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Abstract

Hepatocellular carcinoma (HCC) is the third most common cause of cancer‐related
death and occurs mainly in the context of chronic liver disease at cirrhosis stage.

The Barcelona Clinic Liver Cancer classification, first established in 1999, is the

most commonly used staging system for HCC in Western countries that link tumor

burden, liver function and performance status with prognosis and therapeutic

management. Since the first publication of this classification, it has been imple-

mented in several clinical guidelines and recent major therapeutic advances in the

management of HCC have modified the therapeutic landscape of HCC. Accord-

ingly, an updated version was recently published in 2022, incorporating an expert

clinical decision‐making component and the concept of treatment stage migration.

This update also introduces the positive results of recent randomized clinical trials,

and introduces atezolizumab/bevacizumab (A/B) as a first‐line combination

regimen for patients with advanced HCC. Finally, the complexity of the manage-

ment of patients with HCC highlights the need for a multidisciplinary approach

including input from hepatology, surgery, radiology, medical oncology, and radia-

tion oncology.

K E YWORD S

ablation, BCLC, down staging, hepatocellular carcinoma, immunotherapy, liver transplantation,

surgery, systemic treatment, TACE

This is an open access article under the terms of the Creative Commons Attribution‐NonCommercial‐NoDerivs License, which permits use and distribution in any

medium, provided the original work is properly cited, the use is non‐commercial and no modifications or adaptations are made.

© 2022 The Authors. United European Gastroenterology Journal published by Wiley Periodicals LLC. on behalf of United European Gastroenterology.

United European Gastroenterol J. 2022;10:767–776. wileyonlinelibrary.com/journal/ueg2 - 767

https://doi.org/10.1002/ueg2.12286
https://orcid.org/0000-0002-4875-9353
mailto:naultjc@gmail.com
https://orcid.org/0000-0002-4875-9353
https://onlinelibrary.wiley.com/journal/20506414


BRIEF CLINICAL CASE

A 41‐year‐old male, with performance status (PS) 1, was diag-

nosed with hepatocellular carcinoma and tumor portal vein

thrombosis developed on Child‐Pugh A hepatitis B‐related
cirrhosis, and upper endoscopy identified large esophageal vari-

ces without past history of bleeding. First‐line systemic treatment

with atezolizumab and bevacizumab was discussed. Considering

the increased bleeding risk associated with bevacizumab, should

atezolizumab be administered in monotherapy? Are other vascular

endothelial growth factor (VEGF) inhibitors such as tyrosine kinase

inhibitors (TKI) indicated, in monotherapy or in combination with

immunotherapy?

INTRODUCTION

Hepatocellular carcinoma (HCC) is the third most common cause

of cancer‐related death worldwide with an increasing incidence.1,2

Tumor staging is key for treatment and prognosis, as well as the

assessment of liver cirrhosis in term of liver function and pres-

ence of portal hypertension. The Barcelona Clinic Liver Cancer

(BCLC) staging system links tumor features, underlying liver dis-

ease, and progression free survival (PS) with prognosis and

treatment guidelines for HCC(3). In 2022, the BCLC group

updated their treatment algorithm, incorporating an expert clinical

decision‐making component and the concept of treatment stage

migration (TSM), a situation wherein the treatment modality

normally recommended for a more advanced stage is chosen

(Figure 1). Non‐liver related patient characteristics (age, comor-

bidities, availability) as well as tumor features such as localization

may prompt TSM. This update highlights the different parameters

that physicians and multidisciplinary tumor boards should inte-

grate into a personalized HCC treatment approach.

EARLY‐STAGE HEPATOCELLULAR CARCINOMA
(BARCELONA CLINIC LIVER CANCER 0/A)

Very early stage (0) HCC is defined as a solitary HCC ≤2 cm without

vascular invasion or extrahepatic spread and early stage (A) as a

solitary HCC irrespective of size or as a multifocal HCC up to 3

nodules (none of them >3 cm) without macrovascular invasion or

extrahepatic spread, in patients with preserved liver function and
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eastern cooperative oncology group PS 0–1. Recently, the ALBI

(albumin‐bilirubin) score has been developed as an HCC‐specific
improvement of the Child‐Pugh score to reflect the severity and

hence the prognosis of cirrhosis.3,4 Indeed, the limitations of the

Child‐Pugh scoring system include the subjectivity of assessment of

ascites and encephalopathy, the interdependence of the five pa-

rameters, the absence of some important prognostic parameters such

as renal function, and the lack of specificity for different disease

etiologies.

Barcelona Clinic Liver Cancer 2022 update
recommendation

Treatment of patients with BCLC stages 0 and A HCC incorporates 3

strategies: tumor resection (in the absence of clinically significant

portal hypertension (CSPH)), local percutaneous ablation such as

radiofrequency ablation (RFA), and liver transplantation (LT).5,6

In BCLC‐0, ablation is the preferred option, with RFA remaining

the most widely used technique, based on clinical trials showing it

superiority compared to percutaneous ethanol injection.7 However,

studies suggested that microwave ablation could achieve the same

outcomes than RFA.8 Nevertheless, if ablation is not feasible for any

reason, resection should be considered first, and then trans arterial

chemoembolization (TACE) when surgical resection is not feasible, in

line with the concept of TSM.

In BCLC‐A, resection and RFA gives the same survival benefit for

two or 3 tumors less than 2 cm. Resection is favored for single tu-

mors >2 cm because of higher recurrence rate after monopolar RFA

although several studies suggested than multibipolar RFA could

achieve a better local control in the context of HCC between 2 and

5 cm.9,10 In non‐LT candidates' patients, presenting multifocal HCC,

the 2022 BCLC update does not recommend resection but rather

ablation for tumors ≤3 cm, and TACE for those >3 cm. Transarterial

radioembolisation (TARE) can be considered for patients who meets

LEGACY study inclusion criteria (solitary HCC ≤8 cm, child‐Pugh A

cirrhosis, >PS 0–1).11 Of note most of tumors included in the LEG-

ACY study had a size of less than 3 cm with a median tumor size of

2.7 cm and almost all tumors were <5 cm. For LT candidates with

>6 months waiting time, percutaneous ablation, selective TACE or

TARE can be used as bridging therapy. Moreover, TACE is used

in some centers to treat patients with HCC and a limited tumor

portal vein thrombosis. However, this practice remains outside clin-

ical guidelines and the role of TACE in these patients should be

compared to TARE and systemic treatments in term of efficacy

and cost.

Additional prospective studies are warranted to define when

surgical resection or ablation should be given priority over TACE for

patients with up to 3 nodules. These data may provide very

competitive survival figures in early‐stage patients with preserved

liver function and PS 0–1.

Patients with BCLC 0/A HCC who present with severe liver

failure may be considered for LT if they are eligible.12,13 If they are

ineligible due to extrahepatic contra‐indication to LT, patients should

be classified as BCLC stage D because of their poor prognosis and

should receive best supportive care (BSC).

Ablation versus resection versus Liver
transplantation?

