk50,58 and LT
offers improved medium- and long-term survival.
However, patients may not be considered for LT
because of any characteristic and ablation has
limited efficacy for large HCC. Therefore, laparo-
scopic resection could be considered if HCC is in
the appropriate location and there is a minor de-
gree of CSPH.27,48,59–63 Unfortunately, no portal
pressure cut-off value may be given for such a
decision and no robust recommendation can
be made.

Multifocal within Milan criteria (up to 3 HCC nodules,
each <−3 cm)
Multifocal disease still within the Milan criteria42 is
better served by LT, as ablation and resection are
hampered by a high risk of HCC recurrence.64–66 If
Journal of Hepatology 2022 vol. 76 j 6
LT is not feasible, it is a matter of debate if outcome
after surgery or ablation is better than that offered
by TACE.67,68 Prospective clinical research is
mandatory to define when surgical resection or
ablation should be given priority over TACE for
patients with up to 3 nodules. This may provide
very competitive survival figures in early-stage
patients with preserved liver function and
health status.

Intermediate stage (BCLC-B)
This is defined as multifocal HCC (exceeding BCLC-
A criteria) with preserved liver function, no cancer-
related symptoms (PS 0) and no vascular invasion
or extrahepatic spread. As well known, the
magnitude of tumour burden may be quite het-
erogeneous in this stage, and prognosis is also
influenced by AFP concentration69 and the degree
of liver function impairment even if still belonging
to Child-Pugh class A.16 However, robust cut-offs
are not available. This individualised patient pro-
file may also determine whether LT, TACE or sys-
temic therapy should be favoured.70,71 The 2022
BCLC version stratifies the BCLC-B stage into 3
groups of patients according to tumour burden and
liver function.

The first subgroup within BCLC-B includes pa-
tients with well-defined HCC nodules. These pa-
tients could be candidates for LT if they meet the
‘Extended Liver Transplant criteria’ according to
the criteria of the Institution.72 Expansion of the
criteria for LT has been proposed for several
years.42–47 A minor increase in tumour size or
number may provide competitive survival figures,
hampered by a slight increase in recurrence that
impairs long-term survival.73 The same has been
reported if patients are allowed to develop a
limited asymptomatic progression beyond Milan
criteria.74 Survival may be competitive with that of
patients within Milan criteria, but always at a cost
of higher recurrence and lower long-term survival.
Accordingly, the decision to accept extended
criteria is defined by the impact of such expansion
on access to LT for other indications and the min-
imal outcome that should be achieved for each
indication.75 Elevated AFP values predict a higher
risk of HCC recurrence and thus, lower survival.
Several groups have established a concentration
limit beyond which LT is not considered.45,46,76 A
1,000 ng/dl cut-off value is currently applied as an
exclusion criterion. While downstaging therapy
may induce a reduction of AFP, there are no robust
data to define the magnitude and/or duration of
reduction required before considering LT.77

The second subgroup comprises patients
without the option of LT but who have preserved
portal flow and defined tumour burden, suggest-
ing the feasibility of selective access to feeding
tumour arteries. They are candidates for TACE. If
patients neither meet the ‘Extended liver trans-
plant criteria’ nor the TACE criteria to secure
81–693



Key point

Staging is linked to the first
option to be considered
according to scientific
evidence.

Key point

Personalised treatment in-
dications are established
according to an expert
clinical decision-making
process where all dimen-
sions of a patient’s profile
are taken into account.
optimal outcomes,5,27,71 systemic therapy should
be considered.

The third subgroup within BCLC-B includes pa-
tients with diffuse, infiltrative, extensive HCC liver
involvement. They do not benefit from TACE,6 and
systemic therapy should be the recommended
option, although there is no strict cut-off for when
this is the case.

