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( Global burden of primary liver cancer )

' © Oy Liver cancer ranked among the
\ = ot I top 3 causes of cancer death in
,I, 905,700 830,200 i I 46 countries

people were diagnosed people died from liver in 2020
with liver cancer in 2020 cancer in 2020

The number of people
diagnosed with or dying from
liver cancer globally could

ﬁ;, increase by

more than 55%
between 2020 and 2040 if
current rates do not change

Liver cancer is a major cause of death in many countries. Efforts to reduce the incidence of preventable
liver cancer should be prioritised to avoid the predicted rise in people diagnosed with liver cancer.

Nel 2018 in Italia sono stati stimanti 12800 nuovi casi, circa 3% di tutti i nuovi casi di
tumore, con rapporto ': ¢ 2,2:1.

E’ terza causa di morte per tumore nella fascia 50-69 aa.

La sopravvivenza a 5 anni e del 20%.
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Fig. 1 Worldwide Epidemiology of Liver Cancer in 2020. Data source GLOBOCAN 2020 (http//acoiarcfr/), (A) The estimated age-standardized
incidences of liver cancer worldwide in 2020. (B) Bar charts of the estimated number of incident cases woridwide. (C) Bar charts of the estimated
number of deaths worldwide. (D) WHO estimated the number of deaths from liver cancer from 2020 to 2040

Zhang et al. Biomarker Research (2022) 10:3 https://doi.org/10.1186/s40364-021-00350-4
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Epidemiology of hepatocellular carcinoma
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Trends in hepatocellular carcinoma incidence rates by country, 1978-1982 through 2008-
2012. Rates are per 100,000 person-years and age-adjusted to the world standard population

K A Mc Glynn. Hepatology. 2021



Main risk factors for primary liver cancer worldwide

~90% of HCCs are of known underlying aetiology1

- Most frequently HCV, HBV, alcohol and aflatoxin exposure

Alcohol (%) HBV (%) HCV (%) Cthers (%)
Europe
Westem 32 13 44 10
Central 46 15 29 10
Eastern 53 15 24 8
North America 37 9 31 23
Andean Latin America 23 45 12 20
Asia
East Asia 32 41 g9 18
Asia-Pacific 18 22 55 6
South-East Asia 31 26 22 21
Africa
North Africa, Middle East 13 27 44 16
Southem (sub-Saharan) 40 29 20 11
Westem (sub-5Saharan) 29 45 11 15
EASL

 Hewre s 1l Hispoerz fegrp

1- Akinyemiju T, et al. JAMA Oncol 2017;3:1683-91;
EASL CPG HCC. J Hepatol 2018; doi: 10.1016/j.jhep.2018.03.019



BMI and Mortality From Cancer Among U.S. Men

Type of cancer (highest body mass index category)
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Global Epidemiology, Prevention, and Management of Hepatocellular Carcinoma.

MAK et Al . 2018 ASCO educational book



HCC prevalence relative to 2002 level

Prevalence of HCC in waitlisted
candidates by etiology
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Younossi Clin Gastroenterol Hepatol, 2018



> Dig Liver Dis. 2022 Dec;54(12):1664-1671. doi: 10.1016/).dld.2022.08.033. Epub 2022 Sep 10.

Temporal trends of waitlistings for liver
transplantation in Italy: The ECALITA (Evolution of

IndiCAtion in LIver transplantation in ITAly) registry
study

Tommaso Maria Manzia 1, Silvia Trapani 2, Alessandra Nardi 2, Andrea Ricci 2, llaria Lenci #,
Martina Milana 4, Roberta Angelico ', Tullia Maria De Feo 2, Salvatore Agnes ©, Enzo Andormo 7,
Umberto Baccarani &, Amedeo Carraro ?, Matteo Cescon %, Umberto Cillo ', Michele Colledan 12,
Luciano De Carlis 2, Paolo De Simone ', Fabrizio Di Benedetto '°, Giuseppe Maria Ettorre 1°,
Salvatore Gruttadauria 17, Luigi Giovanni Lupo '8, Vincenzo Mazzaferro 1°, Renato Romagnoli 29,
Giorgio Rossi 21, Massimo Rossi 2%, Marco Spada 23, Giovanni Vennarecci ¥, Marco Vivarelli 22,