The treatment approach for BCLC‐A patients varies according to

tumor size, tumor number, assessment of liver function and presence

of portal hypertension. Ablation or resection are the main treatment

options; and the choice depends on age; tumor location; comorbid-

ities; and absence of CSPH, defined as hepatic venous pressure

gradient <10 mmHg. Liver transplantation had the advantage of

treating both cancer and liver disease and remains the option of

choice when tumor burden is limited (Milan criteria) and microvas-

cular invasion unlikely (e.g. using the alpha‐fetoprotein [AFP]

score).12,13 However, the organ shortage limits the access to trans-

plantation and consequently a strategy of resection or ablation first

follow by salvage transplantation at tumor recurrence have been

proposed.14,15 For small cancers (multiples tumors <2 cm), resection

and thermal ablation showed similar results in terms of survival,

while resection was associated with a lower rate of local progression,

at the cost of greater morbidity.9,16,17 For very early HCC and in the

presence of two or three nodules ⩽3 cm, Cuchetti et al. showed that

RFA is more cost‐effective than resection; for single larger early

stage HCCs, surgical resection remains the best strategy compared

to monopolar RFA because of better survival rates at an acceptable

increase in cost.16 Response rates to ablation are excellent, with 5‐
year overall survival (OS) of up to 68%.18 Moreover, novel methods

such as percutaneous irreversible electroporation or multibipolar

percutaneous no‐touch RFA have shown promising results, yet they

remain to be assessed in prospective trials.19–21 Overall, there is no

clear data‐driven approach, with no well‐designed RCTs in early HCC

comparing resection to ablation in candidates for either therapy. A

multicenter randomized controlled trial (RCT) evaluated the efficacy

of surgery versus RFA for small hepatocellular carcinoma and

showed that surgery and RFA were both safe therapeutic approaches

and provided equally 3‐year recurrence free‐survival for early‐stage
HCC <3 cm (49.8% vs. 47.7% respectively, p = 0.793).

Laparoscopic surgery

Improvement of surgical technique, patient selection and periopera-

tive care have significantly reduced surgical mortality to 1%–3% in

expert centers. Patients with CSPH are at high‐risk of developing

serious complications if undergoing surgical rection, and thus should

be considered for LT which showed improved medium‐ and long‐
term survival.22,23

Laparoscopic liver resection has gained widespread popularity

and is now an accepted treatment of HCC, associated with better

short‐term outcomes and similar oncological survival compared to
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the standard open approach.24–27 In a retrospective study, Yoon

et al., showed no significant difference between pure laparoscopy

right hepatectomy and open right hepatectomy regarding compli-

cations, 2‐year disease‐free survival rate and 2‐year OS rate.25 The

mean comprehensive complication index, which accounts for the

severity of complications, was significantly lower in the pure lapa-

roscopy right hepatectomy group. More recently, Troisi et al., per-

formed a multicenter propensity score‐matched study in order to

compare advantages of laparoscopic over open liver resection in the

treatment of HCC with Child– Pugh grade B cirrhosis.28 Laparo-

scopic liver resection for HCC in selected patients with Child–Pugh

B cirrhosis was associated with reduced blood loss and overall

morbidity, and a lesser likelihood of postoperative liver decom-

pensation, leading to shorter hospital stay, maintaining safe onco-

logical outcomes. Patients without preoperative portal hypertension

and with an early Child–Pugh B7 cirrhosis were the best candidates

to exploit the benefits of minimally invasive surgery in this study.

However, percutaneous RFA remains a challenger in this population

of patients with mild liver failure. As minimally invasive approaches

have shown promising results in terms of reduced surgical stress

and postoperative decompensation, laparoscopy appears to be

reasonable option for patients with more comorbidities and higher

operative risk. On the other hand, laparoscopic cases were techni-

cally easier, with fewer and smaller lesions, distant from major

vessels, and more frequently requiring partial resection in antero-

lateral segments. Technical issues are part of the selection algorithm

and should be considered in the setting of liver cirrhosis. Patient

characteristics and surgical factors represent the mainstay in

appropriate selection. Therefore, laparoscopic resection could be

considered if HCC is in the appropriate location and in the case of

mild CSPH although no cut‐off can be currently recommended.24,26

A minimally invasive approach is of uttermost importance it this

setting as it minimizes surgical stress and enhances patient

recovery.

Role of trans‐arterial radioembolization

In clinical practice, TARE has been proposed in the different stages of

the BCLC classification although randomized trials were all negative

in advanced stages, and only non‐randomized studies were con-

ducted for early stages. Nevertheless, TARE has been used as a

bridge to resection, treating the tumor while simultaneously inducing

contralateral hypertrophy, thereby increasing the future remnant

liver by 26%–47% over 44 days‐9 months.29,30

Many retrospective, multicenter studies have demonstrated the

feasibility and safety of radioembolization in HCC.31–34 These find-

ings were confirmed in prospective, non‐randomized studies, which

found TARE‐Y90 to be feasible and safe in patients, even with

macrovascular invasion. Although radioembolization was initially

reserved for advanced stages, recent data suggest that it could

compare favorably with chemoembolization in intermediate stages,

especially since its tolerance is better.34 Illustratively, Salem et al. and

Kulik et al. found no difference in OS between radio‐ and chemo-

embolization in BCLC A/B patients.31,35 In the future, improving the

outcomes of TARE could rely on recent technological advances such

as personalized dosimetry. A recent randomized phase two trial

showed that personalized, compared to standard dosimetry, signifi-

cantly improved the objective response rate in patients with locally

advanced HCC.36

Nevertheless, the level of evidence remains insufficient to validate

TARE as a first‐line treatment at this stage. In the 2022 BCLC update,

TARE could be considered for early‐stage HCC (i.e., BCLC 0/A), but

only for patients with a solitary tumor measuring less than 8 cm who

could not be treated with usual curative treatments. Consequently,

TARE has a limited role in current guidelines, contrasting with its more

widespread use in clinical practice.

INTERMEDIATE STAGE HEPATOCELLULAR
CARCINOMA (BARCELONA CLINIC LIVER
CANCER B)

The BCLC B stage comprises a heterogeneous group of patients with

preserved liver function Child–Pugh class A or class B liver function

and large and/or multifocal HCC (defined as more than three tumors

regardless of size, two to three tumors >3 cm in maximal diameter, or

one single unresectable tumor >5 cm), and without cancer‐related
symptoms, macrovascular invasion, or extrahepatic spread.37,38

A highly heterogeneous group

Barcelona Clinic Liver Cancer B stage poses challenges for thera-

peutic management, different according to the tumor burden within

this stage as there is considerable variation in the clinical benefit

patients from TACE. In 2012, a panel of experts proposed a classi-

fication with 4 subgroups B1 to B4 according to the following criteria:

Child‐Pugh score, beyond Milan and within up‐to‐7, PS, presence of

portal venous thrombosis.39 Patients classified as B1 (Child‐Pugh 5‐7,
normal PS and up‐to‐7 tumor burden) had a median OS of 41 months.

Meeting the up‐to‐7 criterion indicates that these patients are also to

be considered for transplantation, either according to extended

criteria or downstaging strategies. In this context, the 2022 BCLC

version considered this heterogeneity and stratifies the BCLC‐B into

three groups of patients according to tumor burden and liver

function.