Advanced stage (BCLC-C)
This stage includes patients presenting with
vascular invasion or extrahepatic spread who are
still relatively fit, as reflected by a PS <−2 at staging
work-up, and who have preserved liver function.
BCLC-C patients should be evaluated for systemic
therapy.29 Different effective options for first-,
second- and following lines are currently available
if patients fulfil the characteristics defined in the
registration trials that led to regulato-
ry approval.29

The combination of atezolizumab with bev-
acizumab (Atezo-Bev) is currently the first-choice
first-line treatment, as it confers a superior sur-
vival benefit compared to sorafenib,78–80 while it
has not been evaluated head-to-head vs. lenvati-
nib.81 To benefit from Atezo-Bev, patients must
present preserved liver function (compensated
Child-Pugh A if there is underlying cirrhosis) and
absence of high-risk stigmata for bleeding on up-
per endoscopy, e.g. properly treated oesophageal
varices and no history of variceal bleeding, in order
to minimise bleeding risk. Additional requirements
that may prevent treatment include vascular dis-
orders and arterial hypertension, as well as severe
autoimmune disorders and prior transplantation.29

Data from the phase III HIMALAYA trial showed
that a single priming dose of tremelimumab added
to durvalumab provided a statistically significant
survival benefit vs. sorafenib and durvalumab as
monotherapy is not inferior to sorafenib in first-
line.82 Hence, availability of all the study data will
likely impact on clinical decision-making in this
setting. On November 20, the report of the COSMIC
132 trial testing the combination of cabozantinib
and atezolizumab showed a significant benefit in
progression-free survival (hazard ratio 0.63), but
while waiting for the final survival analysis, the
interim data do not show a significant survival
benefit compared to sorafenib.83

The treatment landscape following disease
progression or toxicity (leading to treatment
interruption) has gained complexity.29 Prior to
2020, sorafenib was the only effective first-line
option for which evidence-based sequential treat-
ment could be proposed.84–87 Patients transition-
ing to the second-line setting benefit from
regorafenib if they are tolerant to sorafenib,84 from
cabozantinib irrespective of tolerance to sor-
afenib,85 or ramucirumab if AFP level is >400 ng/dl
and irrespective of tolerance to sorafenib.87 Cabo-
zantinib is also effective as a third-line treatment.85
Journal o
A Western trial comparing pembrolizumab vs.
placebo in second-line did not meet its primary
overall survival endpoint,88 but an Asian trial in a
similar population reported a significant sur-
vival improvement.89

End-stage (BCLC-D)
Patients with major cancer-related symptoms (PS
>2) and/or impaired liver function without the
option of LT due to HCC burden or non–HCC–
related factors present poor short-term survival
and belong to the BCLC stage D.1 Development of
HCC in patients with advanced liver disease who
would otherwise be considered for LT may
mandate their enlistment if tumour burden does
not exceed the established criteria. Accordingly,
owing to chronic liver disease, treatment of HCC
will not change expected survival and would be of
no benefit. In such instances, symptomatic man-
agement and coordination of palliative care
are mandatory.

According to the BCLC proposal, the expected
median survival of patients with HCC should be
more than 5 years, 2.5 years, 2 years and 3 months
for BCLC 0/A, B, C and D, respectively.

Clinical decision-making
The 2022 BCLC strategy incorporates an expert
clinical decision-making component (Fig. 1). It
highlights the different concepts and parameters
that physicians and multidisciplinary tumour
boards should integrate into a personalised HCC
treatment approach.

BCLC-0 patients
Decisions in BCLC-0 may be modulated by several
factors that preclude a certain treatment and
justify a different recommendation from that pro-
posed in the patient characterisation block of Fig. 1.