Fausto Zamboni ?®, Giuseppe Tisone !, Massimo Cardillo 2, Mario Angelico *

Tra il 2004 e il 2020 sono stati rilevati i dati di 17.317 pazienti in lista di attesa in
ltalia. | pazienti sono stati suddivisi in tre ERE:1(2004-2011),2(2012-2014) and
3(2015-2020). Pazienti listati per cirrosi sono diminuiti dal 65.9% in Era 1 al 46.1% in Era
3, mentre quelli per HCC sono aumentati dal 28.7% to 48.7%. Confrontando le ERE 1 e 3, i
listati per cirrosi-HCV sono diminuiti dal 35.9% al 12.1%,mentre coloro con HCC —HCV
relato aumentati dal 8.5%al 26.7%. Stabili i pazienti HBV (13.2% e 12.4%),mentre i casi di
HCC-HBV relati sono aumentati dal 4.0% al 11.6%. Diminuiti i casi di malattia alcolica dal
16.9% al 12.9% mentre agli HCC-alcool relati sono incrementati dal 1.9% al 3.9%.



Raccomandazioni EASL

T i \ X
: 4 -JS‘J 3 }--- s y ,‘l_
4 4 4
HCC Normal Subclinical molecular/ Diagnosed 2% pamary
Prograssion hepatocyte histological IEN 1* primary HCC HCC
Liver disease Chronic Advanced Cirrhosis
Prograssion hepatiss fibrosis
Exposura/presence of risk factors
Type of I
prevenson Primary Secondary » Tertiary (adjuvant)
HCC screening Post-treatment monstoring
Antiviral tharapees
Ant-inflammation therapies
Potential
chemoprevention Anti-fibrotic therapies
strateges

Metabolic disease treatment

Molecular targeted theraples

Fujiwara N, et al, J Hepatol 2018:68:526-49
EASL CPG HCC. J Hepatol 2018: doi: 10.1016/.jhep,2018.03.019



BCLC strategy for prognosis and treatment recommendation: The 2022 update
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* DOWNSTAGING

- trattamento dell’ HCC per ridurre la massa

tumorale (e riportarla in criteri di
trapiantabilita) prima dell’inserimento in lista

di attesa.

e BRIDGE Therapy

- trattamento dell’lHCC durante il tempo di lista
di attesa per ridurre il rischio di progressione
del tumore e quindi il rischio di de-list.
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Patient Selection for Downstaging of
Hepatocellular Carcinoma Prior to
Liver Transplantation—Adjusting the
Odds?

Daniel Seshofer™, Henrik Petrowsky?, Stefan Schneeberger”, Eric Vibert®, Jens Ricke®,
Gonzalo Sapisochin®, Jean-Charles Nault™® and Thomas Berg®

TABLE 1 | Morphometric and combined (Toronto) eslection criteria fior LT.

Solitary HGC
Milan criteria (MC) =5 cm
Up-to-sewen criteria (LTT) =7 cm
UCEF criteria =6.5 om

Extended Toronto crteria (eTC) M limnit in size

Only G1 und G2 tumors (obiigatory biopay)
Mo tumor-associated symptome

Multifecal HGG

bzamal 3 nodules =3 cm
Eurmn of maximum tumor diemeter (om) and number of tumors <7

HCC: largest nodule <4.5 cm and sum of the diameter of &l nodules <8 cm

Mo limits in size and number
Only G1 und G2 tumors (obligatory biopey)
Mo tumaor-assodated symptoms

TABLE 2 | Molecular subclassification of HCC.