The first subgroup corresponds to potential candidates for LT if

they meet the ‘Extended Liver Transplant criteria’ (usually based on

size and/or AFP) endorsed by each institution/country.12,13,40 The

second subgroup is composed by patient ineligible for LT but with

well‐defined nodules, preserved portal flow and allowing selective

access to feeding tumor arteries. Those patients are candidates for

TACE. Finally, the third subgroup includes patients with diffuse,

infiltrative, extensive bilobar liver disease. As those patients do not

benefit from TACE, systemic treatment is usually recommended.
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Trans arterial chemoembolization

The place of TACE has been further strengthened by several RCTs,

which demonstrated improved OS compared to BSC for patients in

intermediate‐stage HCC (BCLC B).41,42 The 2003 meta‐analysis by

Llovet et al. provided the groundwork to establish TACE as the

standard of care for unresectable HCC.43 TACE type (conventional or

using drug‐eluting beads) is left to local practice because no RCT has

shown an advantages in meaningful clinical endpoints.44 A recent

monocentric phase II RCT comparing TARE with TACE in patients

with unresectable HCC showed median time to overall tumor pro-

gression was 17.1 versus 9.5 months ([Hazard ratio (HR)], 0.36; 95%

CI: 0.18, 0.70; p = 0.002) in the TARE and TACE arm respectively.45

Median OS was 30.2 months after TARE versus 15.6 months after

TACE ([HR], 0.48; 95% CI: 0.28, 0.82; p = 0.006).45

Extended Liver Transplant criteria and downstaging

The Milan criteria are still largely implemented worldwide to select

patients with HCC for LT. Hence, for a subgroup of patients at BCLC

stage B, downstaging is attempted to bring tumors within Milan

criteria by using liver directed therapy.

The benefits of downstaging include decreasing tumor burden

and allowing time to identify those with less aggressive biology. Parikh

et al. reported in a meta‐analysis of downstaging HCC a success rate

of downstaging HCC to within Milan criteria of over 40%, and a post‐
LT recurrence rate of 16%.46 A prospective non‐randomized down-

staging study in LT candidates reported non‐significant difference in

5‐years post‐LT OS between those down staged and T2 patients (AFP

level ≤1000 ng/ml and either of the following: one lesion ≥2 cm and

≤5 cm in size, 2 or 3 lesions each ≥1 cm and ≤3 cm in size) at listing:

90.8% versus 88%, respectively, with acceptable HCC recurrence of

7.5% among the down staged cohort.47 Mehta et al. confirmed these

results in an observational study with excellent outcomes of LT

following downstaging and found that patients with Child‐Pugh class

B or C and AFP >1000 ng/ml are unlikely to benefit from down-

staging.48 Moreover, Mazzafero et al. showed in a RCT that after

effective and sustained downstaging of eligible HCCs beyond the

Milan criteria, LT improved tumor event‐free survival and OS

compared with non‐transplantation therapies.40 To extend LT criteria,

a recent push was made to incorporate markers of tumor biology such

serum AFP and response to neoadjuvant treatments into selection

criteria, rather than simply focusing on tumor size and number for

defining LT feasibility.13,49 The cut‐off of AFP is discussed, but it ap-

pears consensual that an AFP >1000 ng/ml contraindicates LT. Finally,

post downstaging tumor response could contribute to the expansion

of HCC transplantation criteria.40

Compared to the 2018 version, LT can be recommended in a

subgroup of BCLC B patients, in case of successful downstaging by

locoregional treatments.

The most reported common downstaging modality is TACE. Yet,

external‐beam radiation as a bridge to LT in a single‐center study

showed no significant difference in drop‐out rate, OS from listing, or

LT compared to RFA or TACE.50 More studies are needed to deter-

mine the best approach and protocol of down staging.

A place for systemic treatment?

Systemic treatment is the recommended option for those BCLC B

patients who are not candidates for TACE for any reason, for BCLC B

patients with diffuse, infiltrative, extensive bilobar liver disease and

for BCLC B patients who progressed after TACE. The increased

effectiveness of current systemic treatments leads us to consider their

use earlier, for some HCCs at stage B of the BCLC classification which

traditionally fall under a locoregional treatment such as TACE. Some

studies suggest that the effectiveness of systemic HCC treatments is

significantly increased if there are given at an earlier stage of the

disease.51 The preservation of liver function is key in the management

of HCC; thus, it is necessary to consider the liver toxicity of the ate-

zolizumab/bevacizumab (A/B) combination or of TKI. However, this

potential toxicity is less important than repeated TACE.51 Compared

to the 2018 version, the 2022 BCLC version identified a subgroup of

BCLC B patients (diffuse, extensive bilobar liver disease) who do not

benefit fromTACE, forwhoma systemic treatment is recommended as

the first therapy. However, categorization of patients in this third

subgroup remains subjective since no clear definition of this subgroup

in term of tumor burden is provided. The results of an ongoing RCT

comparing TACE versus systemic therapy for BCLCBpatientswill help

defining the future standard of care in these patients (NCT04803994).

ADVANCED STAGE HEPATOCELLULAR
CARCINOMA (BARCELONA CLINIC LIVER
CANCER C)

With recent advances in systemic therapies, redefining the manage-

ment of unresectable disease may further improve HCC patient

outcomes. The existence of portal or supra‐hepatic macroscopic

vascular invasion and/or extra‐hepatic metastatic disease (BCLC C)

constitute consensus indications for systemic treatment. Moreover,

patients who progressed after TACE are also candidate for systemic

treatments. Positive phase III randomized controlled trials in first and

second line in advanced HCC are reported in Table 1.

A new gold standard in first line for advanced
Hepatocellular carcinom

For almost a decade, the treatment of advanced HCC was limited

to sorafenib,52,53 an anti‐angiogenic TKI, with a median OS at

10.7 months.52 Published in 2018, the REFLECT trial showed that

lenvatinib, another anti‐angiogenic TKI, was non inferior to sorafenib

in first line.54 The results of the randomized phase III Imbrave

study comparing the atezolizumab (programmed death 1
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inhibitor) + bevacizumab (anti‐VEGF) combination (A/B) to sorafenib

led to the modification of first‐line standard for all patients with HCC

eligible for systemic treatment.55,56 This new combination is superior

to sorafenib, indeed at the time of the primary analysis (29 August

2019), the HR for death with A/B as comparedwith sorafenib was 0.66

(95% confidence interval (CI), 0.52–0.85; p < 0.001).56 The median OS

was 19.2 months (95% CI 17.0–23.7) with A/B and 13.4 months (95%

CI 11.4–16.9) with sorafenib (p < 0.001). Upper gastrointestinal

bleeding occurred more frequently with the combination than with

Sorafenib (7% vs. 4.5%).55 Thus, this treatment may expose patients to

bleeding complications related to portal hypertension, or related to

anticoagulant therapy.57 This poses new challengeswith respect to the

choice of first‐line therapy, especially since the best method for

bleeding prevention and risk stratification (e.g. according to the grade

of varices or the presence of red signs) remain unknown.