Ablation through radiofrequency (RF) or mi-
crowave (MW) is the preferred technique,90,91

while percutaneous ethanol injection is still
applied in selected patients when there are tech-
nical or safety concerns. If ablation (percutaneous
or laparoscopic if needed) is not feasible for any
reason (location, availability etc.),57 the patient
may be considered for surgical resection with the
feasibility and safety assessment detailed in the
BCLC-A section. When this option is not feasible,
TACE is the preferred option.92 Transarterial radi-
oembolisation (TARE) is equally effective.93 Ste-
reotactic body radiation bears antitumoral activity
but further prospective studies are needed to
define its role.94,95 However, while safety and effi-
cacy data are well established for RF and MW, TARE
could be considered in patients with single nodules
<−8 cm. This new BCLC recommendation is based on
the results of the Legacy study,93 which included
patients with singles nodules less than 8 cm, Child-
Pugh A and Eastern Cooperative Oncology Group-
PS 0/1. It is important to emphasise that the
f Hepatology 2022 vol. 76 j 681–693 685



Key point

The treatment of BCLC-B
patients has to be tailored
according to tumour
burden and effective
downstaging may allow for
liver transplantation.

Key point

Evaluation and manage-
ment of patients with liver
cancer has to integrate
baseline patient profiles
and evolutionary events.
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median tumour size of the patients included in that
study was 2.6 cm (range 0.9-8.1). If the patient is
not a candidate for locoregional treatment, the
option of systemic treatment should be considered,
but always aligned with the inclusion and exclu-
sion criteria for the available agents with proven
survival benefit.

BCLC-A patients
Resection and RF ablation offer the same survival
benefit for HCC <−2 cm.38,39 Ablation beyond this
size is less effective and the lower rate of complete
responses and higher rate of local recurrences
means that resection should be favoured in such
cases. MW achieves more extensive tumour ne-
crosis than RF and is potentially the best option for
those patients with HCC <−4 cm.96–98 Larger tu-
mours may still benefit from resection as size alone
should not be considered a limiting factor for sur-
gical resection, as long as imaging has not identi-
fied vascular invasion and the remnant liver
volume permits adequate postoperative liver
function.99,100 Radiation lobectomy by TARE may
increase remnant liver volume and could be
considered in some patients.101 Major hepatectomy
carries excessive risk in patients with cirrhosis and
specific tumour locations may also prevent resec-
tion, leading to the consideration of LT.48 In such
instances, size may be a limiting factor for LT ac-
cording to the expanded criteria in place. Finally,
large tumours are frequently associated with
cancer-related symptoms (e.g. pain) and this por-
tends poor outcomes after resection.

Upon enlisting patients for LT and if the ex-
pected waiting time exceeds 6 months, it is rec-
ommended to consider treatment to prevent
tumour progression that could rule out LT. Abla-
tion, chemoembolisation and TARE are the most
widely used options for this purpose.

Laparoscopic/robotic resection allows for
adequate margins and is less invasive, with fewer
postoperative complications and a potentially non-
significant impact on liver function even in patients
with CSPH.59–63,102 These encouraging results may
indicate resection in patients who would initially
be selected for ablation, but in whom the periph-
eral tumour location may contraindicate such an
approach because of the risk of tract seeding (if
punctured without a protective rim of non-
tumoural liver) or neighbouring organ damage.60

While an acceptable increased CSPH value has not
been defined, it is worth considering that post-
operative mortality increases and 1-year survival
decreases in parallel with portal hypertension even
if the surgery does not involve the liver.103

As proposed for BCLC stage 0, if a patient is not a
candidate for any of the mentioned approaches the
concept of TSM should be applied and treatment
with TACE should be considered, as well as TARE in
Journal of Hepatology 2022 vol. 76 j 6
patients who meet the Legacy inclusion criteria.93

This is a retrospective cohort study in which me-
dian tumour size was <3 cm and thus, validation by
other groups is eagerly awaited. If TARE is also not
feasible, systemic therapy should be considered.

