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ARTICLE INFO ABSTRACT
ATtiC’_e history: Worldwide, hepatocellular carcinoma (HCC) is the third most common cause of cancer-related death. The
Received 20 June 2023 remarkable improvements in treating HCC achieved in the last years have increased the complexity of
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; . HCC management. Following the need to have updated guidelines on the multidisciplinary treatment
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management of HCC, the Italian Scientific Societies involved in the management of this cancer have pro-

Keywords: moted the drafting of a new dedicated document. This document was drawn up according to the GRADE
Adjuvant therapy methodology needed to produce guidelines based on evidence. Here is presented the first part of guide-
Cirrhosis Guideline lines, focused on the multidisciplinary tumor board of experts and surgical treatments of HCC.

GRADE © 2023 Editrice Gastroenterologica Italiana S.r.l. Published by Elsevier Ltd. All rights reserved.
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1. Introduction expands the rate of patients amenable to curative treatments, fa-
vorably impacting overall survival [8].

This report summarizes the recommendations of Clinical Prac- In recent years, the therapeutic armamentarium of HCC has

tice Guidelines regarding Surgical treatments of Hepatocellular Car- been remarkably enriched with new effective techniques and

cinoma (HCC) [1], drawn up according to the GRADE methodol- strategies, leading to the need of a management involving differ-

ogy [2] and promoted by the following scientific societies: Italian ent specialists [9]. Indeed, prediction of outcome and treatment
Association for the Study of the Liver (AISF), Italian Association choice are particularly complex as they must consider the under-
of Medical Oncology (AIOM), Italian Association of Hepato-Bilio- lying liver disease and comorbidities, which condition treatment
Pancreatic Surgery (AICEP), Italian Association of Hospital Gas- feasibility and have an inherent competing mortality risk.
troenterologists (AIGO), Italian Association of Radiology and Clin-
ical Oncology (AIRO), Italian Society of Pathological Anatomy and
Diagnostic Cytology (SIAPeC-1AP), Italian Society of Surgery (SIC), 3. Methods for developing the guideline
Italian Society of Gastroenterology (SIGE), Italian Society of Med-
ical and Interventional Radiology (SIRM), Italian Organ Transplant
Society (SITO), and Association of Patients with Hepatitis and Liver
Disease (EpaC).

Current knowledge on treatment of HCC is translated into

Twenty-two experts indicated by the above-mentioned scien-
tific societies, plus 2 delegates of the EpaC patient association, se-
lected by collegial discussion the key questions and draw up guide-
lines. This document was arranged according to the rules of the
relevant practical recommendations following the rules and the CNEC of the Italian Ministry of Health. The key questions were
methodology indicated by the Centro Nazionale per IEccellenza  geyeloped according to the Population, Intervention, Comparison,
delle Cure (CNEC) and the Istituto Superiore di Sanita (ISS). Outcomes (PICO) acronym. For each PICO question, the literature

_The guideline developers, designated by the above-mentioned o5 MEDLINE/Pubmed, Embase and Cochrane Library databases was
scientific societies, identified key questions that health care gy stematically searched with both Thesaurus terms and free text. A
providers are frequently faced with in the management of patients  f;rther hand-search was performed on the bibliography of articles

with HCC. and previously published guidelines.
Recommendations were formulated applying the GRADE ap-
proach [2] according to the CNEC manual [10]. All aspects con-
2. Background cerning questions, assessment of evidence and conclusions were
discussed among panel members and voted. Before voting, mem-
HCC is a common cause of cancer-related mortality and mor- bers declared their potential conflict of interest (COI) relevant to

bidity worldwide [3,4] with variable, but on average still poor the PICO question, and only those without COI voted. The online
prognosis [5], that in the vast majority of cases occurs in patients GRADEpro GDT tool was used to develop questions, assess evi-
with chronic liver disease, usually in the cirrhotic stage [6,7]. Early dence, and make decisions [11]. The certainty of evidence was as-
detection of HCC, increasing the percentage of early-stage tumors, sessed applying the tool for Risk of Bias in randomized trials (RoB)
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Table 1
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PICO questions about Surgical treatment, Recommendations, Certainty of evidence, and Strength of recommendation of Clinical Practice Guidelines for the management of
Hepatocellular Carcinoma (HCC).

PICO Recommendation Certainty of Strength of

evidence recommendation

1 Is management by a multidisciplinary team of For patients with HCC, the panel recommends Moderate Strong in favor of
experts versus management by a single that the evaluation of the diagnostic and multidisciplinary
expert indicated in patients with therapeutic workup be carried out by a management
hepatocellular carcinoma (HCC)? multidisciplinary team of experts rather than

by a single expert.

2 In patients with Child-Pugh class A cirrhosis In patients with Child-Pugh class A cirrhosis Low Conditional in favor of
and single HCC, is hepatic resection indicated and single HCC, the panel suggests preferring resection
compared to the treatment with thermal liver resection over thermal ablation, except
ablation? for patients with HCC <2 cm, for whom the

panel suggests thermal ablation.

3 In cirrhotic patients with good liver function In well selected cirrhotic patients with good Low Strong in favor of
and multinodular HCC, is liver resection liver function and oligo-nodular (2-3 nodules) resection
indicated compared to transarterial HCC, and after multidisciplinary board
chemoembolization (TACE)? evaluation, the panel recommends liver

resection over TACE.

4 In cirrhotic patients with good liver function In cirrhotic patients with good liver function Very low Conditional in favor of
and HCC responsible for intrahepatic and HCC responsible for intrahepatic resection
macrovascular invasion, is liver resection macrovascular invasion, the panel suggests
indicated compared to sorafenib-based preferring liver resection versus
systemic therapy? sorafenib-based systemic therapy.

5 In cirrhotic patients with HCC who are Good Clinical Practice statement: The Panel Not applicable Not applicable
candidates for liver transplantation, is a believes that the criterion of “transplant
selection according to the “transplant benefit” benefit” instead of that of “transplant utility”
criterion indicated compared to other criteria? should be used for the selection of candidates

for transplantation, taking into account that
the potential transplantability must consider
overall health, comorbidity, nutritional status
and age (although without a defined and
universally accepted cut-off), in addition to
the tumor burden.

6 In cirrhotic patients beyond Milan criteria, In potentially transplantable (comorbidities, Strong in favor of
but without intrahepatic vascular invasion nutritional status and age) cirrhotic patients Transplant vs. transplantation
and extrahepatic tumor spread, is liver with HCC beyond the Milan criteria, but resection:
transplantation indicated compared to without intrahepatic vascular (and biliary) moderate
alternative treatments (liver resection, invasion and extrahepatic tumor spread, the Transplant vs.
locoregional or systemic therapies)? Panel recommends considering liver alternative

transplantation rather than alternative therapies: very
treatments (resection, locoregional treatments low.
and systemic treatments).

7 In patients with HCC single >2 cm or In patients with HCC single >2 cm or Low Conditional in favor of
multifocal (within the centre’s multifocal (within the centre’s liver resection or
transplantability criteria) and treatable with transplantability criteria) and treatable with thermal ablation
any potentially radical therapy ("first-line" any potentially radical therapy, the panel followed by “rescue”
liver transplantation, resection or thermal suggests performing liver resection or thermal transplant
ablation), is “salvage” transplantation (i.e. ablation followed, in case of cancer
transplant performed at the time of cancer recurrence, by “salvage” transplantation.
recurrence/ progression after resection or
thermal ablation) indicated compared to the
“first line” transplant?

8 In patients with HCC beyond the transplant In patients with HCC beyond the oncological Low Strong in favor of
criteria adopted by the center, is the transplant criteria adopted by the center, the transplantation

“downstaging” procedure followed by
transplantation indicated compared to
treatments without subsequent
transplantation?

panel recommends to perform the
downstaging procedure aimed at bringing the
patient back to the transplant criteria
compared to all other therapies without
transplantation.

GRADE Working Group grades of evidence:.
High certainty: We are very confident that the true effect lies close to that of the estimate of the effect.

Moderate certainty: We are moderately confident in the effect estimate: The true effect is likely to be close to the estimate of the effect, but there is a possibility that it
is substantially different.
Low certainty: Our confidence in the effect estimate is limited: The true effect may be substantially different from the estimate of the effect.

Very low certainty: We have very little confidence in the effect estimate: The true effect is likely to be substantially different from the estimate of effect.

as suggested by Cochrane [12], and the Newcastle-Ottawa scale for mendation of Clinical Practice Guidelines for the management of
non-randomized studies [13].

4. PICO questions and recommendations

Hepatocellular Carcinoma (HCC).

1. Is management by a multidisciplinary team of experts versus
management by a single expert indicated in patients with
hepatocellular carcinoma (HCC)?

Table 1 summarizes PICO questions about Surgical treatment, The management of patients with HCC involves multiple pro-
Recommendations, Certainty of evidence, and Strength of recom- fessional specialists (Fig. 1), such as the hepatologist, radiologist,
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Fig. 1. Multidisciplinary tumor board.

pathologist, surgeon, transplant surgeon, oncologist, radiation on-
cologist, as well as nurses and experts of palliative care [9,14,15].
The hepatologist represents the pivotal figure and the link between
the other professional figures in all phases of the patient’s journey
[15], while the other specialists assume a fundamental role at dif-
ferent times, depending on the tumor stage and the therapeutic
strategy adopted.

Patients with HCC have two peculiar features which necessitate
of a multidisciplinary vision [9,16,17]: 1) HCC is associated with
the presence of chronic liver disease in the vast majority of cases,
most frequently in the cirrhotic stage (>90% of cases), which af-
fects itself both the applicability of many therapies and the survival
of patients, and whose management requires specialized knowl-
edge; 2) numerous modalities of therapy are available, also includ-
ing liver transplantation, a very peculiar case among solid tumors.

In this line, good liver function is generally defined as Child-
Pugh class A (without ascites) and MELD score <10, also consid-
ering the grade of portal hypertension. However, it is important to
consider that assessing liver function reserve before treatment and
during follow-up is complex and multifaceted. So, also other scores
are usually used as the model for end-stage liver disease (MELD)
score, MELD-sodium score, albumin-bilirubin grade, and indocya-
nine green test.

The goal of a multidisciplinary approach is therefore to im-
prove the patient’s outcome by defining, in an individualized ba-
sis, the best diagnostic approach and the best therapeutic option
applicable through a common unified discussion, where special-
ists examine together the individual case. Multidisciplinary teams
are increasingly common, particularly in referral centers, replacing
the referral of the patient to individual consultations with specific
relevant specialists for the given stage of the tumor. Nevertheless,
the available evidence demonstrating that the multidisciplinary ap-
proach improves the prognosis of patients with HCC remains rela-
tively weak, resulting from retrospective studies and comparisons
with historical control groups [18,19]. In particular, 7 retrospec-
tive studies with a control group and an analysis adjusted for con-
founders were found and scrutinized [20-26]. Of them, 3 included
historical controls and 4 contemporary controls.
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When pooled, these studies reported a statistically significant
reduction in mortality in patients managed by the multidisci-
plinary tumor board (MDT) compared to controls (HR 0.55, 95% CI
0.38-0.80).

Recommendation: For patients with HCC, the panel recom-
mends that the evaluation of the diagnostic and therapeutic
workup be carried out by a multidisciplinary team of experts
rather than by a single expert.

Certainty in evidence: Moderate.

Strength of recommendation: Strong in favor of multidisci-
plinary management.

2. In patients with Child-Pugh class A cirrhosis and single HCC,
is hepatic resection indicated compared to the treatment
with thermal ablation?

Although liver transplantation remains the ideal treatment for
all cirrhotic patients with HCC [8], the limited availability of grafts
and the growing and improved efficacy of therapeutic alternatives
to transplantation have led to consider resection and thermal ab-
lation as first-line options for some of these patients [9,16,27-33].

Even if liver resection has long been the treatment of
choice, radiofrequency or microwave thermal ablation have gained
widespread use thanks to its less invasiveness and lower risk of
complications, high reproducibility, adequate oncological efficacy
and feasibility even in patients with a moderate liver dysfunc-
tion [34-36]. However, outcomes the feasibility of both resection
and thermal ablation are affected by several features, such as un-
derlying liver dysfunction, tumor diameter and position (superfi-
cial/deep, adjacent to hollow organs or vascular-biliary structures),
general patient conditions (including comorbidity, frailty and Per-
formance Status), that should be evaluated in a multidisciplinary
context [37-44], and that are also considered in other Western
HCC guidelines [16,27,28].