The systemic therapeutic strategies of HCC are currently

focusing on combinations of different types of check‐points inhibitors

(CPI) (anti‐PD‐1/PD‐L1 + anti‐CTLA‐4) or CPI + antiangiogenics

(bevacizumab or validated anti‐angiogenic TKIs as monotherapy in

first or second line). The main phase III trials whose results should be

presented in the next years tested in first line: LEAP‐002 (pem-

brolizumab/lenvatinib),58 COSMIC‐312 (atezolizumab/cabozantinib),

and CHECK MATE 9DW (nivolumab/ipilimumab). Recently, the re-

sults of phase III HIMALAYA trial (durvalumab/tremelimumab)

showed that a combination of CPI including durvalumab (Imfinzi) and

the experimental drug tremelimumab, significantly improved OS

compared to sorafenib in patients with advanced, unresectable HCC

compared (16.4 vs. 13.8 months respectively, p = 0.0035).59 More-

over, these CPI alone or in combination are tested currently as an

adjuvant to curative treatments such as surgical resection or thermal

ablation in order to decrease tumor relapse. A major finding of the

Imbrave and Himalaya trials is that sorafenib in the control arm is

doing much better that in the original RCT (>13 versus 10.7 months

respectively) that could be explained by a better selection of the

patients in clinical trial, the better management of side effects of TKI

and the effect of the subsequent lines of systemic treatments after

progression under sorafenib.

Remarkably, the efficacy of these CPI combinations has allowed

a paradigm shift towards the management of advanced HCC as some

of these patients might be reconsidered for curative treatments such

as surgical resection, thermal ablation, or even LT. These novel ap-

proaches will need to be evaluated in future clinical trials.

Uncertainty in second line: Inclusion in randomized
controlled trials

In patients treated in second line after sorafenib (progression

or intolerance), four other antiangiogenic treatments significantly

prolonged OS, as compared with placebo in phase III trials including

regorafenib (multi‐target TKI), cabozantinib (VEGF receptor 1–3,

c‐met and AXL inhibitor), ramucirumab for patients with an AFP

>400 ng/dl (IgG1 monoclonal antibody directed against VEGF

receptor 2) and apatinib (VEGF receptor inhibitor).60–64 Recently, an

Asian trial comparing pembrolizumab plus BSC versus placebo plus

BSC as second‐line therapy after sorafenib in patients with

advanced HCC has shown that pembrolizumab plus BSC signifi-

cantly improved OS and PFS.65 Conversely, the most relevant

second‐line treatment after A/B is currently unknown. Currently,

clinical trials should be proposed in patients progressing after A/B,

whereas TKI could be used in patients who are not eligible or refuse

to participate.

CONCLUSION

For more than 20 years, the BCLC classification has been the stan-

dard for tumor classification and the therapeutic management of

patients with HCC. Barcelona Clinic Liver Cancer aims to categorize

patients into five stages with different prognoses and to allocate

treatment according to these stages based on the best possible

contemporary evidence. New features have been added compared to

the previous version with the introduction of radioembolization in

the algorithm, the extension of transplantation criteria outside the

Milan criteria, the downstaging strategy, the use of laparoscopy for

HCC resection, the division of BCLC stage B into 3 subgroups and the

introduction of A/B as first‐line treatment in advanced HCC.

Compared to the 2018 version, LT can be recommended in a sub-

group of BCLC B patients, in case of successful downstaging by TACE

or TARE. Moreover, the 2022 BCLC update incorporates an expert

clinical decision‐making component allowing personalized treatment

based on the characteristics of the patient and the tumor, but also on

local expertise and technical availability.

It is notable that the 2022 updated guidelines do not include

external beam radiotherapy (EBRT) as a treatment option in the

treatment algorithms for HCC. One non‐inferiority RCT reported

similar outcomes between proton beam therapy and RFA to treat

recurrent small HCC whereas two RCT suggested a potential benefit

of combination of TACE with EBRT and of surgery with EBRT for HCC

with macrovascular invasion.66 Moreover, in contrast to real‐life
practice, TARE is not recommended for BCLC C patients following

three negative phase III trials.67 In the absence of significant data, no

evidence‐based recommendation has been made regarding combina-

tion therapy options, in particular the combination of TARE with sys-

temic therapies. In addition, the TSM only goes from left‐to‐right in

this BCLC update, while in clinical practice some patients can benefit

from a right‐to‐left shift but this still remains controversial.

Finally, except for serum AFP for ramucirumab, no tumor bio-

markers have been linked with response to systemic treatments

underlying the need to have more translational research in this field.

Molecular driver targeted therapies are still an unmet need as main

genetic alterations observed in HCC are currently undruggable.

Additional efforts are warranted to obtain histological material in

RCT in order to perform robustly designed translational research to

identify new biomarkers of response and identify new therapeutic

targets after progression under systemic treatments.

SIDALI ET AL. - 773



CONFLICT OF INTEREST

Jean Charles Nault received research fundings from Bayer and Ipsen.

Eric Trépo received research support from Gilead and Abbvie.

Olivier Sutter has no COI.

Sabrina Sidali has no COI.

DATA AVAILABILITY STATEMENT

No data availability.

ORCID

Jean‐Charles Nault https://orcid.org/0000-0002-4875-9353

REFERENCES

1. Llovet JM, Zucman‐Rossi J, Pikarsky E, Sangro B, Schwartz M,

Sherman M, et al. Hepatocellular carcinoma. Nat Rev Dis Primer.

2016;2(1):16018. https://doi.org/10.1038/nrdp.2016.18

2. Kulik L, El‐Serag HB. Epidemiology and management of hepatocel-

lular carcinoma. Gastroenterology. 2019;156(2):477–91.e1. https://

doi.org/10.1053/j.gastro.2018.08.065

3. Johnson PJ, Pinato DJ, Kalyuzhnyy A, Toyoda H. Breaking the child‐
pugh dogma in hepatocellular carcinoma. J Clin Oncol. 2022;21:

JCO.21.02373.

4. Pinato DJ, Sharma R, Allara E, Yen C, Arizumi T, Kubota K, et al. The

ALBI grade provides objective hepatic reserve estimation across

each BCLC stage of hepatocellular carcinoma. J Hepatol. 2017;66(2):

338–46. https://doi.org/10.1016/j.jhep.2016.09.008

5. Reig M, Forner A, Rimola J, Ferrer‐Fàbrega J, Burrel M, Garcia‐
Criado Á, et al. BCLC strategy for prognosis prediction and treat-

ment recommendation: the 2022 update. J Hepatol. 2022;76(3):

681–93. https://doi.org/10.1016/j.jhep.2021.11.018

6. Galle PR, Forner A, Llovet JM, Mazzaferro V, Piscaglia F, Raoul JL,

et al. EASL clinical practice guidelines: management of hepatocel-

lular carcinoma. J Hepatol. 2018;69(1):182–236. https://doi.org/10.

1016/j.jhep.2018.03.019

7. Shiina S, Teratani T, Obi S, Sato S, Tateishi R, Fujishima T, et al. A

randomized controlled trial of radiofrequency ablation with ethanol

injection for small hepatocellular carcinoma. Gastroenterology.