“Proliferation class"
[50%of HGG)

G1-G3

Poor differentistion

High frequency of vascular invesion

High AFP lavels

Freqguent HEV sticlogy (G1-G2)

&3 Mecrofrebecular-messive histological subtypes (poor
prognosis)

Chromosomal instability and TPS3 mutations

G1: Stem cell features, RFSEKAS mutations

G1-G6 classification
Histological dinical
characteristics

Mdlecular features

G1-G2: AXINT mutations
(&3 Dysregulation of celdl cycle genes, FGF 18 ampliication, and
TSC1/2 mutations

“Mon-proliferation class"
[50%o0f HEC)

Gd-G6

Well‘moderate differentiation

Low frequency of wascular invasion

Low AFF levels

kdainky HCA and alcohal

G4 Contain the steatohepatitic subtypes of HCC, inflammaetory infitrates,
and CRF expression

Chromosomal stability

G4: Retain hepatocyte-ike features, IL-8/JAK/STAT ectivation. and rare
CTHMNE1 and TPS3 mutations

G5 and G6: Wnt'b-catenin pattweay activation due to CTMMNE1 mutations
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initial maximum tumor diameter grading AFP
solitary HCC multifocal HCC (ng/ml)

roximate risk of MVI®

60%

§ rough estimation of the approximate risk of microvascular invasion (MW by using pre-LT svailable p eter (dato derived from different Western series,
00 suppl. table 1)

* especlally G2 WCC represent an Inhomogeneous group with significantly Increasing risk of MV In larger tumors but also concering other tumor
characteristics {e.g. PET poltivity, tumor heterogeneity {Pawlix)), and potentially also due to inter-cbserver hatercgeneity in the pathological classification

FIGURE 1 | Rough estimation of the risk of microvascular invasion (mV1) by using pre-LT avalable paramaters (data derved from different Westem senes, see

Supplementary Table S1). * eapecially G2 HOC represants an inhomogeneous group with significantly increasing risk of m\V in larger tumors but glso conceming other
tumor characteristics (e.g., PET positiity, tumor heterogensity [Pawiik]), and potentialy also due to inter-obssnver heterogensity in the pathological dassification.
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* detailed data are given in suppl. table 2
m = mean (x)

FIGURE 4 | (A) Actuanal 5-year survival after LT in recently published series of patients with subgroups outside the MC; (B) statistical summary of the dfferent
studies (box plot). & publcations within the last 5 years with indication of the 5-year recumence rate are incuded. * detaled data are gven In Supplementary Table S2.



BCLC 2022 update: Keypoints

Staging is linked to the 1st option to be considered according to scientific
evidence

Personalized treatment indication is established according to an expert

P e e et S Sl i S e i Sl e e

e e T

taken into account.

Stage 0/Stage A management varies according to potential access to LT and
specific profiles

Resection to be preferredif LT is an option

When LT is not an option, ablation is considered equivalent to resection in
stage 0 and stage A solitary lesion £ 3cm

B i e R i el ol et i St APl e e il T )
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First-line RFA for HCC < 3cm In potentially
transplantable patients

1.00 <

= HCC 2 cm
e —_ —_—— e HOC =2 em
& 075+ .
E -
3
g 0.50
g
c
2 025
an
HCC <2  982% 86.2%  79.0%
0.00 - Log-rank lesl p = 0,001 Cm
0 1 2 3 4 i o o 0
Years after ablation HCC =2 93.3% 77.6% 70.9%
M* at risk
HCC =2em 134 122 ar 79 82 38 Cm
HCC=2em 167 160 140 116 73 58

Fig. 4. Survival probabilities between transplantable patients with HCC
*2 cm and =2 cm after first-line ablation. HCC, hepatocellular carcinoma.