A total of 27 studies were included in the analysis, 6 random-
ized controlled trials (RCTs) [38-43] and 21 observational studies
[44-64]. RCTs did not demonstrate a difference in overall survival
between patients undergoing liver resection and those undergoing
thermal ablation at 1, 3 and 5 years, while observational studies

Downloaded for AdminAigo AdminAigo (guidomanfredi@virgilio.it) at Italian Hospital Gastroenterologists and Endoscopists Association from
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showed a survival advantage for surgery at 3 and 5 years. Observa-
tional studies also reported a higher recurrence free survival with
resection with respect to thermal ablation. However, the long-term
benefit of resection was not confirmed in the subgroup of patients
with single HCC <2 cm. Therefore, as the two treatments were on-
cologically equivalent in these patients, but thermal ablation has
a lower risk of complications and a better cost-effectiveness, this
choice should be preferred for treating HCC <2 cm whenever the
tumor is clearly identifiable and adequately approachable [65,66].

Finally, in a multiparametric evaluation process, particularly
when percutaneous thermal ablation procedures are considered
unfeasible, it is important to consider the possibility of adopting
a mini-invasive approach (laparoscopic or robotic).

Recommendation: In patients with Child-Pugh class A cir-
rhosis and single HCC, the panel suggests preferring liver resec-
tion over thermal ablation, except for patients with HCC <2 cm,
for whom the panel suggests thermal ablation.

Certainty in evidence: Low.

Strength of recommendation: Conditional in favor of resection.

. In cirrhotic patients with good liver function and multin-
odular HCG, is liver resection indicated compared to transar-
terial chemoembolization (TACE)?

Approximately 35-40% of HCCs are multinodular at diagnosis
[67,68]. The term multinodular includes extremely heterogeneous
diseases, from oligo-nodular (2 or 3 nodules) to diffuse miliary
disease, which require different treatments. Some proposals for
the re-classification of multinodular HCC have been advanced [69-
73] which, however, have not yet found correspondence with stan-
dard of care therapeutic indications.

The EASL guidelines [16] and AASLD guidance [28] recom-
mend, as first-line treatment for multinodular HCC, transarterial
chemoembolization (TACE) or, in oligo-nodular cases, percutaneous
thermal ablation if liver transplantation is not feasible accord-
ing to the selection criteria of the transplant center. This preclu-
sion to resective surgery, especially for patients with 2-3 nodules,
is not shared by both the Eastern [29,30] and Italian multisoci-
ety [31] guidelines and is not accepted by centers expert in liver
surgery [9,67,68,33,74-76]. It should be noted that the BCLC up-
date [77] and AASLD guidance [28], although excluding liver resec-
tion as first-line treatment for patients with intermediated stage
(multinodular) HCC, consider not only TACE but also liver trans-
plantation (LT) and systemic treatment.

The literature search identified 9 studies, consisting of 1 RCT
[78] and 8 observational studies [67,79-85]. The RCT demonstrated
a longer survival following liver resection than TACE at 1 year (76%
vs 52%, RR 147, 95% CI 1.16-1.86), 3 years (64% vs 35%, RR 1.80,
95% CI 1.30-2.50) and 5 years (51% vs 18%, RR 2.90, 95% CI 1.75-
4.79). In agreement, observational studies [67,79-85] demonstrated
a better survival after liver resection than after TACE at 1year (5
studies, 2511 patients: 88% vs 79%, RR 1.12, 95% CI 1.08-1.16), 3
years (6 studies, 2775 patients: 54% vs 34%, RR 1.59, 95% CI 1.31-
1.92) and 5 years (7 studies, 4875 patients: 53% vs 31%, RR 1.70,
95% CI 1.41-2.04).

The panel highlights that 90% of the patients included in the
studies evaluated had 2-3 nodules: therefore, this represents the
population in which liver resection may outperform TACE. More-
over, it is important to consider that the certainty of the evidence
is highly conditioned by a series of limitations of the studies in-
cluding heterogeneous inclusion criteria, high prevalence of hep-
atitis B virus etiology and heterogeneous residual liver function at
baseline. Hence, due to the low level of evidence, the members of
the Panel reiterate the importance of a multidisciplinary treatment
evaluation on a case-by-case basis.

Recommendation: In well selected cirrhotic patients with
good liver function and oligo-nodular (2-3 nodules) HCC, and
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after multidisciplinary board evaluation, the panel recommends
liver resection over TACE.

Certainty in evidence: Low.

Strength of recommendation: Strong in favor of resection.

. In cirrhotic patients with good liver function and HCC re-
sponsible for intrahepatic macrovascular invasion, is liver
resection indicated compared to sorafenib-based systemic
therapy?

Approximately 10-15% of patients with HCC present with
macroscopic vascular invasion (MVI) at diagnosis [68,86,87] with
a median survival of 8-11 months [16,88]. The EASL guidelines
[16] and AASLD guidance [28] consider MVI a contraindication to
hepatic resection, proposing the systemic therapy as the unique
option for these patients. Conversely, Eastern guidelines [29,30]
consider the possibility of performing liver resection in selected
patients, considering the results of numerous studies that have
demonstrated the feasibility of the resection even in the pres-
ence of MVI, with acceptable postoperative mortality rates (3-6%)
and survival at 3 and 5 years (17-49% and 10-39%, respectively)
[75,87,89,90]. Similar position has been taken by the Italian multi-
societal recommendations [31].

These patients are frequently candidates for a large hepatec-
tomy to obtain surgical radicality [30,87], particularly in presence
of MVI of large vessels and, therefore, require an accurate evalua-
tion of the hepatic functional reserve and of the residual liver vol-
ume in order to minimize the risk of postoperative liver failure.

There is a clear association between the site of portal MVI
and prognosis, and the prognosis is better for MVI of peripheral
branches [86,91]. For this reason, portal invasion has been catego-
rized into 4 classes [86,91]: Vp1, invasion of segmental or sectoral
portal branches; Vp2, invasion of right or left portal branch; Vp3,
invasion extending to the portal trunk; Vp4, invasion extended to
the superior mesenteric vein. A survival advantage after surgery
compared to nonsurgical treatment has been reported only in the
presence of a MVI not extending to the portal trunk) [87,92-94].
The association between the site of invasion and prognosis has
been reported even for MVI of hepatic veins [86,90]. Surgery may
offer a survival benefit in patients with intrahepatic MVI, but not
in those with the tumoral invasion of the inferior vena cava [90].

Four observational studies were identified [95-98]. They en-
rolled a total of 1143 patients, 618 of whom were treated with
liver resection and 525 with systemic therapy. Among these stud-
ies, 3 had sorafenib as a control, while the fourth did not specify
the systemic therapy used. These studies report a better survival
after liver resection at 1 year (3 studies, 879 patients: 65% vs 41%,
RR 1.60, 95% CI 1.12-2.29), 3 years (one study, 639 patients: 68%
vs 18%, RR 3.82, 95% CI 2.92-5.00,) and 5 years (one study, 639 pa-
tients: 56% vs 13%, RR 4.35, 95% CI 3.14-6.03). The improved sur-
vival of surgery compared to sorafenib-based systemic therapy was
demonstrated both in studies that included only patients with por-
tal invasion and in those that included patients with portal and
hepatic vein invasion.

However, it is important to note that the overall certainty of the
evidence was judged by the Panel to be very low, as it derives from
observational studies, and with important limitations such as the
risk of bias, imprecision, and poor generalizability. Therefore, their
results should be interpreted with great caution particularly con-
sidering the impact in term of survival of the new systemic thera-
pies (i.e., combinations based on immunotherapy) compared to so-
rafenib [99-101]. Hence, new comparative studies are warranted.

Recommendation: In cirrhotic patients with good liver func-
tion and HCC responsible for intrahepatic macrovascular in-
vasion, the panel suggests preferring liver resection versus
sorafenib-based systemic therapy.

Certainty in evidence: Very low.
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Strength of recommendation: Conditional in favor of resec-
tion.

. In cirrhotic patients with HCC who are candidates for liver
transplantation, is a selection according to the “transplant
benefit” criterion indicated compared to other criteria?

In conditions of insufficient organ donation, the selection of pa-
tients to be included in the waiting list for liver transplantation
(LT) and the intervention priority to assign to each patient (“pri-
oritization”) should follow the “transplant benefit” (TB) principle,
which integrates the elements of urgency and utility [9,102-108].

The TB is calculated as the difference of the predicted sur-
vivals achievable with transplantation and alternative treatments.
The major criticality inherent in the application of the TB concept
derives from the lack of RCT comparing LT and alternative thera-
pies, stratified by tumor stage, liver function [109,110] and down-
staging therapies [111].

TB is also high for patients who suffer an early recurrence
(within 2 years) of HCC after potentially radical treatments (re-
section or thermal ablation), especially if the tumor is multifocal
and/or in the presence of deterioration of liver function, as this
condition is burdened with an unfavorable prognosis [112].

Recently, Lai et al. [113] have created models of Intention-to-
treat (ITT) survival with LT and with loco-regional therapies by a
retrospective analysis of a large cohort of patients (2103 patients)
waiting for LT. They showed that MELD score <13, response to
locoregional therapy according to mRECIST criteria (either com-
plete or absent with disease progression), alpha-fetoprotein levels
>1000 ng/ml and T1-T2 stages were able to reduce the TB-ITT.

Although there is no broad international agreement, the Italian
transplant community considers TB as the reference to select pa-
tients for LT and to calculate the priority for intervention [114-117].
In line with the principle of TB, recent cost-efficacy studies have
shown that LT is cost-effective only for some categories of patients
outside the Milan criteria and, hence, without effective therapeu-
tic alternatives [103], but not for patients eligible for potentially
radical alternative therapies such as resection or thermal ablation
[118,119].

For all these reasons, the Panel agreed to formulate a Good
Practice Statement [120,121] on the importance of adopting the
principle of TB as a selection criterion for LT.

Indication of good clinical practice: The Panel believes that
the criterion of “transplant benefit” instead of that of “trans-
plant utility” should be used for the selection of candidates for
transplantation, taking into account that the potential trans-
plantability must consider overall health, comorbidity, nutri-
tional status and age (although without a defined and univer-
sally accepted cut-off), in addition to the tumor burden.

6. In cirrhotic patients beyond the Milan criteria, but with-
out intrahepatic vascular invasion and extrahepatic tumor
spread, is liver transplantation indicated compared to alter-
native treatments (liver resection, locoregional or systemic
therapies)?

It is well established that liver transplantation (LT) can provide
excellent results also in patients who exceed the oncological limits
established by the Milan criteria [122], provided they respect other
validated “extended” criteria [123].

The “extended” criteria were established through observational
studies that demonstrated that, adopting these criteria, post-
transplant overall survival and cancer recurrence-free survival were
comparable to those obtained using the Milan criteria [123]. Some
extended criteria are purely morphological (largest tumor diame-
ter, number of nodules, total tumor volume), such as the Univer-
sity of California San Francisco criteria [124,125], or the Asian crite-
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ria [126,127]. Others combine morphological and biological (alpha-
fetoprotein level or tumor grade) features, such as the Alpha-
fetoprotein model [128,129], the Total Tumor Volume plus Alpha-
fetoprotein criteria [130], the Metroticket 2.0 criteria [131], and the
Padova-Toronto criteria [132,133]. All these extended criteria pro-
duced consistent “indirect” evidence that LT can guarantee excel-
lent survival profiles (>70% at 5 years) even beyond the Milan cri-
teria. Notably, these survival figures cannot be achieved with any
therapy alternative to transplant [33].

Also, direct evidence about comparing LT and non-transplant
therapies in patients beyond Milan criteria has been searched for.
For the comparison between LT and liver resection, the Panel ana-
lyzed a systematic review, including 6 retrospective cohort studies,
for evaluating the desired effects [134] and 2 studies for evaluating
the undesirable effects [135,136].

Moreover, 3 cohort studies were considered for comparing
LT and non-surgical therapies, one comparing LT vs. Sorafenib
[137] and 2 comparing LT vs. transarterial chemoembolization
(TACE) [138,139].

Observational studies [134] clearly showed a better overall sur-
vival (HR 0.83, from 0.68 to 1.01) and recurrence-free survival
(0.45, from 0.37 to 0.56) after LT than after resection. Only slightly
higher perioperative mortality and undesirable effects were de-
tected after LT [135,136].

A significant long-term survival advantage in favor of LT was
also confirmed by observational studies comparing LT with So-
rafenib [137] or TACE [138,139].

Clinical recommendation: In potentially transplantable (co-
morbidities, nutritional status and age) cirrhotic patients with
HCC beyond the Milan criteria, but without intrahepatic vas-
cular (and biliary) invasion and extrahepatic tumor spread,
the Panel recommends considering liver transplantation rather
than alternative treatments (resection, locoregional treatments
and systemic treatments).