2005;129(1):122–30. https://doi.org/10.1053/j.gastro.2005.04.009

8. Yu J, Yu X, Han Z, Cheng Z, Liu F, Zhai H, et al. Percutaneous cooled‐
probe microwave versus radiofrequency ablation in early‐stage he-

patocellular carcinoma: a phase III randomised controlled trial. Gut.

2017;66(6):1172–3. https://doi.org/10.1136/gutjnl‐2016‐312629
9. Huang J, Yan L, Cheng Z, Wu H, Du L, Wang J, et al. A randomized

trial comparing radiofrequency ablation and surgical resection for

HCC conforming to the Milan criteria. Ann Surg. 2010;252(6):

903–12. https://doi.org/10.1097/sla.0b013e3181efc656

10. Hocquelet A, Aubé C, Rode A, Cartier V, Sutter O, Manichon AF,

et al. Comparison of no‐touch multi‐bipolar vs. monopolar radio-

frequency ablation for small HCC. J Hepatol. 2017;66(1):67–74.

https://doi.org/10.1016/j.jhep.2016.07.010

11. Salem R, Johnson GE, Kim E, Riaz A, Bishay V, Boucher E, et al.

Yttrium‐90 radioembolization for the treatment of solitary, unre-

sectable HCC: the LEGACY study. Hepatology. 2021;74(5):2342–52.

https://doi.org/10.1002/hep.31819

12. Mazzaferro V, Regalia E, Doci R, Andreola S, Pulvirenti A, Bozzetti F,

et al. Liver transplantation for the treatment of small hepatocellular

carcinomas in patients with cirrhosis. N Engl J Med. 1996;334(11):

693–700. https://doi.org/10.1056/nejm199603143341104

13. Duvoux C, Roudot–Thoraval F, Decaens T, Pessione F, Badran H,

Piardi T, et al. Liver transplantation for hepatocellular carcinoma: a

model including α‐fetoprotein improves the performance of Milan

criteria. Gastroenterology. 2012;143(4):986–94.e3. https://doi.org/

10.1053/j.gastro.2012.05.052

14. Fuks D, Dokmak S, Paradis V, Diouf M, Durand F, Belghiti J. Benefit

of initial resection of hepatocellular carcinoma followed by trans-

plantation in case of recurrence: an intention‐to‐treat analysis.

Hepatology. 2012;55(1):132–40. https://doi.org/10.1002/hep.24680

15. N’Kontchou G, Aout M, Laurent A, Nahon P, Ganne‐Carrié N,

Grando V, et al. Survival after radiofrequency ablation and salvage

transplantation in patients with hepatocellular carcinoma and Child‐
Pugh A cirrhosis. J Hepatol. 2012;56(1):160–6. https://doi.org/10.

1016/j.jhep.2011.03.026

16. Cucchetti A, Piscaglia F, Cescon M, Colecchia A, Ercolani G, Bolondi

L, et al. Cost‐effectiveness of hepatic resection versus percuta-

neous radiofrequency ablation for early hepatocellular carcinoma.

J Hepatol. 2013;59(2):300–7. https://doi.org/10.1016/j.jhep.2013.

04.009

17. Takayama T, Hasegawa K, Izumi N, KudoM, Shimada M, Yamanaka N,

et al. Surgery versus Radiofrequency Ablation for Small Hepatocel-

lular Carcinoma: A Randomized Controlled Trial (SURF Trial). Liver

Cancer. 2021 Dec 29;11(3):209–18. https://doi.org/10.1159/000

521665

18. Livraghi T, Meloni F, Di Stasi M, Rolle E, Solbiati L, Tinelli C, et al.

Sustained complete response and complications rates after radio-

frequency ablation of very early hepatocellular carcinoma in

cirrhosis: is resection still the treatment of choice? Hepatology.

2008;47(1):82–9. https://doi.org/10.1002/hep.21933

19. Nault JC, Sutter O, Nahon P, Ganne‐Carrié N, Séror O. Percutaneous

treatment of hepatocellular carcinoma: state of the art and in-

novations. J Hepatol. 2018;68(4):783–97. https://doi.org/10.1016/j.

jhep.2017.10.004

20. Sutter O, Calvo J, N’Kontchou G, Nault JC, Ourabia R, Nahon P,

et al. Safety and efficacy of irreversible electroporation for the

treatment of hepatocellular carcinoma not amenable to thermal

ablation techniques: a retrospective single‐center case series.

Radiology. 2017;284(3):877–86. https://doi.org/10.1148/radiol.

2017161413

21. Seror O, N’Kontchou G, Nault JC, Rabahi Y, Nahon P, Ganne‐Carrié

N, et al. Hepatocellular carcinoma within Milan criteria: No‐touch
multibipolar radiofrequency ablation for treatment‐long‐term
results. Radiology. 2016;280(2):611–21. https://doi.org/10.1148/

radiol.2016150743

22. Berzigotti A, Reig M, Abraldes JG, Bosch J, Bruix J. Portal hyper-

tension and the outcome of surgery for hepatocellular carcinoma

in compensated cirrhosis: a systematic review and meta‐analysis.
Hepatology. 2015;61(2):526–36. https://doi.org/10.1002/hep.27431

23. Berardi G, Morise Z, Sposito C, Igarashi K, Panetta V, Simonelli I,

et al. Development of a nomogram to predict outcome after liver

resection for hepatocellular carcinoma in Child‐Pugh B cirrhosis.

J Hepatol. 2020;72(1):75–84. https://doi.org/10.1016/j.jhep.2019.

08.032

24. Ciria R, Cherqui D, Geller DA, Briceno J, Wakabayashi G. Compar-

ative short‐term benefits of laparoscopic liver resection: 9000 cases

and climbing. Ann Surg. 2016;263(4):761–77. https://doi.org/10.

1097/sla.0000000000001413

25. Yoon YI, Kim KH, Kang SH, Kim WJ, Shin MH, Lee SK, et al. Pure

laparoscopic versus open right hepatectomy for hepatocellular car-

cinoma in patients with cirrhosis: a propensity score matched anal-

ysis. Ann Surg. 2017;265(5):856–63. https://doi.org/10.1097/sla.

