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Pl Centre Address (Public Institution or Non Profit Institution)

Please indicate the address of the centre where Principal Investigator is employed. The centre here indicated is the Coordinating Centre.

U.O.C. Oncologia, Ospedale Del Mare, Via Enrico Russo, 80147, Napoli
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Operative Units Institutional Address

Please list all the Clinical Centres directly involved in patients' recruitment and any Centres involved in other tasks/activities as statistics, administrative,

management, etc. The foreign Centres, if applicable, should be listed after the national centres. Please detail responsible investigator, name and address
of the Collaborating Centres.

-Gianluca Arrichiello, Oncologia Medica, AORN Sant'Anna e San Sebastiano Caserta, Via Ferdinando Palasciano, 81100 Caserta CE;
-Fabio Piscaglia, Dipartimento di Scienze Mediche e Chirurgiche (DIMEC), Alma Mater Studiorum, Medicina Interna e Malattie
Epatobiliari e Immunoallergologiche, IRCCS Azienda Ospedaliera, Universitaria di Bologna Padiglione 2 Via Albertoni, 15,
40138,Bologna:

-Vincenzo Montesarchio, Maria Luisa Lentini Graziano, UOC Oncologia AORN dei Colli Monaldi-Cotugno-CTO,Via L.Bianchi Napoli;
-Mario Scartozzi, Oncologia Medica, Universita di Cagliari, Via Universita 40, 09124 Cagliari;

-Carlo Aschele, Oncologia Medica, Ospedale Sant'’Andrea La Spezia- Via Vittorio Veneto n° 197,19121 La Spezia;

-Vincenzo Dadduzio, Oncologia,ASL BAT, Ospedale Monsignor Raffaele Dimiccoli, Viale Ippocrate, 15, 70051 Barletta;

-Francesco Verderame, U.O.C. Oncologia Medica, Ospedali Riuniti Villa Sofia - Cervello,Via Trabucco 180, 90146 Palermo;

-Antonio Avallone, S.C.Oncologia clinica sperimentale addominale, Istituto Nazionale Tumori IRCCS Fondazione G. Pascale, Via
Mariano Semmola, 53, 80131 Napoli;

-Emiliano Tamburini, Dipartimento di Oncologia e Cure Palliative Ospedale cardinale Panico, Via San Pio X, 4, 73039 Tricase;
-Gianluca Masi, U.O. Oncologia Medica 2, Azienda ospedaliero universitaria pisana, Via Roma 67, 56126 Pisa;

-Giuseppe Cabibbo, Sezione di Gastroenterologia,Universita di Palermo, Policlinico P. Giaccone di Palermo, Via Giordano Alfonso 3,
90127 Palermo;

-Carlo Garufi, Direttore UOC Oncologia, San Camillo Forlanini, Via Circonvallazione Gianicolense 87, 00152 Roma;

-Nicola Silvestris, UOC Oncologia, AO Policlinco Universitario G.Martino Messina, via Consolare Valeria 1, 98124, Messina;

-Adriano Pellicelli, U.O.C. Malattie del Fegato, Azienda Ospedaliera San Camillo-Forlanini, Via Circonvallazione Gianicolense 87, 00152
Roma;

-Massimo lavarone, Gastroenterologia e epatologia, Fondazione IRCCS Ca Granda Ospedale Maggiore Policlinico di Milano, Via F.
Sforza 28, 20122 Milano;

-Annamaria Pessino, DMT neoplasie Gl, Oncologia Medica 1, IRCCS Ospedale Policlinico San Martino, Largo Rosanna Benzi 10,
16132, Genova;

-Giuseppe Santabarbara, UOC di Oncologia, AORN Moscati, Via Contrada Amoretta, 83100, Avellino

-Maria Grazia Rodriquenz, Oncologia Casa Sollievo della Sofferenza, Viale Cappuccini 71013, San Giovanni Rotondo;

-Pietro Gatti, UOC Medicina Interna - PO Perrino ASL BR, Via SS7 per Mesagne, 72100, Brindisi;

-Sara Lonardi, Istituto Oncologico Veneto, IRCSS Oncologia 1, Via Gattamelata 64, 35128, Padova;

-Roberto Bordonaro, Dipartimento Oncologico, ARNAS Garibaldi Catania, Piazza Santa Maria Di Gesu 5, 95123 Catania;

-Rodolfo Sacco, Gastroenterologia ed Endoscopia Digestiva, AOU Policlinico di Foggia, Viale Pinto Luigi 1, 71122, Foggia;

-Edoardo G. Giannini, Clinica Gastroenterologica, IRCCS Ospedale Policlinico San Martino, Largo Rosanna Benzi 10, 16132, Genova,;
-Carlo Milandri, UOC Oncologia Medica, P.O. dell’Aretino, Casentino, Valtiberina, Valdichiana Aretina, sede UOC Ospedale San Donato
di Arezzo, Azienda USL Toscana Sud Est, Via Pietro Nenni 20, 52100 Arezzo;

-Giuseppe Aprile, Dipartimento Strutturale di Oncologia Clinica, Azienda ULSS8 Berica, Via Rodolfi 37, 36100 Vicenza;

-Erika Martinelli, Dipartimento di medicina di precisione, Oncologia Medica Universita della Campania Luigi Vanvitelli, Via Sergio Pansini
5, 80131, Napoli;

-Paolo Chiodini, Unita di statistica medica, Dipartimento di Salute Mentale e Fisica e Medicina Preventiva, Universita della Campania
Luigi Vanvitelli, Via A.De Gasperi 55, 80133, Napoli;

-Clorinda Schettino, S. C. Sperimentazioni Cliniche, Istituto Nazionale Tumori IRCCS Fondazione G. Pascale, Via Mariano Semmola,
53, 80131 Napoli;

-Nicola Normanno, S.C. Biologia cellulare e bioterapie, dipartimento di ricerca traslazionale Istituto Nazionale Tumori IRCCS Fondazione
G. Pascale, Via Mariano Semmola, 53, 80131, Napoli;

-Gianfranco De Feo, S.C. Monitoraggio scientifico e Quality Assurance della ricerca, Istituto Nazionale Tumori IRCCS Fondazione
G.Pascale, Via Mariano Semmola 53, 80131, Napoli;

-Luigi Terracciano, Dipartimento di patologia, Istituto Clinico Humanitas, Via Alessandro Manzoni 56, 20089 Rozzano.