Certainty in evidence: Transplant vs. resection: Moderate.
Transplant vs. alternative therapies: Very low.

Strength of recommendation: Strong in favor of transplanta-
tion.

7. In patients with HCC single >2 cm or multifocal (within
the centre’s transplantability criteria) and treatable with
any potentially radical therapy ("first-line" liver transplanta-
tion, resection, or thermal ablation), is “salvage” transplan-
tation (i.e., transplant performed at the time of cancer re-
currence/progression after resection or thermal ablation) in-
dicated compared to the “first line” transplant?

The analysis of the role of the so-called “salvage liver trans-
plant” (SLT), performed at the time of tumor recurrence after po-
tentially radical treatments (resection or thermal ablation) is com-
plex [140,141] due to the various factors that can influence the
result, including: a) characteristics of the first tumor; b) type of
recurrence (early or late, single or multifocal, local or intrahep-
atic distant); c) applicability of therapies alternative to LT; d) wait-
ing times in list for SLT; e) availability of living transplant donors
(LDLT). Due to this complexity, there are no randomized controlled
trials comparing SLT with “front-line” transplantation.

Importantly, the option of SLT is in line with the principle of
the “transplant benefit” aimed at providing grafts to the patients
not amenable to therapeutic alternatives potentially radical [142-
145]. Therefore, the possible loss of accessibility to SLT at the time
of HCC recurrence represents the main drawback of this strategy.

Five systematic reviews were identified [146-150]. The most
up-to-date and methodologically rigorous of them includes a to-
tal of 9879 patients [149]. The studies reviewed by this review
showed:
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Mortality:

Mortality at an average follow-up of 1 year: moderately in favor
of the SLT strategy (OR 0.86, 95% CI 0.75 - 0.98);

Mortality at an average follow-up of 3 years: moderately in fa-
vor of the SLT strategy (OR 0.85, 95% CI 0.76 - 0.96);

Mortality at an average follow-up of 5 years: moderately in fa-
vor of the SLT strategy (OR 0.85, 95% CI 0.76 - 0.96);
Recurrence at a mean follow-up of 1 year: moderately in favor
of the SLT strategy (OR 0.86, 95% CI 0.75 —0.99);

Recurrence at a mean follow-up of 3 years: in favor of the SLT
strategy (OR 0.56, 95% CI 0.39 - 0.81);

Recurrence at a mean follow-up of 5 years: in favor of the SLT
strategy (OR 0.75, 95% CI 0.66 - 0.86).

However, the results of this meta-analysis should be viewed
with great caution as they do not consider patients who dropped
out due to death or progression before receiving the SLT.

Adverse events:

- Biliary tract complications: slightly against SLT (OR 1.14, 95% CI
0.94 - 1.40);

« Sepsis: slightly against SLT (OR 1.14, 95% CI 0.63 - 2.06);

- Post-operative bleeding: against SLT (OR 1.32, 95% CI 1.03 -
1.71);

« Vascular complications: against SLT (OR 1.35, 95% CI 0.98 -
1.85);

» Operative mortality: against SLT (OR 2.00, 95% CI 1.21 - 3.31).

Two cost-effectiveness studies were identified [151,152]. In the
first one, SLT after partial hepatectomy led to a longer life ex-
pectancy and quality-adjusted life expectancy at a lower cost
than front-line transplantation [151]. In the second study, first-line
transplantation was superior and dominant over SLT performed af-
ter both liver resection and RFA [152].

Information regarding the average time spent on the transplant
waiting list and the number of delisting before the intervention
was also checked. The analysis of data from 10 studies [135,153—
161] showed no significant differences between SLT and front-line
transplant.

Clinical recommendation: In patients with HCC single >2 cm
or multifocal (within the centre’s transplantability criteria) and
treatable with any potentially radical therapy, the panel sug-
gests performing liver resection or thermal ablation followed,
in case of cancer recurrence, by “salvage” transplantation.

Certainty in evidence: Low.

Strength of recommendation: Conditional in favor of liver re-
section or thermal ablation followed by “rescue” transplant.

8. In patients with HCC beyond the transplant criteria adopted
by the center, is the “downstaging” procedure followed by
transplantation indicated compared to treatments without

subsequent transplantation?

A crucial aspect of the “downstaging” concerns the access crite-
ria, i.e., the characteristics of the patients to whom downstaging is
offered [162]. In fact, the access criteria can influence two impor-
tant outcomes: a) the downstaging failure rate and the subsequent
risk of dropout due to tumor progression while waiting for liver
transplant (LT) [163]; b) the outcomes of LT and, in particular, the
risk of death due to recurrence of HCC [162].

It is also worth noting that, if the outcome LT after downstaging
is evaluated with the “intention to treat” method (i.e., the start of
the follow-up coincides with the start of downstaging procedures),
the overall survival is greatly reduced by the high percentage (21-
50%) of cases who do not complete the downstaging program due
to lack of response to therapy - and consequent tumor progression
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- or worsening liver function or other causes [164]. Besides the en-
try criteria, the AFP value, and the Child-Pugh class [165,111] can
affect the success rate of the downstaging.

An Italian consensus conference on the allocation criteria for
LT [166] and a recent “position paper” of the Italian Association
for the Study of the Liver [167] did not report criteria of eligibil-
ity for the downstaging. What was considered utmost important is
the complete or at least partial response to loco-regional or sys-
temic therapies (absolute or biological downstaging), after which
patients can be allocated to the category with the highest prior-
ity for LT, given the relatively good prognosis after surgery and the
temporariness of the results of locoregional treatments to contain
the tumor [166].

The term “downstaging” refers to the attempt to reduce the tu-
mor burden throughout liver resection, locoregional therapies such
as transarterial chemoembolization (TACE) followed by resection
or ablation [112,163,111,168-180] or transarterial radioemboliza-
tion [181,182] or even systemic therapy, in order to bring back
the patient within the transplant criteria adopted by the reference
transplant center.

The downstaging can be distinguished in “relative” and “abso-
lute”. Relative downstaging has the purpose of bringing the patient
back into the transplant criteria adopted by the center. Most of
the studies which used this criterion (also defined as “morpholog-
ical”) included the patients in advanced or intermediate stage and
without vascular or biliary invasion who were considered trans-
plantable when downstaging reported the tumor within the Milan
criteria (Milano-in) [168-171].

A seminal retrospective study by Otto et al. [179] indicated that
patients with partial response to TACE had a 5-year survival af-
ter LT comparable to that of ab initio Milano-in controls, regard-
less of they met the Milan criteria. Subsequent studies confirmed
that the response to locoregional therapies is a key factor to guide
the selection of candidates for LT, being able to identify those pa-
tients with a favorable tumor biology which, in turn, leads to low
post-transplant recurrence rates [112,111,180]. Therefore, a good ra-
diological response to locoregional therapy before listing (down-
staging) or while waiting LT (neoadjuvant therapy) detect the cases
for which good medium- and long-term results can be expected.
In fact, the good response to treatment is often associated with
histopathological markers of good prognosis, such as the absence
of micro-vascular invasion and a medium-low degree of tumor un-
differentiation [170,182].

Furthermore, to better understand the degree of aggressiveness
of the neoplasm, the majority of downstaging protocols adopt the
so-called “time test”, i.e., the presence of a “stability” of the result
achieved with loco-regional therapies for a certain time (usually at
least 3 months). The good response to therapy and its “stability”
make downstaging (relative or absolute) a better selection system
than morphological stage classification [112].

Moreover, a recent American study [172] has highlighted the
prognostic role of alpha-fetoprotein (AFP) in patients undergoing
downstaging, showing that the reduction of AFP levels below pre-
defined values (for example, 500 or 100 ng/mL) heralds LT results
similar to those obtained with ab initio Milano-in patients. Such an
information underlines the importance of considering, besides the
radiological response to therapy, the treatment-induced changes in
biological indicators of tumor aggressiveness (18).

Of note, the unique randomized controlled study available on
this topic [112] included 45 patients with HCC beyond the Mi-
lan criteria, no macrovascular invasion or extrahepatic tumor ex-
tension, good liver function (Child-Pugh class A-B7) and estimated
post-transplant survival of at least 5 years, who had responded to
downstaging with locoregional, surgical or systemic therapy and
had received sorafenib for at least 3 months. The mean age was 57,
98.5% they were male. Patients were then randomized to receive LT
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or to continue to receive locoregional, surgical (liver resection, ab-
lation, TACE and SIRT in various combinations) or systemic therapy
The mortality (with a mean follow-up of 5 years) was remarkably
lower in transplanted patients than in the counterpart (HR 0.32,
95% CI 0.11 - 0.92). Even the progression-free survival was clearly
in favor of LT (HR 0.20, 95% CI 0.07 - 0.57).

A prospective observational study [174] conducted in China in-
cluded 66 patients with intermediate HCC that met the following
selection criteria for downstaging: single tumor <8 cm or 2- 3
tumors <5 cm and total diameter <8 cm, without vascular inva-
sion and who had responded to locoregional downstaging therapy
(TACE and/or thermal ablation). The patients underwent resection
(n. 35) if they had cirrhosis and preserved liver function or LT (n.
31) if resection was not feasible for anatomical reasons and a live
or deceased donor liver was available (n. 31). The mean age was
44 years; males were 60%. The baseline characteristics of patients
were similar in the two groups. The study showed a mortality ten-
dentially but not non significantly lower after LT compared to suc-
cessful resection (HR 0.72, 95% CI 0.32 —1.62).

Therefore, although most of the evidence currently available re-
garding the downstaging comes from uncontrolled studies, they
would indicate that this procedure, when succeeds in reducing tu-
mor mass, is associated with a post-transplant survival similar to
that obtained in patients who ab initio respect to the selection cri-
teria for transplantation adopted by the center [168-180,183].

Even recurrence-free survival appears to be often superimpos-
able, although a recent work reports a non-significant increase in
recurrences in the downstaging group compared to controls at 5-
year (18). Similarly, an Italian single-center study including 43 pa-
tients who successfully underwent downstaging (transition from
stage T3 to T2) reports a lower 5-year survival of down-staged pa-
tients (although not significantly) compared to patients initially in
stage T2 (62% vs 76%) and a higher rate of tumor recurrence (20.9%
vs 7.6%) [184].

Clinical recommendation: In patients with HCC beyond the
oncological transplant criteria adopted by the center, the panel
recommends to perform the downstaging procedure aimed at
bringing the patient back to the adopted transplant criteria
compared to all other therapies without transplantation.

Certainty in evidence: Low.

Strength of recommendation: Strong in favor of transplanta-
tion.

5. Future perspective

Future studies and up-dated treatment guidelines should: 1)
evaluate the role of systemic therapies in conversion strategies
[9] in a perspective of a forthcoming evolution in the manage-
ment of advanced HCC; 2) evaluate the impact of adjuvant strate-
gies [185-187]; 3) better define the role of pre-planned combined
treatment strategies; 4) assess the surrogacy of intermediate radi-
ological endpoints across different HCC stages and treatments; 5)
include liver-related evolutionary events [187-191] to better under-
stand competing risks with survival.

Given the complexity of the disease and the large number of
potentially useful therapies, it is not surprising that the expertise
of many physicians is required to provide optimal care to patients
with HCC; so, patients diagnosed with liver cancer on cirrhosis
should be referred to multidisciplinary teams. Finally, the role of
expert multidisciplinary tumor board, able to adopt a personalized
therapeutic approach tailored to the characteristics of each patient,
should be further evaluated, and emphasized.

Conflict of interest

The authors declare that there are no conflicts of interest.

230

Digestive and Liver Disease 56 (2024) 223-234
Acknowledgements

The authors thank Silvia Minozzi: Istituto di Ricerche Farma-
cologiche Mario Negri IRCCS - Milano Marta Monteforte: Istituto
di Ricerche Farmacologiche Mario Negri IRCCS - Milano Veronica
Andrea Fittipaldo: Istituto di Ricerche Farmacologiche Mario Negri
IRCCS - Milano Gianluca Masi: Oncologia Medica 2 Universitaria,
Azienda Ospedaliera Universitaria Pisana, Pisa Francesco Fiore:
Radiologia Interventistica, Istituto Nazionale Tumori Fondazione
Pascale, Napoli Luigi Maria Terracciano: Divisione di Anatomia
Patologica, Humanitas University Hospital, Milano Cesare Guida:
Radioterapia, Ospedale del Mare, Napoli Matteo Cescon: Chirurgia
epatobiliare e dei trapianti dell'IRCCS Azienda Ospedaliera-
Universitaria di Bologna Salvatore Gruttadauria: Dipartimento per
la cura e lo studio delle patologie addominali IRCCS ISMETT UPMCI
Massimo Alberto lavarone: Gastroenterologia ed epatologia, Fon-
dazione IRCCS Ca Granda, Ospedale Maggiore, Policlinico di Milano.