0000000000002072

26. Witowski J, Rubinkiewicz M, Mizera M, Wysocki M, Gajewska N,

Sitkowski M, et al. Meta‐analysis of short‐ and long‐term outcomes

after pure laparoscopic versus open liver surgery in hepatocellular

carcinoma patients. Surg Endosc. 2019;33(5):1491–507. https://doi.

org/10.1007/s00464‐018‐6431‐6

774 - UNITED EUROPEAN GASTROENTEROLOGY JOURNAL

https://orcid.org/0000-0002-4875-9353
https://orcid.org/0000-0002-4875-9353
https://doi.org/10.1038/nrdp.2016.18
https://doi.org/10.1053/j.gastro.2018.08.065
https://doi.org/10.1053/j.gastro.2018.08.065
https://doi.org/10.1016/j.jhep.2016.09.008
https://doi.org/10.1016/j.jhep.2021.11.018
https://doi.org/10.1016/j.jhep.2018.03.019
https://doi.org/10.1016/j.jhep.2018.03.019
https://doi.org/10.1053/j.gastro.2005.04.009
https://doi.org/10.1136/gutjnl-2016-312629
https://doi.org/10.1097/sla.0b013e3181efc656
https://doi.org/10.1016/j.jhep.2016.07.010
https://doi.org/10.1002/hep.31819
https://doi.org/10.1056/nejm199603143341104
https://doi.org/10.1053/j.gastro.2012.05.052
https://doi.org/10.1053/j.gastro.2012.05.052
https://doi.org/10.1002/hep.24680
https://doi.org/10.1016/j.jhep.2011.03.026
https://doi.org/10.1016/j.jhep.2011.03.026
https://doi.org/10.1016/j.jhep.2013.04.009
https://doi.org/10.1016/j.jhep.2013.04.009
https://doi.org/10.1159/000521665
https://doi.org/10.1159/000521665
https://doi.org/10.1002/hep.21933
https://doi.org/10.1016/j.jhep.2017.10.004
https://doi.org/10.1016/j.jhep.2017.10.004
https://doi.org/10.1148/radiol.2017161413
https://doi.org/10.1148/radiol.2017161413
https://doi.org/10.1148/radiol.2016150743
https://doi.org/10.1148/radiol.2016150743
https://doi.org/10.1002/hep.27431
https://doi.org/10.1016/j.jhep.2019.08.032
https://doi.org/10.1016/j.jhep.2019.08.032
https://doi.org/10.1097/sla.0000000000001413
https://doi.org/10.1097/sla.0000000000001413
https://doi.org/10.1097/sla.0000000000002072
https://doi.org/10.1097/sla.0000000000002072
https://doi.org/10.1007/s00464-018-6431-6
https://doi.org/10.1007/s00464-018-6431-6
https://orcid.org/0000-0002-4875-9353


27. Sposito C, Battiston C, Facciorusso A, Mazzola M, Muscarà C, Scotti

M, et al. Propensity score analysis of outcomes following laparo-

scopic or open liver resection for hepatocellular carcinoma. Br J

Surg. 2016;103(7):871–80. https://doi.org/10.1002/bjs.10137

28. Troisi RI, Berardi G, Morise Z, Cipriani F, Ariizumi S, Sposito C, et al.

Laparoscopic and open liver resection for hepatocellular carcinoma

with Child–Pugh B cirrhosis: multicentre propensity score‐matched

study. Br J Surg. 2021;108(2):196–204. https://doi.org/10.1093/

bjs/znaa041

29. Vouche M, Lewandowski RJ, Atassi R, Memon K, Gates VL, Ryu RK,

et al. Radiation lobectomy: time‐dependent analysis of future liver

remnant volume in unresectable liver cancer as a bridge to resec-

tion. J Hepatol. 2013;59(5):1029–36. https://doi.org/10.1016/j.jhep.

2013.06.015

30. Teo JY, Allen JC, Ng DC, Choo SP, Tai DWM, Chang JPE, et al. A

systematic review of contralateral liver lobe hypertrophy after

unilobar selective internal radiation therapy with Y90. HPB.

2016;18(1):7–12. https://doi.org/10.1016/j.hpb.2015.07.002

31. Salem R, Gabr A, Riaz A, Mora R, Ali R, AbecassisM, et al. Institutional

decision to adopt Y90 as primary treatment for hepatocellular carci-

noma informed by a 1,000‐patient 15‐year experience. Hepatology.

2018;68(4):1429–40. https://doi.org/10.1002/hep.29691

32. Hilgard P, Hamami M, Fouly AE, Scherag A, Müller S, Ertle J, et al.

Radioembolization with yttrium‐90 glass microspheres in hepato-

cellular carcinoma: European experience on safety and long‐term
survival. Hepatology. 2010;52(5):1741–9. https://doi.org/10.1002/

hep.23944

33. Sangro B, Carpanese L, Cianni R, Golfieri R, Gasparini D, Ezziddin S,

et al. Survival after yttrium‐90 resin microsphere radioembolization

of hepatocellular carcinoma across Barcelona clinic liver cancer

stages: a European evaluation. Hepatology. 2011;54(3):868–78.

https://doi.org/10.1002/hep.24451

34. Salem R, Lewandowski RJ, Kulik L, Wang E, Riaz A, Ryu RK, et al.

Radioembolization results in longer time‐to‐progression and

reduced toxicity compared with chemoembolization in patients with

hepatocellular carcinoma. Gastroenterology. 2011;140(2):497–507.

e2. https://doi.org/10.1053/j.gastro.2010.10.049

35. Kulik LM, Carr BI, Mulcahy MF, Lewandowski RJ, Atassi B, Ryu RK,

et al. Safety and efficacy of 90Y radiotherapy for hepatocellular

carcinoma with and without portal vein thrombosis. Hepatology.

2008;47(1):71–81. https://doi.org/10.1002/hep.21980

36. Garin E, Tselikas L, Guiu B, Chalaye J, Edeline J, de Baere T, et al.

Personalised versus standard dosimetry approach of selective inter-

nal radiation therapy in patients with locally advanced hepatocellular

carcinoma (DOSISPHERE‐01): a randomised, multicentre, open‐label
phase 2 trial. Lancet Gastroenterol Hepatol. 2021;6(1):17–29.

https://doi.org/10.1016/s2468‐1253(20)30290‐9
37. Forner A, Gilabert M, Bruix J, Raoul JL. Heterogeneity of

intermediate‐stage HCC necessitates personalized management

including surgery. Nat Rev Clin Oncol. 2015;12(1):10. https://doi.org/

10.1038/nrclinonc.2014.122‐c2
38. Gao Q, Wang XY, Zhou J, Fan J. Heterogeneity of intermediate‐stage

HCC necessitates personalized management including surgery. Nat

Rev Clin Oncol. 2015;12(1):10. https://doi.org/10.1038/nrclinonc.

2014.122‐c1
39. Bolondi L, Burroughs A, Dufour JF, Galle PR, Mazzaferro V, Piscaglia

F, et al. Heterogeneity of patients with intermediate (BCLC B) he-

patocellular carcinoma: proposal for a subclassification to facilitate

treatment decisions. Semin Liver Dis. 2012;32(04):348–59. https://

doi.org/10.1055/s‐0032‐1329906
40. Mazzaferro V, Citterio D, Bhoori S, Bongini M, Miceli R, De Carlis L,

et al. Liver transplantation in hepatocellular carcinoma after tumour

downstaging (XXL): a randomised, controlled, phase 2b/3 trial. Lan-

cet Oncol. 2020;21(7):947–56. https://doi.org/10.1016/s1470‐2045
(20)30224‐2

41. Llovet JM, Real MI, Montaña X, Planas R, Coll S, Aponte J, et al.

Arterial embolisation or chemoembolisation versus symptomatic

treatment in patients with unresectable hepatocellular carcinoma: a

randomised controlled trial. The Lancet. 2002;359(9319):1734–9.

https://doi.org/10.1016/s0140‐6736(02)08649‐x
42. Lo CM, Ngan H, Tso WK, Liu CL, Lam CM, Poon RTP, et al. Ran-

domized controlled trial of transarterial lipiodol chemoembolization

for unresectable hepatocellular carcinoma. Hepatology. 2002;35(5):

1164–71. https://doi.org/10.1053/jhep.2002.33156

43. Llovet JM, Bruix J. Systematic review of randomized trials for

unresectable hepatocellular carcinoma: chemoembolization im-

proves survival. Hepatology. 2003;37(2):429–42. https://doi.org/10.