Doyle A et al. J Hepatol 2019; 70(5):866-873



First-line RFA for HCC < 3cm in potentially
transplantable patients

B, Hazards torecur beyond Milan
Heemen - Patients with HCC >2 cm and
0.80+ AFP>=100 ng/mL are at greater risk
8 060 QJ_W beyond the transplant
° — criteria.
2 L 1 ivrar tre -
T 0404 o - Liver transplantation should be
£ . . -
3 020 el o considered immediately after the
rr e first HCC recurrence for these
'_,,_.-.‘_F"-. T Log-rank test p <0.001 -
0.00 , : , : atients
0 1 2 3 4 5
Years after ablation
N® at risk
HCC =2 cm 134 112 84 53 39 26
HCC =2 cm 167 157 131 102 65 53

Doyle A, et al. J Hepatol 2019; 70(5):866-873



Liver transplantation is equally effective as a salvage therapy for
patients with HCC recurrence following RFA or resection

(a) Survival (c) survival
1051 Ly
—PLT 7 PLT
. SLT et SLT
80 * ..M p-0.31 an i P . p=ih34
b L -
E &l r__’ Al
b b=
E a0 — E
g &
i o
'\II —
il 11—
o II‘- . 1 . L T T T T T T
4 . 6 45 ol i 12 24 3G 42 i
Momths froem Listing Muontha Urom Tramsplant
Tatientsal risk Patients al risk
PLT 623 549 29 397 5 M2 PLT 508 470 413 159 321 270
ST [k ] h 1% 34 25 2 ST Sl 47 34 49 15 21

PLT: primary liver tranplantation -  SLT: salvage liver transplantation
Muaddi H, et al. Ann Surg Oncel, 2018; 25:991-999



Early-stage HCC: central role of ablation

Early stage HCC

Optimal ablation candidate

YES NO
Ablation _j, l-
Solitary 2-3 nodules

] <3cm
Recurrence: Transplantation QE&%IMQLQ%' J

VES candidate NO N Liver

1 transplantation

Surgery/MIS NO |

Stage migration




Early stage HCC




RESEARCH ARTICLE — e WILEY HEC 3-8 &m

Hyperthermia ablation combined with transarterial
chemoembolization versus monotherapy for hepatocellular
carcinoma: A systematic review and meta-analysis

Zheng Li¥* 0 | Qiang L% Xianhu Wang' | Weigiang Chen'**
Xiaodong Jin"™™ | Xinpgue Lin'*"® | Fel Ye'"*™ | Zhoneying Dai"*"*
Xinngung Ihr_'ngl""l". | Ping gt st Chuan Sun'**9 Xiongxinng Lin'*%5

(iuning fhang™® | Honglao Luo' | Ruifeng Lin'*

wln this study, we have demonstrated that HATACE for HCC is superior to TACE monotherapy
with respect to either efficacy or safety.

HATACE is more ¢ffective than HA monotherapy with comparable safety for non-small-sized
(=3 em) HCC.

Compared with HATACE, HA monotherapy could provide comparable survival benefit for the
patients with small (£3 cm) HCC»

Cancer Medicine 2021;10:8432-8450




Early stage HCC




TARE for solitary HCC: the LEGACY study

>

Proportion without progression

——  Localzes: mRECIST

RECIS

mRECIST
N A Rsk

7 ' ar ? n ']
0 6 12 18 24 30 36 42 48 54
Kaprar Me e
Time (months)
Salem R, et al. Hepatology 2021:74(5):2342-2352.