The 2022 version of the BCLC staging system
does not recommend resection for multinodular
HCC within Milan criteria. Cohort studies of
resection report encouraging survival results,104

but prospective data are needed to establish the
effectiveness of such an approach compared to
locoregional approaches. Thus, TACE is the
preferred option if the first treatment option is not
feasible. However, large tumours exceeding
8–10 cm are reported to be associated with worse
outcomes after TACE,70,105 this potentially being
related to the potential impairment of portal
venous flow due to invasion or compression,
rather than to the impact of major tumour ne-
crosis. Furthermore, patients with large tumours
are rarely free from symptoms. If these are present
the patients should be classified as BCLC-C.
Indeed, survival of symptomatic patients (PS 1)
after TACE is significantly lower than that of
asymptomatic patients.106

BCLC-B patients
For patients to be candidates for TACE, liver func-
tion has to be well preserved. Increased bilirubin
beyond 2 mg or slight fluid retention requiring
diuretic treatment are associated with an increased
risk of adverse events and suboptimal survival after
TACE.70 It is not possible to define strict evidence-
based criteria to recommend TSM (favouring sys-
temic treatment), so expert assessment is key to
secure optimal care. Ongoing trials comparing
TACE vs. systemic therapy for BCLC-B patients have
detailed inclusion and exclusion criteria and may
produce very useful information that will guide
clinical practice.

TACE might be performed using chemotherapy
emulsified in lipiodol followed by gelfoam or any
other material injection (conventional TACE) or
using drug-eluting microspheres (DEB-TACE).105

The first is associated with a peak of chemo-
therapy in the systemic circulation that may in-
crease toxicity and lead to higher post-procedural
pain, while DEB-TACE has a favourable pharmaco-
kinetic profile.107 Response rates and survival are
not different between the techniques.106,108 Thus,
each team has to define its preference. Available
clinical trials comparing bland embolisation to
TACE are not informative as the population
included does not match the profile of patients for
whom TACE would be recommended.109,110 Meta-
analytic assessment is hampered by excessive
heterogeneity between trials.111

Systemic treatment is the recommended option
for those BCLC-B patients who are not candidates
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BCLCp-C1

Growth ≥20% of existing nodules
or

new intra-hepatic lesion

Child-Pugh A, PS 0-1
Radiologic progression* after first line treatment due to:

New extra-hepatic lesion
and/or

new vascular invasion

BCLCp-B

BCLC B at baseline

*RECIST criteria v1.1

BCLC C at baseline

BCLCp-C2

Fig. 2. BCLC stratification upon radiological progression. This "BCLC upon progression"
(BCLCp) proposal classifies as BCLCp-B those patients who present radiological progression due
to growth of existing nodules (>−20%) or new intrahepatic sites but are still within BCLC-B
because of the absence of vascular invasion or extrahepatic spread or cancer-related symp-
toms (PS 0). Those patients who present radiological progression and evolve to BCLC-C or
progress within BCLC-C are divided at the time of progression into: BCLCp-C1: those patients
who present radiological progression due to growth of existing nodules (>−20%) or new intra-
hepatic sites, and BCLCp C2: those patients who present progression due to new extrahepatic
lesion and/or vascular invasion. BCLC, Barcelona Clinic Liver Cancer; PS, performance status.
for TACE for any reason.78–81,84,85,87 If not candi-
dates for systemic treatment, entry into clinical
trials should be considered.

Although the Milan criteria are still largely
applied to select patients with HCC for LT, an
increasing number of studies have shown that
acceptable post-LT survival may be obtained in a
selected group of patients at BCLC stage B beyond
Milan criteria. Several selection criteria that sought
to expand the Milan criteria have been proposed
and revised elsewhere.72 Consensus on expanded
criteria for LT in HCC has not been reached. How-
ever, composite criteria that consider surrogates of
tumour biology (AFP being the most frequently
explored) and response to neoadjuvant treatments,
are likely to replace conventional morphological
criteria for defining transplant feasibility. Several
AFP cut-offs have been used to exclude LT,45,46,76,112