1053/jhep.2003.50047

44. Lucatelli P, Burrel M, Guiu B, de Rubeis G, van Delden O, Helmberger

T. CIRSE standards of practice on hepatic transarterial chemo-

embolisation. Cardiovasc Intervent Radiol. 2021;44(12):1851–67.

https://doi.org/10.1007/s00270‐021‐02968‐1
45. Dhondt E, Lambert B, Hermie L, Huyck L, Vanlangenhove P,

Geerts A, et al. 90Y radioembolization versus drug‐eluting bead

chemoembolization for unresectable hepatocellular carcinoma:

results from the TRACE phase II randomized controlled trial.

Radiology. 2022;303(3):699–710. https://doi.org/10.1148/radiol.

211806

46. Parikh ND, Waljee AK, Singal AG. Downstaging hepatocellular car-

cinoma: a systematic review and pooled analysis. Liver Transpl.

2015;21(9):1142–52. https://doi.org/10.1002/lt.24169

47. Yao FY, Mehta N, Flemming J, Dodge J, Hameed B, Fix O, et al.

Downstaging of hepatocellular cancer before liver transplant: long‐
term outcome compared to tumors within Milan criteria. Hepatol-

ogy. 2015;61(6):1968–77. https://doi.org/10.1002/hep.27752

48. Mehta N, Guy J, Frenette CT, Dodge JL, Osorio RW, Minteer WB,

et al. Excellent outcomes of liver transplantation following down‐
staging of hepatocellular carcinoma to within Milan criteria: a

multicenter study. Clin Gastroenterol Hepatol. 2018;16(6):955–64.

https://doi.org/10.1016/j.cgh.2017.11.037

49. Mehta N, Dodge JL, Roberts JP, Hirose R, Yao FY. Alpha‐fetoprotein
decrease from > 1,000 to < 500 ng/mL in patients with hepatocel-

lular carcinoma leads to improved posttransplant outcomes. Hep-

atology. 2019;69(3):1193–205.

50. Sapisochin G, Barry A, Doherty M, Fischer S, Goldaracena N, Rosales

R, et al. Stereotactic body radiotherapy vs. TACE or RFA as a bridge

to transplant in patients with hepatocellular carcinoma. An

intention‐to‐treat analysis. J Hepatol. 2017;67(1):92–9. https://doi.

org/10.1016/j.jhep.2017.02.022

51. Kudo M, Ueshima K, Chan S, Minami T, Chishina H, Aoki T, et al.

Lenvatinib as an initial treatment in patients with intermediate‐
stage hepatocellular carcinoma beyond up‐to‐seven criteria and

child–pugh A liver function: a proof‐of‐concept study. Cancers.

2019;11(8):1084. https://doi.org/10.3390/cancers11081084

52. Llovet JM, Hilgard P, de Oliveira AC, Forner A, Zeuzem S, Galle

PR, et al. Sorafenib in advanced hepatocellular carcinoma. N Engl

J Med. 2008;13(4):378–90. https://doi.org/10.1056/nejmoa070

8857

53. Cheng AL, Kang YK, Chen Z, Tsao CJ, Qin S, Kim JS, et al. Efficacy

and safety of sorafenib in patients in the Asia‐Pacific region with

advanced hepatocellular carcinoma: a phase III randomised, double‐
blind, placebo‐controlled trial. Lancet Oncol. 2009;10(1):25–34.

https://doi.org/10.1016/s1470‐2045(08)70285‐7
54. Kudo M, Finn RS, Qin S, Han KH, Ikeda K, Piscaglia F, et al. Lenva-

tinib versus sorafenib in first‐line treatment of patients with unre-

sectable hepatocellular carcinoma: a randomised phase 3 non‐
inferiority trial. The Lancet. 2018;391(10126):1163–73. https://doi.

org/10.1016/s0140‐6736(18)30207‐1
55. Finn RS, Qin S, Ikeda M, Galle PR, Ducreux M, Kim TY, et al. Ate-

zolizumab plus bevacizumab in unresectable hepatocellular

SIDALI ET AL. - 775

https://doi.org/10.1002/bjs.10137
https://doi.org/10.1093/bjs/znaa041
https://doi.org/10.1093/bjs/znaa041
https://doi.org/10.1016/j.jhep.2013.06.015
https://doi.org/10.1016/j.jhep.2013.06.015
https://doi.org/10.1016/j.hpb.2015.07.002
https://doi.org/10.1002/hep.29691
https://doi.org/10.1002/hep.23944
https://doi.org/10.1002/hep.23944
https://doi.org/10.1002/hep.24451
https://doi.org/10.1053/j.gastro.2010.10.049
https://doi.org/10.1002/hep.21980
https://doi.org/10.1016/s2468-1253(20)30290-9
https://doi.org/10.1038/nrclinonc.2014.122-c2
https://doi.org/10.1038/nrclinonc.2014.122-c2
https://doi.org/10.1038/nrclinonc.2014.122-c1
https://doi.org/10.1038/nrclinonc.2014.122-c1
https://doi.org/10.1055/s-0032-1329906
https://doi.org/10.1055/s-0032-1329906
https://doi.org/10.1016/s1470-2045(20)30224-2
https://doi.org/10.1016/s1470-2045(20)30224-2
https://doi.org/10.1016/s0140-6736(02)08649-x
https://doi.org/10.1053/jhep.2002.33156
https://doi.org/10.1053/jhep.2003.50047
https://doi.org/10.1053/jhep.2003.50047
https://doi.org/10.1007/s00270-021-02968-1
https://doi.org/10.1148/radiol.211806
https://doi.org/10.1148/radiol.211806
https://doi.org/10.1002/lt.24169
https://doi.org/10.1002/hep.27752
https://doi.org/10.1016/j.cgh.2017.11.037
https://doi.org/10.1016/j.jhep.2017.02.022
https://doi.org/10.1016/j.jhep.2017.02.022
https://doi.org/10.3390/cancers11081084
https://doi.org/10.1056/nejmoa0708857
https://doi.org/10.1056/nejmoa0708857
https://doi.org/10.1016/s1470-2045(08)70285-7
https://doi.org/10.1016/s0140-6736(18)30207-1
https://doi.org/10.1016/s0140-6736(18)30207-1


carcinoma. N Engl J Med. 2020;382(20):1894–905. https://doi.org/

10.1056/nejmoa1915745

56. Cheng AL, Qin S, Ikeda M, Galle PR, Ducreux M, Kim TY, et al.

Updated efficacy and safety data from IMbrave150: atezolizumab

plus bevacizumab vs. sorafenib for unresectable hepatocellular

carcinoma. J Hepatol. 2022;76(4):862–73. https://doi.org/10.1016/j.

jhep.2021.11.030

57. Ollivier‐Hourmand I, Allaire M, Cervoni JP, Weil D, Ozenne V,

Rautou PE, et al. Management of portal hypertension in patients

treated with Atezolizumab and Bevacizumab for hepatocellular

carcinoma. J Hepatol. 2022:S0168827822000794.