BCLC strategy for prognosis and treatment recommendation: The 2022 update

HCC
[ )
Faamea ¥ R
@ || Based an tumee huren. iher Very sarly stags (0) Early stags (A) Intermediste stage (B) Advanced stage (C) Terminal stage (D)
- function and sSnge sZom « Snge, or <! nedules cach <3 cm * Munncdular * Portal rvason andlor sxrahepabso spread * Aty tumer burden
g physical status + Prasanssd [var funclion®, PS 0| | » Prasseved ivar lunclion®, PS QO » Precared fver function®, PSO | | = Pressrved liver Tuncion, FS 1.2 » Ervd atsoa liver funcion FS 3-4
2 || Refined by AFP, ALBI score
& Chisd-Pugh, MELD
- A s ( 1
£NL A B
Fatential candidate Srge <3 nodules, Extonded Wel cefinad Diffuse, Infitrasve,
S for Itver each <3 om| | ver ranspiant | | nedules, preserved xiensive
- transplamtation oriena poctal fiow, bicbar lver
K {size, AFP) 28locive SomEs Frvolvarnant
F By Poral prasssa,
AL '
§ To decids individuslized N Yea R
-
2 tresrmenyt approech »._./‘
G Cortmindications
g Normal  Inaeased’ o LT
F =
o
Yes' No
[N R ~ ‘ l
o i
1* Treatment option Ablation Resection Ablation Transplant TACE Systemic treatment BSC
\
Expected survival >S5 years >2 years m
Vs ¥ N L
Not feastis of sl 1= Line
g eastie of Sailure Atezolzumab-BevacizumabiDurvalumab-Tremelimumab
= || Trestment stage migration If not feaside Sorafend or Lenvatinib or Durvalumab
E primes knwer prioeity 2Une Rugoealanily
=) ophons cue o nonslver {reenniz- A meer) x
] reled dincal prodle TACE - Fost samatanih { Cabozantin Ef -
8 Radioambolization jonly %o singis Weon 50 om) Ramucinsmab !
= forly o o) {AFP 24005 naimi] §
= (Age, coenorbidities. patisnt - Past asezolzumab-bavacizumab Clinical |_ 5
L values and avaisbibty) « Past durvalumab-tremadl ab trials 5 1
= - Pazt lenvatinib o Durvalumab z RRToe
< ( "Eanepd dy teoes with T Borden soospdatsm bor Izl ) ¥ uUne E | :‘,:;::L:'
*Finoonrarn Tovy Ee o kot 4 g perpirees ] MO wEh Cabozantinib 33 —- bt thay have not
4 adaquats renant Beer volurre tewn roesd

Jourtial of Hepatolagy DO 101016/ hep, 2021.11.015]

(3

JOURNAL OF

55 EASL HEPATOLOGY




REVIEW Open Access

Recent advances in systemic therapy for

®

Fig. 2 Currently approved drugs for advanced HCC and timeline of pivotal clinical trials. The

actual study

start to FDA approval. The red boxes represent first-line therapies, and the green

Check for
hepatocellular carcinoma -
Huajun Zhang', Wuyang Zhang", Longying _||an|;|1""' and Yongheng Chen'™
Sorafenib Lenvatinib Regorafenib Cabozantinib Ramucirumab
Vs, Vs, VS, Vs, VS,
placebo Sorafenib placebo placebo placebo
NCTO0105443 NCTO1761266 NCTO1774344 NCTOT98426 NCT02435433
(2005-2007) (2013-2018) (2013-2017) (2013-2019) (2015-2019)
2006 | (3010 (2014 | (2018
| 2008 [ 2012 | 2016 L2020
Nivolumab Pembrolizamab | Nivolumab + ipilimumab Atezolizumab + bevacizumab
progressing progressing progressing on/intolerant to Vs,
on'intolerant to on/intolerant to sorafenib sorafenib
sorafenib sorafenib NCTOI658878 NCTO03434379
NCTOI658878 NCT02702414 ‘ (2016-2020) (2012-2020)
(2012-2017) (2016-2018%) ;

lines along the timeline indicate the time from the

represen second-line therapes

Zhang et al. Biomarker Res

earch (2022) 10:3 https://doi.org/10.1186/s40364-021-00350-4




World Journal of
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Oncology

Submit a Manuscript: hit f - I 2022 January 15; 14(1): 163-180

Immunotherapy in liver transplantation for hepatocellular carcinoma:
Pros and cons

Luoo ¥ e ai. Immunotherapy in liver transplantation for BCC

Yi Luo, Fei Teng, Hong Fu, Guoe-Shan Ding oy o =
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Original Article