References

[1] https://snlg.iss.it/wp-content/uploads/2023/02/LG97_AISF-AIOM_
Epatocarcinoma.pdf

[2] Guyatt GH, Oxman AD, Vist GE, et al. GRADE Working Group. GRADE: an
emerging consensus on rating quality of evidence and strength of recommen-
dations. BM] 2008;336:924-6.

[3] Rumgay H, Arnold M, Ferlay ], et al. Global burden of primary liver cancer in
2020 and predictions to 2040. ] Hepatol 2022;77(6):1598-606.

[4] Garuti F, Neri A, Avanzato F, et al. The changing scenario of hepatocellular
carcinoma in Italy: an update. Liver Int 2021;41(3):585-97.

[5] Cabibbo G, Enea M, Attanasio M, et al. A meta-analysis of survival rates of
untreated patients in randomized clinical trials of hepatocellular carcinoma.
Hepatology 2010;51(4):1274-83.

[6] Giannini EG, Farinati F, Ciccarese F, et al. Prognosis of untreated hepatocellu-
lar carcinoma. Hepatology 2015;61(1):184-90.

[7] Camma C, Cabibbo G. Prognostic scores for hepatocellular carcinoma: none is
the winner. Liver Int 2009;29(4):478-80.

[8] Singal AG, Zhang E, Narasimman M, et al. HCC surveillance improves early

detection, curative treatment receipt, and survival in patients with cirrhosis:

a meta-analysis. ] Hepatol 2022;77(1):128-39.

Vitale A, Cabibbo G, lavarone M, et al. HCC Special Interest Group of the Ital-

ian Association for the Study of the Liver. Personalised management of pa-

tients with hepatocellular carcinoma: a multiparametric therapeutic hierarchy
concept. Lancet Oncol 2023;24(7):e312-22.

CNEC - Centro Nazionale per I'Eccellenza delle Cure Manuale metodologico

per la produzione di linee guida di pratica clinica, Roma: ISS - Istituto Su-

periore di Sanita; 2020. Available at https://snlg.iss.it/wp-content/uploads/
2019/04/MM_v1.3.2_apr_2019.pdf.

GRADEpro gdt [Computer program] mcmaster university (developed by ev-

idence prime) GRADEpro gdt, Hamilton (ON): McMaster University; 2021.

Version accessed 5 November developed by Evidence PrimeAvailable at

grade-pro.org.

[12] Higgins JGS. Cochrane handbook for systematic reviews of interventions;
2011.

[13] Wells GA, Shea B, O’Connell D, Peterson ], Welch V, Losos M, Tugwell P. The
Newcastle-Ottawa Scale (NOS) for assessing the quality of nonrandomised
studies in meta-analyses; 2000.

[14] Cabibbo G, Latteri F, Antonucci M, et al. Multimodal approaches to the
treatment of hepatocellular carcinoma. Nat Clin Pract Gastroenterol Hepatol
2009;6(3):159-69.

[15] Cabibbo G, Aghemo A, Lai Q, et al. Optimizing systemic therapy for ad-
vanced hepatocellular carcinoma: the key role of liver function. Dig Liver Dis
2022;54(4):452-60.

[16] European Association for the Study of the LiverEASL Clinical Prac-
tice Guidelines: management of hepatocellular carcinoma. ] Hepatol
2018;69(1):182-236.

[17] Cabibbo G, Petta S, Barbara M, Italian Liver Cancer (ITALICA) group, et al. Hep-
atic decompensation is the major driver of death in HCV-infected cirrhotic
patients with successfully treated early hepatocellular carcinoma. ] Hepatol
2017;67(1):65-71.

[18] Byrd K, Alqahtani S, Yopp AC, et al. Role of multidisciplinary care in the man-
agement of hepatocellular carcinoma. Semin Liver Dis 2021;41(1):1-8.

[19] Seif El Dahan K, Reczek A, Daher D, et al. Multidisciplinary care for pa-
tients with HCC: a systematic review and meta-analysis. Hepatol Commun
2023;7:e0143.

[20] Agarwal PD, Phillips P, Hillman L, et al. Multidisciplinary management of hep-
atocellular carcinoma improves access to therapy and patient survival. ] Clin
Gastroenterol 2017;51(9):845-9.

[21] Casadei Gardini A, Scarpi E, Foschi FG, et al. Impact of physician experi-
ence and multidisciplinary team on clinical outcome in patients receiving So-
rafenib. Clin Res Hepatol Gastroenterol 2019;43(5):e76-8.

[9

[10]

[11]

Downloaded for AdminAigo AdminAigo (guidomanfredi@virgilio.it) at Italian Hospital Gastroenterologists and Endoscopists Association from
ClinicalKey.com by Elsevier on June 24, 2024. For personal use only. No other uses without permission. Copyright ©2024. Elsevier Inc. All rights reserved.


https://snlg.iss.it/wp-content/uploads/2023/02/LG97_AISF-AIOM_Epatocarcinoma.pdf
http://refhub.elsevier.com/S1590-8658(23)01019-8/sbref0002
http://refhub.elsevier.com/S1590-8658(23)01019-8/sbref0003
http://refhub.elsevier.com/S1590-8658(23)01019-8/sbref0004
http://refhub.elsevier.com/S1590-8658(23)01019-8/sbref0005
http://refhub.elsevier.com/S1590-8658(23)01019-8/sbref0006
http://refhub.elsevier.com/S1590-8658(23)01019-8/sbref0007
http://refhub.elsevier.com/S1590-8658(23)01019-8/sbref0008
http://refhub.elsevier.com/S1590-8658(23)01019-8/sbref0009
https://snlg.iss.it/wp-content/uploads/2019/04/MM_v1.3.2_apr_2019.pdf
http://refhub.elsevier.com/S1590-8658(23)01019-8/sbref0011
http://refhub.elsevier.com/S1590-8658(23)01019-8/sbref0012
http://refhub.elsevier.com/S1590-8658(23)01019-8/sbref0013
http://refhub.elsevier.com/S1590-8658(23)01019-8/sbref0014
http://refhub.elsevier.com/S1590-8658(23)01019-8/sbref0015
http://refhub.elsevier.com/S1590-8658(23)01019-8/sbref0016
http://refhub.elsevier.com/S1590-8658(23)01019-8/sbref0017
http://refhub.elsevier.com/S1590-8658(23)01019-8/sbref0018
http://refhub.elsevier.com/S1590-8658(23)01019-8/sbref0019
http://refhub.elsevier.com/S1590-8658(23)01019-8/sbref0020
http://refhub.elsevier.com/S1590-8658(23)01019-8/sbref0021

G. Cabibbo, B. Daniele, M. Borzio et al.

[22] Duininck G, Lopez-Aguiar AG, Lee RM, et al. Optimizing cancer care for hepa-
tocellular carcinoma at a safety-net hospital: the value of a multidisciplinary
disease management team. ] Surg Oncol 2019;120(8):1365-70.

[23] Gaba RC, Kallwitz ER, Parvinian A, et al. Imaging surveillance and multidisci-
plinary review improves curative therapy access and survival in HCC patients.
Ann Hepatol 2013;12(5):766-73.

[24] Serper M, Taddei TH, Mehta R, et al. Association of provider specialty and
multidisciplinary care with hepatocellular carcinoma treatment and mortality.
Gastroenterology 2017;152(8):1954-64.

[25] Sinn DH, Choi GS, Park HC, et al. Multidisciplinary approach is associ-
ated with improved survival of hepatocellular carcinoma patients. PLoS ONE
2019;14(1):e0210730.

[26] Yopp AC, Mansour ]JC, Beg MS, et al. Establishment of a multidisciplinary
hepatocellular carcinoma clinic is associated with improved clinical outcome.
Ann Surg Oncol 2014;21(4):1287-95.

[27] Marrero JA, Kulik LM, Sirlin CB, et al. Diagnosis, staging, and management of
hepatocellular carcinoma: 2018 practice guidance by the American Associa-
tion for the Study of Liver Diseases. Hepatology 2018;68:723-50.

[28] Singal AG, Llovet JM, Yarchoan M, et al. AASLD practice guidance on pre-
vention, diagnosis, and treatment of hepatocellular carcinoma. Hepatology
2023;78(6):1922-65.

[29] Korean Liver Cancer Association; National Cancer Center2018 Korean Liver
Cancer Association-National Cancer Center Korea Practice Guidelines for the
Management of Hepatocellular Carcinoma. Gut Liver 2019;13:227-99.

[30] Kokudo N, Hasegawa K, Akahane M, et al. Evidence-based clinical practice
guidelines for hepatocellular carcinoma: the Japan society of hepatology 2013
update (3rd JSH-HCC Guidelines). Hepatol Res 2015:45.

[31] Raccomandazioni Multisocietarie Italiane (AISF, AIOM, IT-IHPBA, SIC, SIRM,
SITO) per la gestione clinica integrata del paziente con epatocarci-
noma. https://www.webaisf.org/wpcontent/uploads/2019/02/position_paper_
hcc_v30_22.12.1.pdf

[32] Vitale A, Peck-Radosavljevic M, Giannini EG, et al. Personalized treat-
ment of patients with very early hepatocellular carcinoma. ] Hepatol
2017;66(2):412-23.

[33] Kawaguchi Y, Hasegawa K, Hagiwara Y, et al. Effect of diameter and num-
ber of hepatocellular carcinomas on survival after resection, transarterial
chemoembolization, and ablation. Am | Gastroenterol 2021;116(8):1698-708.

[34] Livraghi T, Meloni F, Di Stasi M, et al. Sustained complete response and com-
plications rates after radiofrequency ablation of very early hepatocellular car-
cinoma in cirrhosis: is resection still the treatment of choice? Hepatology
2008;47:82-9.

[35] Jia Z, Zhang H, Li N. Evaluation of clinical outcomes of radiofrequency ab-

lation and surgical resection for hepatocellular carcinoma conforming to the

Milan criteria: a systematic review and meta-analysis of recent randomized

controlled trials. ] Gastroenterol Hepatol 2021;36(7):1769-77.

Shin SW, Ahn KS, Kim SW, et al. Liver resection versus local ablation thera-

pies for hepatocellular carcinoma within the Milan criteria: a systematic re-

view and meta-analysis. Ann Surg 2021;273(4):656-66.

Vigano L, Laurenzi A, Solbiati L, et al. Open liver resection, laparoscopic liver

resection, and percutaneous thermal ablation for patients with solitary small

hepatocellular carcinoma (<30mm): review of the literature and proposal for

a therapeutic strategy. Dig Surg 2018;35(4):359-71.

Chen MS, Li JQ, Zheng Y, et al. A prospective randomized trial comparing per-

cutaneous local ablative therapy and partial hepatectomy for small hepatocel-

lular carcinoma. Ann Surg 2006;243(3):321-8.

[39] Huang ], Yan L, Cheng Z, 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.

[40] Feng K, Yan J, Li X, et al. A randomized controlled trial of radiofrequency ab-
lation and surgical resection in the treatment of small hepatocellular carci-
noma. ] Hepatol 2012;57(4):794-802.

[41] Fang Y, Chen W, Liang X, et al. Comparison of long-term effectiveness and
complications of radiofrequency ablation with hepatectomy for small hepato-
cellular carcinoma. | Gastroenterol Hepatol 2014;29(1):193-200.

[42] Ng K, Chok Chan A, et al. Randomized clinical trial of hepatic resection versus
radiofrequency ablation for early-stage hepatocellular carcinoma. Br ] Surg
2017;104(13):1775-84.

[43] Lee H, Lee ], Yoon ], et al. A prospective randomized study comparing ra-
diofrequency ablation and hepatic resection for hepatocellular carcinoma
2018. Ann Surg Treat Res 2018;94(2):74-82.

[44] Lee S, Kang T, Cha D, et al. Radiofrequency ablation vs. surgery for perivas-

cular hepatocellular carcinoma: propensity score analyses of long-term out-

comes. ] Hepatol 2018;69(1):70-8.

Chong C, Lee KF, Chu CM, et al. Microwave ablation provides better sur-

vival than liver resection for hepatocellular carcinoma in patients with bor-

derline liver function: application of ALBI score to patient selection. HPB
2018;20(6):546-54.

Chong CC, Lee KF, Chu CM, et al. Laparoscopic hepatectomy (with or with-

out Robotic Assistance) versus radiofrequency ablation as a minimally inva-

sive treatment for very early-stage or early-stage hepatocellular carcinoma.