with values beyond 1,000 ng/ml widely accepted as
a contraindication for LT.45,46,112 Patients with an
AFP >1,000 ng/ml who experienced biochemical
response (at least a decrease to less than 500 ng/
ml) to locoregional therapies have post-LT out-
comes comparable to those reported for patients
within Milan criteria.77 Downstaging has emerged
as a reliable tool for selecting patients for LT. The
goal of downstaging is to reduce tumour burden in
order for residual viable tumours to fall within
acceptable LT criteria, with Milan criteria being the
commonest endpoint of downstaging.113,114 The
upper limit of where a downstaging approach is
considered varies across LT regions. This also af-
fects the specific imaging criteria used to define
baseline and post-treatment staging and evalua-
tion of response. Further studies are needed to
validate such an approach and to establish how
best to apply a downstaging protocol. It is impor-
tant to note that the need to carefully establish the
patient profile that defines a good transplant
candidate is due to the shortage of donors. It im-
plies a demand to use the available donors to
provide the best outcome for the community and
not solely the individual. Live donation may
circumvent this challenge, although whether to use
the same criteria as for cadaveric donors or to
accept a moderate expansion or a downstaging
success is still controversial.72 Again, survival may
be competitive but the balance between donor risk
and patient benefit is not homogeneously
perceived in different cultural settings.

BCLC-C patients
Atezo-Bev provides survival benefit over sorafenib
with some patients exhibiting prolonged complete
responses. Real-life data will reveal the proportion
of patients excluded from the IMbrave150 clinical
trial due to comorbidities or associated bleeding
Journal o
risk due to portal hypertension. The combination of
tremelimumab and durvalumab has been reported
to be superior to sorafenib, adding another first-
line treatment option.82 A significant proportion
of patients with advanced HCC may not be appro-
priate candidates for either Atezo-Bev or trem-
elimumab and durvalumab or durvalumab as
monotheraphy; TKIs (sorafenib or lenvatinib) could
still be considered in cases where the previous
options are contraindicated.29 In this regard, se-
lection of the appropriate option relies on the
careful analysis of the clinical, radiological and
biochemical profile of the patient, so that they fit
into the target population enrolled in the trials
where safety and efficacy was demonstrated. Pro-
spective studies of data in real life may broaden the
treatment indication, but in its absence, the
recommendation is to retain the clinical and
biochemical profile defined in registration trials.29

Furthermore, real-world data may be informative
but will never replace the strength of randomised
trials as evidence of a survival benefit.115 Safety in
specific populations may be established but sur-
vival benefit in the absence of randomised trials
will remain speculative.

Even though Atezo-Bev is the preferred first-
line option,78 the results of the study on
tremelimumab-durvalumab will impact on the
f Hepatology 2022 vol. 76 j 681–693 687



Key point

Tumour progression and/or
treatment-related adverse
events may lead to treat-
ment recommendations
that would usually be for a
more advanced stage even
if BCLC stage has not
changed (treatment stage
migration).
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choice of first-line treatment. If these options are
not feasible for any reason, consideration has to
be given to the fact that both lenvatinib and
single agent durvalumab are non-inferior to sor-
afenib,81,82 but recalling that there is a major
need to assess if the available second-line alter-
natives retain their effectiveness in patients
initially receiving either of these options. Further,
it needs to be evaluated if sorafenib, lenvatinib or
durvalumab should be considered as “de facto”
second-line options or if their effectiveness could
be modified after Atezo-Bev or tremelimumab-
durvalumab.29,115 No robust information is avail-
able, thus preventing evidence-based recom-
mendations. Several trials that may clarify some
of the current unknowns are ongoing and, they
may or may not increase the first-line alterna-
tives and/or change the sequential treatment
schedule currently in place.29 In that sense, as the
efficacy of new strategies increases in terms of
response and reduction of tumour burden, the
registered downstaging may allow some patients
to benefit from potentially curative options that
were initially discarded because of excessive
tumour load.116

TARE has also been suggested to be as effective
as sorafenib in patients with liver-only involve-
ment.117–119 However, prospective phase III trials
comparing it with sorafenib or combining it with
sorafenib vs. sorafenib alone have failed to
demonstrate its superiority and were not designed
to prove non-inferiority.120–122 Therefore, no
evidence-based recommendation can be made
until positive trials are available.