58. Llovet JM, Kudo M, Cheng AL, Finn RS, Galle PR, Kaneko S,

et al. Lenvatinib (len) plus pembrolizumab (pembro) for the first‐line
treatment of patients (pts) with advanced hepatocellular carcinoma

(HCC): phase 3 LEAP‐002 study. J Clin Oncol. 2019;37(15_Suppl):

TPS4152. https://doi.org/10.1200/jco.2019.37.15_suppl.tps4152

59. Abou ‐Alfa G, Lau G, Kudo M, Chan SL, Kelley RK, Furuse J, et al.

Tremelimumab plus durvalumab in unresectable hepatocellular car-

cinoma. NEJM Evid. 2022;1(8). https://doi.org/10.1056/EVIDo

a2100070

60. Bruix J, Qin S, Merle P, Granito A, Huang YH, Bodoky G, et al.

Regorafenib for patients with hepatocellular carcinoma who

progressed on sorafenib treatment (RESORCE): a randomised,

double‐blind, placebo‐controlled, phase 3 trial. The Lancet.

2017;389(10064):56–66. https://doi.org/10.1016/s0140‐6736(16)
32453‐9

61. Abou‐Alfa GK, Meyer T, Cheng AL, El‐Khoueiry AB, Rimassa L, Ryoo

BY, et al. Cabozantinib in patients with advanced and progressing

hepatocellular carcinoma. N Engl J Med. 2018;379(1):54–63. https://

doi.org/10.1056/nejmoa1717002

62. Zhu AX, Park JO, Ryoo BY, Yen CJ, Poon R, Pastorelli D, et al.

Ramucirumab versus placebo as second‐line treatment in patients

with advanced hepatocellular carcinoma following first‐line therapy

with sorafenib (REACH): a randomised, double‐blind, multicentre,

phase 3 trial. Lancet Oncol. 2015;16(7):859–70. https://doi.org/10.

1016/s1470‐2045(15)00050‐9
63. Qin S, Li Q, Gu S, Chen X, Lin L, Wang Z, et al. Apatinib as second‐

line or later therapy in patients with advanced hepatocellular car-

cinoma (AHELP): a multicentre, double‐blind, randomised, placebo‐
controlled, phase 3 trial. Lancet Gastroenterol Hepatol. 2021;6(7):

559–68. https://doi.org/10.1016/s2468‐1253(21)00109‐6
64. Zhu AX, Kang YK, Yen CJ, Finn RS, Galle PR, Llovet JM, et al.

Ramucirumab after sorafenib in patients with advanced hepatocel-

lular carcinoma and increased α‐fetoprotein concentrations

(REACH‐2): a randomised, double‐blind, placebo‐controlled, phase 3

trial. Lancet Oncol. 2019;20(2):282–96. https://doi.org/10.1016/

s1470‐2045(18)30937‐9
65. Qin S, Chen Z, Fang W, Ren Z, Xu R, Ryoo BY, et al. Pembrolizumab

plus best supportive care versus placebo plus best supportive care as

second‐line therapy in patients in Asia with advanced hepatocellular

carcinoma (HCC): phase 3 KEYNOTE‐394 study. J Clin Oncol.

2022;40(4_Suppl):383. https://doi.org/10.1200/jco.2022.40.4_suppl.

383

66. Kim TH, Koh YH, Kim BH, Kim MJ, Lee JH, Park B, et al. Proton beam

radiotherapy vs. radiofrequency ablation for recurrent hepatocellular

carcinoma: a randomized phase III trial. J Hepatol. 2021;74(3):

603–12. https://doi.org/10.1016/j.jhep.2020.09.026

67. Guiu B, Garin E, Allimant C, Edeline J, Salem R. TARE in hepatocellular

carcinoma: from the right to the left of BCLC. Cardiovasc Intervent

Radiol. 2022. https://doi.org/10.1007/s00270‐022‐03072‐8

How to cite this article: Sidali S, Trépo E, Sutter O, Nault J‐C.

New concepts in the treatment of hepatocellular carcinoma.

United European Gastroenterol J. 2022;10(7):767–76.

https://doi.org/10.1002/ueg2.12286

776 - UNITED EUROPEAN GASTROENTEROLOGY JOURNAL

https://doi.org/10.1056/nejmoa1915745
https://doi.org/10.1056/nejmoa1915745
https://doi.org/10.1016/j.jhep.2021.11.030
https://doi.org/10.1016/j.jhep.2021.11.030
https://doi.org/10.1200/jco.2019.37.15_suppl.tps4152
https://doi.org/10.1056/EVIDoa2100070
https://doi.org/10.1056/EVIDoa2100070
https://doi.org/10.1016/s0140-6736(16)32453-9
https://doi.org/10.1016/s0140-6736(16)32453-9
https://doi.org/10.1056/nejmoa1717002
https://doi.org/10.1056/nejmoa1717002
https://doi.org/10.1016/s1470-2045(15)00050-9
https://doi.org/10.1016/s1470-2045(15)00050-9
https://doi.org/10.1016/s2468-1253(21)00109-6
https://doi.org/10.1016/s1470-2045(18)30937-9
https://doi.org/10.1016/s1470-2045(18)30937-9
https://doi.org/10.1200/jco.2022.40.4_suppl.383
https://doi.org/10.1200/jco.2022.40.4_suppl.383
https://doi.org/10.1016/j.jhep.2020.09.026
https://doi.org/10.1007/s00270-022-03072-8
https://doi.org/10.1002/ueg2.12286

	New concepts in the treatment of hepatocellular carcinoma
	BRIEF CLINICAL CASE
	INTRODUCTION
	EARLY‐STAGE HEPATOCELLULAR CARCINOMA (BARCELONA CLINIC LIVER CANCER 0/A)
	Barcelona Clinic Liver Cancer 2022 update recommendation
	Ablation versus resection versus Liver transplantation?
	Laparoscopic surgery
	Role of trans‐arterial radioembolization

	INTERMEDIATE STAGE HEPATOCELLULAR CARCINOMA (BARCELONA CLINIC LIVER CANCER B)
	A highly heterogeneous group
	Trans arterial chemoembolization
	Extended Liver Transplant criteria and downstaging
	A place for systemic treatment?

	ADVANCED STAGE HEPATOCELLULAR CARCINOMA (BARCELONA CLINIC LIVER CANCER C)
	A new gold standard in first line for advanced Hepatocellular carcinom
	Uncertainty in second line: Inclusion in randomized controlled trials

	CONCLUSION
	CONFLICT OF INTEREST
	DATA AVAILABILITY STATEMENT