Dig Surg 2020;37(1):65-71.

Chu HH, Kim JH, Kim PN, et al. Surgical resection versus radiofrequency ab-

lation very early-stage HCC (< 2cm Single HCC): a propensity score analysis.

Liver Int 2019;39(12):2397-407.

[36]

[37]

[38]

[45]

[46]

[47]

231

Digestive and Liver Disease 56 (2024) 223-234

[48] Conticchio M, Inchingolo R, Delvecchio A, et al. Radiofrequency ablation vs
surgical resection in elderly patients with hepatocellular carcinoma in Milan
criteria. World ] Gastroenterol 2021;27(18):2205-18.

[49] Di Sandro S, Benuzzi L, Lauterio A, et al. Single Hepatocellular Carci-
noma approached by curative-intent treatment: a propensity score analy-
sis comparing radiofrequency ablation and liver resection. Eur J Surg Oncol
2019;45(9):1691-9.

[50] Harada N, Maeda T, Yoshizumi T, et al. Laparoscopic liver resection is a fea-
sible treatment for patients with hepatocellular carcinoma and portal hyper-
tension. Anticancer Res 2016;36(7):3489-97.

[51] He W, Li B, Zheng Y, et al. Resection vs. ablation for alpha-fetoprotein pos-

itive hepatocellular carcinoma within the Milan criteria: a propensity score

analysis. Liver Int 2016;36(11):1677-87.

Ito T, Tanaka S, Iwai S, et al. Outcomes of laparoscopic hepatic resection

versus percutaneous radiofrequency ablation for hepatocellular carcinoma lo-

cated at the liver surface: a case-control study with propensity score match-
ing. Hepatol Res 2016;46(6):565-74.

Kaibori M, Yoshii K, Hasegawa K, et al. Treatment optimization for hepatocel-

lular carcinoma in elderly patients in a japanese nationwide cohort. Ann Surg

2019;270(1):121-30.

Kato Y, Okamura Y, Omae K, et al. Propensity score-matched comparison of

non-anatomical resection and radiofrequency ablation for hepatocellular car-

cinoma in patients with up to three tumours, each measuring up to 3cm in
diameter. BJS Open 2018;2(4):213-19.

Kim T, Chang ], Um S, et al. Comparison of 2 curative treatment options for

very early hepatocellular carcinoma: efficacy, recurrence pattern, and retreat-

ment. Medicine 2019;98(26):e16279.

[56] LiY, Chen P, Yeh, et al. Clinical outcomes of surgical resection versus radiofre-
quency ablation in very-early-stage hepatocellular carcinoma: a propensity
score matching analysis. BMC Gastroenterol 2021;21(1):418.

[57] Liu P, Hsu Y, Hsia C, et al. Surgical resection versus radiofrequency ablation
for single hepatocellular carcinoma < 2cm in a propensity score model. Ann
Sur 2016;263(3):538-45.

[58] Miura JT, Johnston FM, Tsai S, et al. Surgical resection versus ablation
for hepatocellular carcinoma < 3 cm: a population-based analysis. HPB
2015;17(10):896-901.

[59] Pan Y, Long Q, Yi M, et al. Radiofrequency ablation versus laparoscopic hepa-
tectomy for hepatocellular carcinoma: a real world single center study. Eur ]
Surg Oncol 2020;46(4 Pt A):548-59.

[60] Pompili M, Saviano A, De Matthaeis N, et al. Long-term effectiveness of resec-
tion and radiofrequency ablation for single hepatocellular carcinoma <3cm.
Results of a multicenter Italian survey. ] Hepatol 2013;59(1):89-97.

[61] Ryu T, Takami Y, Wada Y, et al. Hepatic resection versus operative microwave
ablation for single hepatocellular carcinoma <5 cm: a propensity score-
matched analysis. Surgery 2019;166(3):254-62.

[62] Song J, Yu Wang, Ma K, et al. Laparoscopic hepatectomy versus radiofre-
quency ablation for minimally invasive treatment of single, small hepatocel-
lular carcinomas. Surg Endosc 2016;30(10):4249-57.

[63] Takayasu K, Arii S, Sakamoto M, et al. Impact of resection and ablation for
single hypovascular hepatocellular carcinoma <2cm analysed with propensity
score weighting. Liver Int 2018;38(3):484-93.

[64] Wang ], Houng W, Chi Chih, et al. Survival comparison between sur-
gical resection and radiofrequency ablation for patients in BCLC very
early/early-stage hepatocellular carcinoma. ] Hepatol 2012;56(2):412-18.

[65] Thein HH, Isaranuwuatchai I, Campitelli M, et al. Health care costs associ-
ated with hepatocellular carcinoma: a population-based study. Hepatology
2013;58(4):1375-84.

[66] Cucchetti A, Piscaglia F, Cescon M, et al. Cost-effectiveness of hepatic resec-
tion versus percutaneous radiofrequency ablation for early hepatocellular car-
cinoma. ] Hepatol 2013;59(2):300-7.

[67] Fukami Y, Kaneoka Y, Maeda A, et al. Liver resection for multiple
hepatocellular carcinomas: a japanese nationwide survey. Ann Surg
2020;272:145-54.

[68] Roayaie S, Jibara G, Tabrizian P, et al. The role of hepatic resection in the
treatment of hepatocellular cancer. Hepatology 2015;62:440-51.

[69] Bolondi L, Burroughs A, Dufour JF, et al. Heterogeneity of patients with inter-
mediate (BCLC B) hepatocellular carcinoma: proposal for a subclassification
to facilitate treatment decisions. Semin Liver Dis 2012;32:348-59.

[70] Ha Y, Shim JH, Kim SO, et al. Clinical appraisal of the recently proposed
Barcelona Clinic Liver Cancer Stage B subclassification by survival analysis.
] Gastroenterol Hepatol 2014;29:787-93.

[71] Kim JH, Shim JH, Lee HC, et al. New intermediate-stage subclassification for
patients with hepatocellular carcinoma treated with transarterial chemoem-
bolization. Liver Int 2017;37:1861-8.

[72] Yamakado K, Miyayama S, Hirota S, et al. Prognosis of patients with interme-
diate-stage hepatocellular carcinomas based on the Child-Pugh score: sub-
classifying the intermediate stage (Barcelona Clinic Liver Cancer stage B). Jpn
J Radiol 2014;32:644-9.

[73] Kudo M, Arizumi T, Ueshima K, et al. Subclassification of BCLC B stage hepa-
tocellular carcinoma and treatment strategies: proposal of modified Bolondi’s
subclassification (Kinki criteria). Dig Dis 2015;33:751-8.

[74] Ishizawa T, Hasegawa K, Aoki T, et al. Neither multiple tumors nor portal hy-
pertension are surgical contraindications for hepatocellular carcinoma. Gas-
troenterology 2008;134:1908-16.

[52]

[53]

[54]

[55]

Downloaded for AdminAigo AdminAigo (guidomanfredi@pvirgilio.it) at Italian Hospital Gastroenterologists and Endoscopists Association from
ClinicalKey.com by Elsevier on June 24, 2024. For personal use only. No other uses without permission. Copyright ©2024. Elsevier Inc. All rights reserved.


http://refhub.elsevier.com/S1590-8658(23)01019-8/sbref0022
http://refhub.elsevier.com/S1590-8658(23)01019-8/sbref0023
http://refhub.elsevier.com/S1590-8658(23)01019-8/sbref0024
http://refhub.elsevier.com/S1590-8658(23)01019-8/sbref0025
http://refhub.elsevier.com/S1590-8658(23)01019-8/sbref0026
http://refhub.elsevier.com/S1590-8658(23)01019-8/sbref0027
http://refhub.elsevier.com/S1590-8658(23)01019-8/sbref0028
http://refhub.elsevier.com/S1590-8658(23)01019-8/sbref0029
http://refhub.elsevier.com/S1590-8658(23)01019-8/sbref0030
https://www.webaisf.org/wpcontent/uploads/2019/02/position_paper_hcc_v30_22.12.1.pdf
http://refhub.elsevier.com/S1590-8658(23)01019-8/sbref0032
http://refhub.elsevier.com/S1590-8658(23)01019-8/sbref0033
http://refhub.elsevier.com/S1590-8658(23)01019-8/sbref0034
http://refhub.elsevier.com/S1590-8658(23)01019-8/sbref0035
http://refhub.elsevier.com/S1590-8658(23)01019-8/sbref0036
http://refhub.elsevier.com/S1590-8658(23)01019-8/sbref0037
http://refhub.elsevier.com/S1590-8658(23)01019-8/sbref0038
http://refhub.elsevier.com/S1590-8658(23)01019-8/sbref0039
http://refhub.elsevier.com/S1590-8658(23)01019-8/sbref0040
http://refhub.elsevier.com/S1590-8658(23)01019-8/sbref0041
http://refhub.elsevier.com/S1590-8658(23)01019-8/sbref0042
http://refhub.elsevier.com/S1590-8658(23)01019-8/sbref0043
http://refhub.elsevier.com/S1590-8658(23)01019-8/sbref0044
http://refhub.elsevier.com/S1590-8658(23)01019-8/sbref0045
http://refhub.elsevier.com/S1590-8658(23)01019-8/sbref0046
http://refhub.elsevier.com/S1590-8658(23)01019-8/sbref0047
http://refhub.elsevier.com/S1590-8658(23)01019-8/sbref0048
http://refhub.elsevier.com/S1590-8658(23)01019-8/sbref0049
http://refhub.elsevier.com/S1590-8658(23)01019-8/sbref0050
http://refhub.elsevier.com/S1590-8658(23)01019-8/sbref0051
http://refhub.elsevier.com/S1590-8658(23)01019-8/sbref0052
http://refhub.elsevier.com/S1590-8658(23)01019-8/sbref0053
http://refhub.elsevier.com/S1590-8658(23)01019-8/sbref0054
http://refhub.elsevier.com/S1590-8658(23)01019-8/sbref0055
http://refhub.elsevier.com/S1590-8658(23)01019-8/sbref0056
http://refhub.elsevier.com/S1590-8658(23)01019-8/sbref0057
http://refhub.elsevier.com/S1590-8658(23)01019-8/sbref0058
http://refhub.elsevier.com/S1590-8658(23)01019-8/sbref0059
http://refhub.elsevier.com/S1590-8658(23)01019-8/sbref0060
http://refhub.elsevier.com/S1590-8658(23)01019-8/sbref0061
http://refhub.elsevier.com/S1590-8658(23)01019-8/sbref0062
http://refhub.elsevier.com/S1590-8658(23)01019-8/sbref0063
http://refhub.elsevier.com/S1590-8658(23)01019-8/sbref0064
http://refhub.elsevier.com/S1590-8658(23)01019-8/sbref0065
http://refhub.elsevier.com/S1590-8658(23)01019-8/sbref0066
http://refhub.elsevier.com/S1590-8658(23)01019-8/sbref0067
http://refhub.elsevier.com/S1590-8658(23)01019-8/sbref0068
http://refhub.elsevier.com/S1590-8658(23)01019-8/sbref0069
http://refhub.elsevier.com/S1590-8658(23)01019-8/sbref0070
http://refhub.elsevier.com/S1590-8658(23)01019-8/sbref0071
http://refhub.elsevier.com/S1590-8658(23)01019-8/sbref0072
http://refhub.elsevier.com/S1590-8658(23)01019-8/sbref0073
http://refhub.elsevier.com/S1590-8658(23)01019-8/sbref0074

G. Cabibbo, B. Daniele, M. Borzio et al.

[75] Torzilli G, Belghiti J, Kokudo N, et al. A snapshot of the effective in-
dications and results of surgery for hepatocellular carcinoma in tertiary
referral centers: is it adherent to the EASL/AASLD recommendations?

An observational study of the HCC East-West study group. Ann Surg

2013;257:929-37.

Vitale A, Burra P, Frigo AC, et al. Survival benefit of liver resection for patients

with hepatocellular carcinoma across different Barcelona Clinic Liver Cancer

stages: a multicentre study. ] Hepatol 2015;62:617-24.

Reig M, Forner A, Rimola ], Ferrer-Fabrega |, Burrel M, Garcia-Criado A, Kel-

ley RK, Galle PR, Mazzaferro V, Salem R, Sangro B, Singal AG, Vogel A, Fuster ],

Ayuso C, Bruix J. BCLC strategy for prognosis prediction and treatment recom-

mendation: the 2022 update. ] Hepatol 2022;76(3):681-93.

Yin L, Li H, Li AJ, et al. Partial hepatectomy vs. transcatheter arterial

chemoembolization for resectable multiple hepatocellular carcinoma beyond

Milan Criteria: a RCT. ] Hepatol 2014;61(1):82-8.