Evolutionary events and clinical decision-
making process
BCLC staging upon progression after
initial diagnosis
It is conventional in oncology to consider tumour
progression as a dismal event that is taken as a
reflection of treatment failure and the need to
transition to another line of therapy.115 However,
it is well established that patients treated with
surgical resection, ablation or TACE may present
progression at new intrahepatic sites after suc-
cessful treatment of the first tumour nodule. In
some instances, treatment may be repeated, and
the tumour again brought under control with
potential complete response.6 Indeed, progres-
sion may have different patterns with sharply
different meaning in terms of prognosis and po-
tential treatment.123 This concept was raised
years ago for patients treated by TACE.33 Treat-
ment may be successful, but new tumour sites
may appear during follow-up. These may be
amenable to new TACE if just intrahepatic and if
the patient profile has not changed in terms of
Journal of Hepatology 2022 vol. 76 j 6
liver function and physical status.32 Contrarily, if
progression is due to portal vein invasion or
extrahepatic spread or cancer-related symptoms,
or if liver function is significantly impaired, new
TACE sessions are not recommended. In such in-
stances, the patient is registered as presenting
untreatable progression and systemic therapy
may be considered.6,33 This specific progression
scenario implies a different prognosis and a
different treatment recommendation and hence,
offers more clinical insight than the commonly
used term “progression”. The heterogeneity of
both progression patterns and individual patient
profiles at progression mandate multidisciplinary
team discussions to identify the best treatment
option for a given patient.

The same need to stratify the pattern of pro-
gression has emerged in patients undergoing sys-
temic therapy. Prospective studies have
demonstrated that prognosis after progression due
to increased growth of known tumour sites or new
intrahepatic sites is significantly better than pro-
gression due to new extrahepatic involvement or
vascular invasion.123 This primed the proposal of a
BCLC prognostic model upon progression that is
depicted in Fig. 2.6 As shown, patients may start
systemic therapy either in BCLC stage B or C. Those
initially at stage B may progress but remain within
the definitions of stage B, being classified as BCLCp-
B. Those initially at BCLC stage C may show growth
of existing lesions or new intrahepatic sites and be
classified as BCLCp-C1 or develop new vascular
invasion or extrahepatic spread and then be
registered as BCLCp-C2.6

The prognostic stratification offered by the
classification of patients according to their
pattern of progression has been repeatedly vali-
dated.124–127 While pattern of progression is not a
predictor of treatment benefit, it has become a
relevant parameter to inform patients and to
design and analyse clinical trials where a sound
survival assumption is key to establish the po-
tential impact of new agents on
life expectancy.115

In summary, herein, we have updated the BCLC
strategy for prognosis and treatment. This update
has incorporated several advances in the clinical
management of HCC and clearly delineated the 3
key steps for patients diagnosed with this cancer.
Initial staging serves to stratify patients according
to their evolutionary status and is linked to the first
treatment recommendation. This should be based
on the amalgamation of all the different patient
characteristics that are key to choosing the option
that is expected to provide the best survival.
While the initial recommendations are based on
robust scientific evidence, the “clinical decision-
making” section highlights the complexity of
management at the individual level and the need
81–693



to personalise decisions at the tumour board level,
incorporating the concepts of TSM and untreat-
able progression. However, no algorithm should
be expected to provide exhaustive guidance for
each patient. A multiparametric evaluation should
be in place for every patient and this should be
integrated into multidisciplinary tumour boards
where all partners involved in care are actively
involved. For an effective output from such
boards, it is key to have a clearly established initial
approach from where to reach individual de-
cisions. The updated BCLC model and its regular
update serves this purpose.
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