Centers with more therapeutic modalities are associated with
improved outcomes for patients with hepatocellular carcinoma
Julie M. Jiang', Nitin Ohri', Justin Tang', Renee Moadel’, Jacob Cynamon’, Andreas Kaubisch®,
Milan Kinkhabwala®, Madhur K. (ial’g', Chandan Guha', Rafi Kabarria'
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Multidisciplinary care is key in management of HCC

WMDT care leads to individualised patient care and survival outcomes that can exceed general guideline expectations 1<
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CASO CLINICO

Dati anamnestici: uomo di 70 aa, altezza 173 cm, peso 62 Kg, emogruppo
A+.

Storia di obesita (ex 100 kg, moderato uso di vino ai pasti), fumatore
corrente 10 sig/die. Non interventi chirurgici o patologie di rilievo in
anamnesi.

Nell'ultimo anno ha perso 20 Kg per cui si sottopone a controlli clinici e
radiologici completi con prima diagnosi di cirrosi epatica e HCC multifocale
(2cminS2,2,7mminS5, 2,8 cmin S7e 2,4 cm in S8). Alfafetoproteina 3
ug/L, classe funzionale Child Pugh A6.

Lo specialista epatologo lo avvia a trattamento di chemioembolizzazione
di downstaging ( TACE), ma complicata da successiva comparsa di ascite.
La risposta alla TC dopo 1 mese non € completa ( risposta completa in S2,
parziale su altri segmenti).

Il caso viene portato a discussione multidisciplinare e indicata la
valutazione preliminare per eleggibilita al trapianto.

La TC eseguita a 3 mesi dal trattamento evidenzia 2 focalita epatiche (4
cm in S7 e 3,8 cm S5), alfafetoproteina 5,1ug/L.

La valutazione preliminare evidenzia pattern respiratorio moderatamente
ostruttivo su enfisema polmonare centrolobulare. Una vasculopatia
multidistrettuale priva di stenosi emodinamicamente significative
(ostruzione del 60% della carotide interna sx e della femorale sx), non
patologia coronarica significativa, né cerebrale.

MELD 13 HCC MELD 21 ISOSCORE 21






| paziente viene inserito in lista per trapianto di fegato nel maggio 2018 e trapiantato
con organo ABO compatibile, donatore DBD, nel giugno 2018.

Il decorso operatorio e I'immediato post operatorio sono stati regolari ed il paziente e
stato dimesso in VII GPO.

L'istologico del fegato nativo:

Nodulo S2 (2,7 cm)nodulo in gran parte necrotico con minuto focolaio periferico di
carcinoma epatocellulare con aspetti a cellule chiare Glll, non evidenza di
angioinvasione.

Nodulo S5(4,5 cm)carcinoma epatocellulare ad architettura trabecolare e solida GllI,
estesamente necrotico, non evidenza di angioinvasione. Nodulo S7 (4 cm) carcinoma
epatocellulare ad architettura trabecolare e pseudoghiandolare Gl, non evidenzia di
angioinvasione

Il regime immunosoppressivo € stato minimizzato

Il monitoraggio radiologico non evidenzia recidiva di HCC a tre anni dal trapianto



Conclusioni

e Ruolo chiave della prevenzione primaria, ma fondamentale e
il ruolo della sorveglianza nella prevenzione secondaria e
terziaria per la diagnosi precoce e la possibilita di poter offrire
la scelta della miglior opzione terapeutica.

e | criteri di trapiantabilita dei pazienti sono stati
progressivamente ampliati, anche grazie all’ottimizzazione
delle opzioni terapeutiche: chirurgiche, locoregionali
radiologiche e oncologiche sistemiche.

e Assolutamente necessario che il percorso del paziente sia
gestito nell’'ambito di Team multidisciplinare e che possa
offrire tutte le tipologie di trattamento possibili, compresa
qguella trapiantologica, sin dai primi stadi della malattia.