[79] Zhong JH, Ke Y, Gong WF, et al. Hepatic resection associated with good sur-
vival for selected patients with intermediate and advanced-stage hepatocel-
lular carcinoma. Ann Surg 2014;260(2):329-40.

[80] Tada T, Kumada T, Toyoda H, et al. Role of hepatic resection in patients with
intermediate-stage hepatocellular carcinoma: a multicenter study from Japan.
Cancer Sci 2017;108(7):1414-20.

[81] Chen S, Jin H, Dai Z, et al. Liver resection versus transarterial chemoemboliza-

tion for the treatment of intermediate- stage hepatocellular carcinoma. Can-

cer Med 2019;8(4):1530-9.

Lin CW, Chen YS, Lo GH, et al. Comparison of overall survival on surgical

resection versus transarterial chemoembolization with or without radiofre-

quency ablation in intermediate stage hepatocellular carcinoma: a propensity
score matching analysis. BMC Gastroenterol 2020;20(1):99.

Peng Y, Liu F, Xu H, et al. Is laparoscopic liver resection suitable for selected

patients with BCLC stage B HCC? A propensity score-matched analysis. HPB

(Oxford) 2020;22(4):595-602.

[84] Oh JH, Sinn DH, Choi GS, et al. Comparison of outcome between liver re-
section, radiofrequency ablation, and transarterial therapy for multiple small
hepatocellular carcinoma within the Milan criteria. Ann Surg Treat Res
2020;99(4):238-46.

[85] Lu L, Zheng P, Wu Z, et al. Hepatic resection versus transarterial chemoem-
bolization for intermediate-stage hepatocellular carcinoma: a Cohort Study.
Front Oncol 2021;11:618937.

[86] Ikai I, Arii S, Okazaki M, et al. Report of the 17th nationwide follow-up survey
of primary liver cancer in Japan. Hepatol Res 2007;37:676-91.

[87] Kokudo T, Hasegawa K, Matsuyama Y, et al. Liver Cancer Study Group of
Japan. Survival benefit of liver resection for hepatocellular carcinoma asso-
ciated with portal vein invasion. ] Hepatol 2016;65:938-43.

[88] Giannini EG, Bucci L, Garuti F, et al. Italian Liver Cancer (ITA.LLCA) group.
Patients with advanced hepatocellular carcinoma need a personalized man-
agement: a lesson from clinical practice. Hepatology 2018;67:1784-96.

[89] Glantzounis GK, Paliouras A, Stylianidi MC, et al. The role of liver resection
in the management of intermediate and advanced stage hepatocellular carci-
noma. A systematic review. Eur J Surg Oncol 2018;44:195-208.

[90] Kokudo T, Hasegawa K, Yamamoto S, et al. Surgical treatment of hepatocel-
lular carcinoma associated with hepatic vein tumor thrombosis. ] Hepatol
2014;61:583-8.

[91] Shi J, Lai EC, Li N, et al. Surgical treatment of hepatocellular carcinoma with
portal vein tumor thrombus. Ann Surg Oncol 2010;17:2073-80.

[92] Guarino M, Cucchetti A, Pontillo G, et al. Pattern of macrovascular invasion in
hepatocellular carcinoma. Eur J Clin Invest 2021;51(7):e13542.

[93] Zheng N, Wei X, Zhang D, Chai W, et al. Hepatic resection or transarte-
rial chemoembolization for hepatocellular carcinoma with portal vein tumor
thrombus. Medicine 2016;95:e3959.

[94] Wang K, Guo WX, Chen MS, et al. Multimodality Treatment for Hepatocel-
lular Carcinoma with portal vein tumor thrombus: a large-scale, multicenter,
propensity mathching score analysis. Medicine 2016;95:e3015.

[95] Mei ], Li SH, Wang QX, et al. Resection vs. sorafenib for hepatocellular car-
cinoma with macroscopic vascular invasion: a real world, propensity score
matched analytic study. Front Oncol 2020;10:573.

[96] Famularo S, Donadon M, Cipriani F, et al. Hepatectomy versus sorafenib
in advanced nonmetastatic hepatocellular carcinoma: a real-life multicentric
weighted comparison. Ann Surg 2022;275(4):743-52.

[97] Govalan R, Lauzon M, Luu M, et al. Comparison of surgical resection and sys-
temic treatment for hepatocellular carcinoma with vascular invasion: national
cancer database analysis. Liver Cancer 2021;10(5):407-18.

[98] MaAahringer-Kunz A, Steinle V, Kloeckner R, et al. The impact of por-
tal vein tumor thrombosis on survival in patients with hepatocellular
carcinoma treated with different therapies: a cohort study. PLoS ONE
2021;16(5):0249426.

[99] Llovet JM, Ricci S, Mazzaferro V, et al. Sorafenib in advanced hepatocellular
carcinoma. N Engl ] Med 2008;359(4):378-90.

[100] Finn RS, Qin S, Ikeda M, et al. Atezolizumab plus bevacizumab in unresectable
hepatocellular carcinoma. N Engl ] Med 2020;382(20):1894-905.

[101] Abou-Alfa GK, Lau G, Kudo M, et al. Tremelimumab plus durvalumab in
unresectable hepatocellular carcinoma. NEJM Evid 2022;1:EVID0a2100070.
doi:10.1056/EVID0a2100070.

[102] Persad G, Wertheimer A, Emanuel EJ. Principles for allocation of scarce med-
ical interventions. Lancet 2009;373:423-31.

[76]

[77]

[78]

[82]

[83]

232

Digestive and Liver Disease 56 (2024) 223-234

[103] Vitale A, Farinati F, Burra P, et al. Italian Liver Cancer Group Utility-based
criteria for selecting patients with hepatocellular carcinoma for liver trans-
plantation: a multicenter cohort study using the alpha- fetoprotein model as
a survival predictor. Liver Transpl 2015;21:1250-8.

[104] Vitale A, Huo TL, Cucchetti A, et al. Survival benefit of liver transplantation
versus resection for hepatocellular carcinoma: impact of MELD score. Ann
Surg Oncol 2015;22:1901-7.

[105] Schaubel DE, Guidinger MK, Biggins SW, et al. Survival benefit-based de-
ceased-donor liver allocation. Am ] Transplant 2009;9:970-81.

[106] Berry K, Ioannou GN. Are patients with Child’s A cirrhosis and hepatocellular
carcinoma appropriate candidates for liver transplantation? Am ] Transplant
2012;12:706-17.

[107] Cillo U, Vitale A, Volk ML, et al. The survival benefit of liver transplantation
in hepatocellular carcinoma patients. Dig Liver Dis 2010;42:642-9.

[108] Vitale A, Morales RR, Zanus G, et al. Barcelona Clinic Liver Cancer stag-
ing and transplant survival benefit for patients with hepatocellular carci-
noma: a multicentre, cohort study; Italian Liver Cancer group. Lancet Oncol
2011;12:654-62.

[109] Cillo U, Vitale A, Polacco M, et al. Liver transplantation for hepatocellular car-
cinoma through the lens of transplant benefit. Hepatology 2017;65:1741-8.

[110] Takayasu K, Arii S, Kudo M, et al. Superselective transarterial chemoemboliza-
tion for hepatocellular carcinoma. Validation of treatment algorithm proposed
by Japanese guidelines. ] Hepatol 2012;56:886-92.

[111] Vitale A, Scolari F, Bertacco A, et al. Sustained complete response after bi-
ological downstaging in patients with hepatocellular carcinoma: XXL-Like
prioritization for liver transplantation or “Wait and See” Strategy? Cancers
2021;13(10):2406.

[112] Mazzaferro V, Citterio D, Bhoori S, et al. Liver transplantation in hepatocel-
lular carcinoma after tumour downstaging (XXL): a randomised, controlled,
phase 2b/3 trial. Lancet Oncol 2020;21:947-56.

[113] Lai Q, Vitale A, lesari S, et al. Intention-to-treat survival benefit of
liver transplantation in patients with hepatocellular cancer. Hepatology
2017;66(1):910-1919.

[114] Vitale A, Volk ML, De Feo TM, et al. A method for establishing allocation eq-
uity among patients with and without hepatocellular carcinoma on a com-
mon liver transplant waiting list. ] Hepatol 2014;60(2):290-7.

[115] Cillo U, Burra P, Mazzaferro V, et al. A multistep, consensus-based approach
to organ allocation in liver transplantation: toward a “Blended Principle
Model”. Am ] Transplant 2015;15:2552-61.

[116] Mehta N, Bhangui P, Yao FY, et al. Liver transplantation for hepatocellular car-
cinoma. Working Group Report from the ILTS transplant oncology consensus
conference. Transplantation 2020;104:1136-42.

[117] Thorburn D, Taylor R, Whitney ], et al. Resuming liver transplantation amid
the COVID-19 pandemic. Lancet Gastroenterol Hepatol 2021;6(1):12-13.

[118] Spolverato G, Vitale A, Ejaz A, et al. The relative net health benefit of liver
resection, ablation, and transplantation for early hepatocellular carcinoma.
World ] Surg 2015;39(6):1474-84.

[119] Kim KC, Wang VW, Siddiqui FJ, et al. Cost-effectiveness analysis of liver re-
section versus transplantation for early hepatocellular carcinoma within the
Milan criteria. Hepatology 2015;61(1):227-37.

[120] Lofti T, Hajizadeh A, Moja L, et al. A taxonomy and framework for identifying
and developing actionable statements in guidelines suggests avoiding infor-
mal recommendations. ] Clin Epidemiol 2021;23 S0895- 4356(21)00314-0.

[121] Guyatt GH, Alonso-Coello P, Schiinemann H], et al. Guideline panels should
seldom make good practice statements: guidance from the GRADE Working
Group. ] Clin Epidemiol 2016;80:3-7.

[122] Mazzaferro V, Regalia E, Doci R, et al. Liver transplantation for the treatment

of small hepatocellular carcinomas in patients with cirrhosis. N Engl ] Med

1996;334(11):693-9.

Italian Association for the Study of the Liver (AISF), AISF Expert Panel. Po-

sition paper of the Italian Association for the Study of the Liver (AISF): the

multidisciplinary clinical approach to hepatocellular carcinoma. Dig Liver Dis
2013;45(9):712-23.

Yao FY, Xiao L, Bass NM, et al. Liver transplantation for hepatocellular carci-

noma: validation of the UCSF- expanded criteria based on preoperative imag-

ing. Am ] Transplant 2007;7:2587-96.

[125] Mazzaferro V, Llovet JM, Miceli R, et al. Predicting survival after liver trans-
plantation in patients with hepatocellular carcinoma beyond the Milan crite-
ria: a retrospective, exploratory analysis. Lancet Oncol 2009;10:35-43.

[126] Lee SG, Hwang S, Moon DB, et al. Expanded indication criteria of living donor
liver transplantation for hepatocellular carcinoma at one large-volume center.
Liver Transpl 2008;14:935-45.

[127] Bonadio I, Colle I, Geerts A, et al. Liver transplantation for hepatocellular car-
cinoma comparing the Milan, UCSF, and Asan criteria: long-term follow-up of
a Western single institutional experience. Clin Transplant 2015;29:425-33.

[128] Duvoux C, Roudot-Thoraval F, Decaens T, et al. Liver transplantation for hep-
atocellular carcinoma: a model including alpha-fetoprotein improves the per-
formance of Milan criteria. Gastroenterology 2012;143:986-94.

[129] Notarpaolo A, Layese R, Magistri P, et al. Validation of the AFP model as a
predictor of HCC recurrence in patients with viral hepatitis-related cirrhosis
who had received a liver transplant for HCC. ] Hepatol 2017;66(3):552-9.

[130] Toso C, Meeberg G, Hernandez-Alejandro R, et al. Total tumor volume and
alpha-fetoprotein for selection of transplant candidates with hepatocellular
carcinoma: a prospective validation. Hepatology 2015;62:158-65.

[123]

[124]

Downloaded for AdminAigo AdminAigo (guidomanfredi@pvirgilio.it) at Italian Hospital Gastroenterologists and Endoscopists Association from
ClinicalKey.com by Elsevier on June 24, 2024. For personal use only. No other uses without permission. Copyright ©2024. Elsevier Inc. All rights reserved.


http://refhub.elsevier.com/S1590-8658(23)01019-8/sbref0075
http://refhub.elsevier.com/S1590-8658(23)01019-8/sbref0076
http://refhub.elsevier.com/S1590-8658(23)01019-8/sbref0077
http://refhub.elsevier.com/S1590-8658(23)01019-8/sbref0078
http://refhub.elsevier.com/S1590-8658(23)01019-8/sbref0079
http://refhub.elsevier.com/S1590-8658(23)01019-8/sbref0080
http://refhub.elsevier.com/S1590-8658(23)01019-8/sbref0081
http://refhub.elsevier.com/S1590-8658(23)01019-8/sbref0082
http://refhub.elsevier.com/S1590-8658(23)01019-8/sbref0083
http://refhub.elsevier.com/S1590-8658(23)01019-8/sbref0084
http://refhub.elsevier.com/S1590-8658(23)01019-8/sbref0085
http://refhub.elsevier.com/S1590-8658(23)01019-8/sbref0086
http://refhub.elsevier.com/S1590-8658(23)01019-8/sbref0087
http://refhub.elsevier.com/S1590-8658(23)01019-8/sbref0088
http://refhub.elsevier.com/S1590-8658(23)01019-8/sbref0089
http://refhub.elsevier.com/S1590-8658(23)01019-8/sbref0090
http://refhub.elsevier.com/S1590-8658(23)01019-8/sbref0091
http://refhub.elsevier.com/S1590-8658(23)01019-8/sbref0092
http://refhub.elsevier.com/S1590-8658(23)01019-8/sbref0093
http://refhub.elsevier.com/S1590-8658(23)01019-8/sbref0094
http://refhub.elsevier.com/S1590-8658(23)01019-8/sbref0095
http://refhub.elsevier.com/S1590-8658(23)01019-8/sbref0096
http://refhub.elsevier.com/S1590-8658(23)01019-8/sbref0097
http://refhub.elsevier.com/S1590-8658(23)01019-8/sbref0098
http://refhub.elsevier.com/S1590-8658(23)01019-8/sbref0099
http://refhub.elsevier.com/S1590-8658(23)01019-8/sbref0100
https://doi.org/10.1056/EVIDoa2100070
http://refhub.elsevier.com/S1590-8658(23)01019-8/sbref0102
http://refhub.elsevier.com/S1590-8658(23)01019-8/sbref0103
http://refhub.elsevier.com/S1590-8658(23)01019-8/sbref0104
http://refhub.elsevier.com/S1590-8658(23)01019-8/sbref0105
http://refhub.elsevier.com/S1590-8658(23)01019-8/sbref0106
http://refhub.elsevier.com/S1590-8658(23)01019-8/sbref0107
http://refhub.elsevier.com/S1590-8658(23)01019-8/sbref0108
http://refhub.elsevier.com/S1590-8658(23)01019-8/sbref0109
http://refhub.elsevier.com/S1590-8658(23)01019-8/sbref0110
http://refhub.elsevier.com/S1590-8658(23)01019-8/sbref0111
http://refhub.elsevier.com/S1590-8658(23)01019-8/sbref0112
http://refhub.elsevier.com/S1590-8658(23)01019-8/sbref0113
http://refhub.elsevier.com/S1590-8658(23)01019-8/sbref0114
http://refhub.elsevier.com/S1590-8658(23)01019-8/sbref0115
http://refhub.elsevier.com/S1590-8658(23)01019-8/sbref0116
http://refhub.elsevier.com/S1590-8658(23)01019-8/sbref0117
http://refhub.elsevier.com/S1590-8658(23)01019-8/sbref0118
http://refhub.elsevier.com/S1590-8658(23)01019-8/sbref0119
http://refhub.elsevier.com/S1590-8658(23)01019-8/sbref0120
http://refhub.elsevier.com/S1590-8658(23)01019-8/sbref0121
http://refhub.elsevier.com/S1590-8658(23)01019-8/sbref0122
http://refhub.elsevier.com/S1590-8658(23)01019-8/sbref0123
http://refhub.elsevier.com/S1590-8658(23)01019-8/sbref0124
http://refhub.elsevier.com/S1590-8658(23)01019-8/sbref0125
http://refhub.elsevier.com/S1590-8658(23)01019-8/sbref0126
http://refhub.elsevier.com/S1590-8658(23)01019-8/sbref0127
http://refhub.elsevier.com/S1590-8658(23)01019-8/sbref0128
http://refhub.elsevier.com/S1590-8658(23)01019-8/sbref0129
http://refhub.elsevier.com/S1590-8658(23)01019-8/sbref0130

G. Cabibbo, B. Daniele, M. Borzio et al.

[131] Mazzaferro V, Sposito C, Zhou ], et al. Metroticket 2.0 model for analysis of
competing risks of death after liver transplantation for hepatocellular carci-
noma. Gastroenterology 2018;154(1):128-39.

[132] Cillo U, Vitale A, Bassanello M, et al. Liver transplantation for the treat-
ment of moderately or well-differentiated hepatocellular carcinoma. Ann Surg
2004;239(2):150-9.

[133] Sapisochin G, Goldaracena N, Laurence JM, et al. The extended Toronto cri-
teria for liver transplantation in patients with hepatocellular carcinoma: a
prospective validation study. Hepatology 2016;64(6):2077-88.

[134] Li C, Wen TF, Yan L, et al. Liver resection versus liver resection plus TACE
for patients with hepatocellular carcinoma beyond Milan criteria. ] Surg Res
2017;209(8-16).

[135] Facciuto M, Koneru B, Rocca ], et al. Surgical treatment of hepatocellular
carcinoma beyond Milan criteria. Results of liver resection, salvage
transplantation, and primary liver transplantation. Ann Surl Oncol
2008;15(5):1383-91.

[136] Lee KK, Kim DG, Moon I, et al. Liver transplantation versus liver resection
for the treatment of hepatocellular carcinoma. ] Surg Oncol
2010;101(1):47-53.

[137] Cho Y, Lee JH, Lee DH, et al. Comparison of treatment outcome between liv-
ing donor liver transplantation and Sorafenib for patients with hepatocellular
carcinoma beyond the Milan criteria. Oncotarget 2017;8(29):47555-64.
Heinzow HS, Brockmann ]G, Vahler M, et al. Liver transplantation versus
supraselective transarterial chemoembolization in palliative patients with
hepatocellular carcinoma exceeding the Milan Criteria - Is it time or a more
individual approach? Ann Transplant 2013;18:515-24.
Kim ], Kwon C, Joh ], et al. Patients with unresectable hepatocellular car-
cinoma beyond Milan criteria: should we perform transarterial chemoem-
bolization or liver transplantation? Transplant Proc  2010;42(3):821-4
20.Thein HH, Isaranuwatchai W, Campitelli MA, et al. Health Care Costs Asso-
ciated with Hepatocellular Carcinoma: A Population-Based Study. Hepatology
2013;58(4):1375-84.

Gelli M, Sebagh M, Porcher R, et al. Liver Resection for early hepatocellular

carcinoma: preoperative predictors of non-transplantable recurrence and im-

plications for treatment allocation. Ann Surg 2020;272:820-6.

[141] de Haas RJ, Lim C, Bhangui P, et al. Curative salvage liver transplantation
in patients with cirrhosis and hepatocellular carcinoma: an intention-to-treat
analysis. Hepatology 2018;67:204-15.

[142] Cillo U, Vitale A, Volk ML, et al. Liver transplantation for T2 hepatocellular
carcinoma during the COVID-19 pandemic: a novel model balancing individ-
ual benefit against healthcare resources. Cancers 2021;13(6):1416.

[143] Vitale A, Volk M, Cillo U. Transplant benefit for patients with hepatocellular
carcinoma. World ] Gastroenterol 2013;19(48):9183-8.

[144] Vitale A, Farinati F, Pawlik TM, et al. The concept of therapeutic hierarchy for
patients with hepatocellular carcinoma: a multicenter cohort study. Liver Int
2019;39(8):1478-89.

[145] Bhangui P, Allard MA, Vibert E, et al. Salvage versus primary liver transplan-
tation for early hepatocellular carcinoma: do both strategies yield similar out-
comes? Ann Surg 2016;264:155-63.

[146] Li HY, Wei YG, Yan LN, et al. Salvage liver transplantation in the treat-
ment of hepatocellular carcinoma: a Meta-analysis. World ] Gastroenterol
2012;18(19):2415-22.

[147] Murali AR, Patil S, Phillips KT, et al. Locoregional therapy with curative in-
tent versus primary liver transplant for hepatocellular carcinoma: systematic
review and meta-analysis. Transplantation 2017;101(8):e249-57.

[148] Xiong Q, Geng TT, He L, et al. Harm and benefits of salvage transplanta-
tion for hepatocellular carcinoma: an updated meta-analysis. Transplant Proc
2019;48(10):3336-47.

[149] Yadav DK, Chen W, Bai X, et al. Salvage liver transplant versus primary
liver transplant for patients with hepatocellular carcinoma. Ann. Transplant.
2018;23:524-45.

[150] Zhu Y, Dong J, Wang WL, et al. Short- and long-term outcomes after salvage
liver transplantation versus primary liver transplantation for hepatocellular
carcinoma: a meta-analysis. Transplant Proc 2013;45(9):3329-42.

[151] Majno P, Sarasin F, Menth G, et al. Primary liver resection and salvage trans-
plantation or primary liver transplantation in patients with single, small hep-
atocellular carcinoma and preserved liver function: an outcome- oriented de-
cision analysis. Hepatology 2000;31(4):899-906.

[152] Van Kleek EJ, Schwartz JM, Rayhill SC, et al. Liver transplantation for
hepatocellular carcinoma: a survey of practices. ] Clin Gastroenterol
2006;40(7):643-7.

[153] Adam R, Azoulay D, Castaing D, et al. Liver resection as a bridge to transplan-
tation for hepatocellular carcinoma on cirrhosis: a reasonable strategy? Ann
Surg 2003;238(4):508-19.

[154] Belghiti ], Cortes A, Abdalla EK, et al. Resection prior to liver transplantation
for hepatocellular carcinoma. Ann Surg 2003;238(6):885-93.

[155] Del Gaudio M, Ercolani G, Ravaioli M, et al. Liver transplantation for recur-
rent hepatocellular carcinoma on cirrhosis after liver resection: university of
Bologna experience. Am ] Transplant 2008;8:1177-85.

[156] Liu F, Wei Y, Wang W, et al. Salvage liver transplantation for recurrent hep-
atocellular carcinoma within UCSF criteria after liver resection. PLoS ONE
2012(11).

[157] Margarit C, Escartin A, Castells L, et al. Resection for hepatocellular
carcinoma is a good option in Child-Turcotte-Pugh class a patients
with cirrhosis who are eligible for liver transplantation. Liver Transplant.
2005;11(10):1242-51.

[138]

[139]

[140]

233

Digestive and Liver Disease 56 (2024) 223-234

[158] Sapisochin G, Bilbao I, Balsells ], et al. Optimization of liver transplanta-
tion as a treatment of intrahepatic hepatocellular carcinoma recurrence after
partial liver resection: experience of a single European series. World ] Surg
2010;34(9):2146-54.

Scatton O, Zalinski S, Terris B, et al. Hepatocellular carcinoma developed on

compensated cirrhosis: resection as a selection tool for liver transplantation.

Liver Transplant. 2008;14(6):779-88.

Vennarecci G, Antonini E, Santoro R, et al. First-line liver resection

and salvage transplantation are increasing therapeutics strategies for pa-

tients with hepatocellular carcinoma and child A cirrhosis. Transplant Proc
2007;39(6):1857-60.

Cucchetti A, Cescon M, Trevisani F, et al. What is the probability of being too

old for salvage transplantation after hepatocellular carcinoma resection? Dig

Liver Dis 2012;44(6):523-9.

Lai Q Vitale A, Halazun K, et al. Identification of an upper limit of tu-

mor burden for downstaging in candidates with hepatocellular cancer wait-

ing for liver transplantation: a West-East Collaborative Effort. Cancers (Basel)

2020;12:452.

Sinha J, Mehta N, Dodge ]L, et al. Are there upper limits in tumor burden for

down-staging of hepatocellular carcinoma to liver transplant? Anal. All-Com-

ers Protocol Hepatol 2019;70:1185-96.

[164] Murali AR, Romero-Marrero C, Miller C, et al. Predictors of successful down-

staging of hepatocellular carcinoma outside Milan criteria. Transplantation

2016;100:2391-7.

Mehta N, Guy ], Frenette CT, et al. Excellent outcomes of Liver trans-

plantation following down staging of hepatocellular carcinoma to within

Milan  criteria—a  multi-center study. Clin  Gastroenterol —Hepatol

2018;16:955-64.

Cillo U, Burra P, Mazzaferro V, et al. [-BELT (Italian Board of Experts in the

Field of Liver Transplantation). A multistep, consensus-based approach to or-

gan allocation in liver transplantation: toward a “Blended Principle Model”.

Am ] Transplant 2015;15:2552-61.

Burra P, Giannini EG, Caraceni P, et al. Specific issues concerning the man-

agement of patients on the waiting list and after liver transplantation. Liver

Int 2018;38(8):1338-62.

[168] Yao FY, Hirose R, LaBerge ]M, et al. A prospective study on downstag-
ing of hepatocellular carcinoma prior to liver transplantation. Liver Transpl
2005;11(12):1505-14.

[169] Yao FY, Kerlan RK Jr, Hirose R, et al. Excellent outcome following down-stag-
ing of hepatocellular carcinoma prior to liver transplantation: an intention-
to-treat analysis. Hepatology 2008;48(3):819-27.

[170] Yao FY, Mehta N, Flemming ], et al. Downstaging of hepatocellular cancer be-
fore liver transplant: longterm outcome compared to tumors within Milan
criteria. Hepatology 2015;61:1968-77.

[171] Ravaioli M, Grazi GL, Piscaglia F, et al. Liver transplantation for hepatocellular
carcinoma: results of down- staging in patients initially outside the Milan
selection criteria. Am J Transplant 2008;8(12):2547-57.

[172] Mehta N, Dodge ]JL, Roberts JP, et al. Alpha-fetoprotein decrease from >1,000
to < 500ng/mL in patients with hepatocellular carcinoma leads to improved
posttransplant outcomes. Hepatology 2019;69:1193-205.

[173] Mehta N, Dodge JL, Grab ]D, et al. National experience on down-staging of
hepatocellular carcinoma before liver transplant: influence of tumor burden,
alpha-fetoprotein, and wait time. Hepatology 2020;71(3):943-54.

[174] Lei ], Wang W, Yan LJ. Downstaging advanced hepatocellular carcinoma to
the Milan criteria may provide a comparable outcome to conventional Milan
criteria. Gastrointest Surg 2013;17:1440-6.

[175] Gordon-Weeks AN, Snaith A, Petrinic T, et al. Systematic review of outcome
of downstaging hepatocellular cancer before liver transplantation in patients
outside the Milan criteria. Br ] Surg 2011;98(9):1201-8.

[176] Chapman WC, Garcia-Aroz S, Vachharajani N, et al. Liver transplantation for
advanced hepatocellular carcinoma after downstaging without up-front stage
restrictions. ] Am Coll Surg 2017;224(4):610-21.

[177] Bova V, Miraglia R, Maruzzelli L, et al. Predictive factors of downstaging of
hepatocellular carcinoma beyond the Milan criteria treated with intra-arterial
therapies. Cardiovasc Intervent Radiol 2013;36:433-9.

[178] Toso C, Meeberg G, Andres A, et al. Downstaging prior to liver transplantation
for hepatocellular carcinoma: advisable but at the price of an increased risk
of cancer recurrence - a retrospective study. Transpl Int 2019;32:163-72.

[179] Otto G, Herber S, Heise M, et al. Response to transarterial chemoembolization
as a biological selection criterion for liver transplantation in hepatocellular
carcinoma. Liver Transpl 2006;12:1260-7.

[180] Finkenstedt A, Vikoler A, Portenkirchner M, et al. Excellent post-transplant
survival in patients with intermediate stage hepatocellular carcinoma re-
sponding to neoadjuvant therapy. Liver Int 2016;36:688-95.

[181] Ettorre GM, Levi Sandri GB, Laurenzi A, et al. Yttrium -90 radioemboliza-
tion for hepatocellular carcinoma prior to liver transplantation. World | Surg
2017;41:241-9.

[182] Mazzaferro V, Bhoori S, Sposito C, et al. Milan criteria in liver transplanta-
tion for hepatocellular carcinoma: an evidence-based analysis of 15 years of
experience. Liver Transpl 2011;17(Suppl 2):S44-57.

[183] Lee S, Kim KW, Song G-W, et al. The real impact of bridging or downstaging
on survival outcomes after liver transplantation for hepatocellular carcinoma.
Liver Cancer 2020;9:721-33.

[184] Ravaioli M, Odaldi F, Cucchetti A, et al. Long term results of down-staging
and liver transplantation for patients with hepatocellular carcinoma beyond
the conventional criteria. Sci Rep 2019;9:3781.

[159]

[160]

[161]

[162]

[163]

[165]

[166]

[167]

Downloaded for AdminAigo AdminAigo (guidomanfredi@pvirgilio.it) at Italian Hospital Gastroenterologists and Endoscopists Association from
ClinicalKey.com by Elsevier on June 24, 2024. For personal use only. No other uses without permission. Copyright ©2024. Elsevier Inc. All rights reserved.


http://refhub.elsevier.com/S1590-8658(23)01019-8/sbref0131
http://refhub.elsevier.com/S1590-8658(23)01019-8/sbref0132
http://refhub.elsevier.com/S1590-8658(23)01019-8/sbref0133
http://refhub.elsevier.com/S1590-8658(23)01019-8/sbref0134
http://refhub.elsevier.com/S1590-8658(23)01019-8/sbref0135
http://refhub.elsevier.com/S1590-8658(23)01019-8/sbref0136
http://refhub.elsevier.com/S1590-8658(23)01019-8/sbref0137
http://refhub.elsevier.com/S1590-8658(23)01019-8/sbref0138
http://refhub.elsevier.com/S1590-8658(23)01019-8/sbref0139
http://refhub.elsevier.com/S1590-8658(23)01019-8/sbref0140
http://refhub.elsevier.com/S1590-8658(23)01019-8/sbref0141
http://refhub.elsevier.com/S1590-8658(23)01019-8/sbref0142
http://refhub.elsevier.com/S1590-8658(23)01019-8/sbref0143
http://refhub.elsevier.com/S1590-8658(23)01019-8/sbref0144
http://refhub.elsevier.com/S1590-8658(23)01019-8/sbref0145
http://refhub.elsevier.com/S1590-8658(23)01019-8/sbref0146
http://refhub.elsevier.com/S1590-8658(23)01019-8/sbref0147
http://refhub.elsevier.com/S1590-8658(23)01019-8/sbref0148
http://refhub.elsevier.com/S1590-8658(23)01019-8/sbref0149
http://refhub.elsevier.com/S1590-8658(23)01019-8/sbref0150
http://refhub.elsevier.com/S1590-8658(23)01019-8/sbref0151
http://refhub.elsevier.com/S1590-8658(23)01019-8/sbref0152
http://refhub.elsevier.com/S1590-8658(23)01019-8/sbref0153
http://refhub.elsevier.com/S1590-8658(23)01019-8/sbref0154
http://refhub.elsevier.com/S1590-8658(23)01019-8/sbref0155
http://refhub.elsevier.com/S1590-8658(23)01019-8/sbref0156
http://refhub.elsevier.com/S1590-8658(23)01019-8/sbref0157
http://refhub.elsevier.com/S1590-8658(23)01019-8/sbref0158
http://refhub.elsevier.com/S1590-8658(23)01019-8/sbref0159
http://refhub.elsevier.com/S1590-8658(23)01019-8/sbref0160
http://refhub.elsevier.com/S1590-8658(23)01019-8/sbref0161
http://refhub.elsevier.com/S1590-8658(23)01019-8/sbref0162
http://refhub.elsevier.com/S1590-8658(23)01019-8/sbref0163
http://refhub.elsevier.com/S1590-8658(23)01019-8/sbref0164
http://refhub.elsevier.com/S1590-8658(23)01019-8/sbref0165
http://refhub.elsevier.com/S1590-8658(23)01019-8/sbref0166
http://refhub.elsevier.com/S1590-8658(23)01019-8/sbref0167
http://refhub.elsevier.com/S1590-8658(23)01019-8/sbref0168
http://refhub.elsevier.com/S1590-8658(23)01019-8/sbref0169
http://refhub.elsevier.com/S1590-8658(23)01019-8/sbref0170
http://refhub.elsevier.com/S1590-8658(23)01019-8/sbref0171
http://refhub.elsevier.com/S1590-8658(23)01019-8/sbref0172
http://refhub.elsevier.com/S1590-8658(23)01019-8/sbref0173
http://refhub.elsevier.com/S1590-8658(23)01019-8/sbref0174
http://refhub.elsevier.com/S1590-8658(23)01019-8/sbref0175
http://refhub.elsevier.com/S1590-8658(23)01019-8/sbref0176
http://refhub.elsevier.com/S1590-8658(23)01019-8/sbref0177
http://refhub.elsevier.com/S1590-8658(23)01019-8/sbref0178
http://refhub.elsevier.com/S1590-8658(23)01019-8/sbref0179
http://refhub.elsevier.com/S1590-8658(23)01019-8/sbref0180
http://refhub.elsevier.com/S1590-8658(23)01019-8/sbref0181
http://refhub.elsevier.com/S1590-8658(23)01019-8/sbref0182
http://refhub.elsevier.com/S1590-8658(23)01019-8/sbref0183
http://refhub.elsevier.com/S1590-8658(23)01019-8/sbref0184

G. Cabibbo, B. Daniele, M. Borzio et al.

[185] Qin S, Chen M, Cheng AL, et al. Atezolizumab plus bevacizumab versus active
surveillance in patients with resected or ablated high-risk hepatocellular car-
cinoma (IMbrave050): a randomised, open-label, multicentre, phase 3 trial.
Lancet 2023;402(10415):1835-47.

[186] Singal AG, Rich NE, Mehta N, et al. Direct-acting antiviral therapy for hepatitis
C virus infection is associated with increased survival in patients with a his-
tory of hepatocellular carcinoma. Gastroenterology 2019;157(5) 1253-63.e2.

[187] Cabibbo G, Celsa C, Calvaruso V, Rete Sicilia Selezione Terapia - HCV (RE-
SIST-HCV) and Italian Liver Cancer (ITALICA) Group, et al. Direct-acting an-
tivirals after successful treatment of early hepatocellular carcinoma improve
survival in HCV-cirrhotic patients. ] Hepatol 2019;71(2):265-73.

234

Digestive and Liver Disease 56 (2024) 223-234

[188] Reig M, Cabibbo G. Antiviral therapy in the palliative setting of HCC (BCLC-B
and -C). ] Hepatol 2021;74(5):1225-33.

[189] lavarone M, Nault JC, Cabibbo G, Torres F, Reig M. Indolent cancer and pat-
tern of progression: two missing parameters in trial design for hepatology.
Hepatology 2023. doi:10.1097/HEP.0000000000000527.

[190] Cabibbo G, Maida M, Genco C, Antonucci M, Camma C. Causes of and preven-
tion strategies for hepatocellular carcinoma. Semin Oncol 2012;39(4):374-83.

[191] Pecorelli A, Lenzi B, Gramenzi A, et al. Curative therapies are superior to stan-
dard of care (transarterial chemoembolization) for intermediate stage hepa-
tocellular carcinoma. Liver Int 2017;37(3):423-33.

Downloaded for AdminAigo AdminAigo (guidomanfredi@pvirgilio.it) at Italian Hospital Gastroenterologists and Endoscopists Association from
ClinicalKey.com by Elsevier on June 24, 2024. For personal use only. No other uses without permission. Copyright ©2024. Elsevier Inc. All rights reserved.


http://refhub.elsevier.com/S1590-8658(23)01019-8/sbref0185
http://refhub.elsevier.com/S1590-8658(23)01019-8/sbref0186
http://refhub.elsevier.com/S1590-8658(23)01019-8/sbref0187
http://refhub.elsevier.com/S1590-8658(23)01019-8/sbref0188
https://doi.org/10.1097/HEP.0000000000000527
http://refhub.elsevier.com/S1590-8658(23)01019-8/sbref0190
http://refhub.elsevier.com/S1590-8658(23)01019-8/sbref0191

	Multidisciplinary Treatment of Hepatocellular Carcinoma in 2023: Italian practice Treatment Guidelines of the Italian Association for the Study of the Liver (AISF), Italian Association of Medical Oncology (AIOM), Italian Association of Hepato-Bilio-Pancreatic Surgery (AICEP), Italian Association of Hospital Gastroenterologists (AIGO), Italian Association of Radiology and Clinical Oncology (AIRO), Italian Society of Pathological Anatomy and Diagnostic Cytology (SIAPeC-IAP), Italian Society of Surgery (SIC), Italian Society of Gastroenterology (SIGE), Italian Society of Medical and Interventional Radiology (SIRM), Italian Organ Transplant Society (SITO), and Association of Patients with Hepatitis and Liver Disease (EpaC) - Part I - Surgical treatments
	1 Introduction
	2 Background
	3 Methods for developing the guideline
	4 PICO questions and recommendations
	5 Future perspective
	Conflict of interest
	Acknowledgements
	References