-Maria Pia Brizzi, Oncologia Medica, AOU San Luigi Gonzaga, Regione Gonzole 10, 10043 Orbassano.

-Claudio Jommi, Dipartimento di scienze del farmaco, Universita del Piemonte orientale Amedeo Avogadro, Via Duomo 6,13100, Vercelli.
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Pharmacological Treatment

Please list each medicinal products used in both the treatment and in the control groups. Please note that the proposed pharmacological treatments
can be only drugs authorised in Italy. With the exception for different types of sequencing, the medicinal products can only be used for the approved
indications as defined by the SmPC and for indications reimbursed by the NHS under law 648/96. Medicinal products cannot be modified respect to the
marketing authorization (repacking, reformulation, and all the other modifications) except re-labelling.

Drug Marketed
Active ingredient Reimburse | Drug for treatment Patent / Approved
-ment class | group (T) Off patent indications/
(max_ 50 Chars) within the Drug for standard Other
NHS (A,C,H) | group (C)

(Can be clicked both) indications(*)

Not Applicable

(NA)

Sorafenib

H T,C Off patent Approved ind.
Lenvatinib

H T,C Patent Approved ind.
Atezolizumab

H T,C Patent Approved ind.
Bevacizumab

H T,C Off patent Approved ind.
Regorafenib

H T,C Patent Approved ind.
Cabozantinib

H T.C Off patent Approved ind.

(*) It is possible to indicate "other indication" only for different sequencing
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Drug

Marketed

Active ingredient

(max. 50 chars)

Reimburse
-ment class
within the
NHS (A,C,H)

Drug for treatment
group (T)

Drug for standard
group (C)

(Can be clicked both)

Not Applicable
(NA)

Patent /
Off patent

Approved
indications/
Other
indications(*)

Approved ind.

(*) It is possible to indicate "other indication" only for different sequencing

AIFA Call 2023 — THERAPEUTIC SEQUENCING IN ONCOLOGY - Protocol Form

76




Total study duration
Please note that the maximum allowed study duration (from AC/CE approval to last patient follow-up visit) is 60 months.

Study duration in months: 60

Study timing and recruitment

Phase
Study phase: lII-IV

Timing (in months)
Enrollment phase 48

Treatment and follow-up 60

Estimation of number of patients to be recruited 1.300
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Synopsis (max 4.000 characters)

Please describe: Background, Objectives, Methods, Expected results.

The evolution of treatment of advanced HCC during the last decade is characterized by the introduction of immunotherapy and of target-
based agents. Currently, immunotherapy in association with anti-VEGF (atezolizumab and bevacizumab) represents the standard first-
line therapy for patients with advanced HCC and good liver function, provided they do not have contraindications to either agent or both.
For the latter group of patients, sorafenib or lenvatinib represent a viable alternative. However, the introduction of immunotherapy as
first-line approach has come after trials promoted by pharmaceutical industries, each one providing evidence that is sufficient to warrant
market access but insufficient to explore the best place-in-therapy and the relative value of available treatment options based on solid
patient-centred endpoints. Head-to-head comparison of first-line and subsequent treatment sequences remain largely unexplored.

J-LI is a prospective adaptive master protocol addressing uncertainty arising in clinical practice through the integration of RCT
methodology and prospective real-world observational studies, based on a model of patient-journey study. Relevant uncertainty exists in
HCC regarding: (i) what is the best sequence after first-line atezolizumab and bevacizumab (ii) which is the best sequence after first-line
therapy with sorafenib or lenvatinib, (i) which is the best sequence overall. These questions are the matter of four randomised
controlled trials, that will be conducted contemporaneously, allowing an efficient allocation of patients. Patient-centred endpoints will be
used (such as overall survival, quality of life, safety). Trials are planned as superiority comparisons, and it is planned to randomize
around 1300 patients producing final results within 5 years. In addition, a comparison of different treatment sequences produced by
random assignment or patient/physician choice is planned with methods allowing for bias-reduction in non-randomized real-world
studies. Such combination of RCT and RW-study methods will produce efficacy data much closer to effectiveness than in any typical
isolated RCT.

Qualifying secondary aims of J-LI are: (i) to produce data-based (rather than model-based) analyses of cost and cost-efficacy, (ii) to
maximise the use of patient-reported outcomes (for compliance, toxicity and quality of life) as a tool for empowering patients and reduce
data-management workload for clinical centres, (iii) to describe financial toxicity and its determinants over a large cohort and a long
observation period, (iv) to explore prognostic and predictive factors (including genomics) and (v) to pay attention to gender issues and
special populations, like the elderly.

Thanks to the a priori declared adaptive nature, J-LI might incorporate while ongoing all relevant changes of the therapeutic scenario,
eventually introducing changes of the design to address new arising uncertainty. J-LI will be performed thanks to the collaboration of a
large number of Italian centres that are collaborating under the coordination of the Oncology Unit of Ospedale del Mare, ASL Napoli 1,
Napoli; all these centers have experience in managing and treating advanced HCC patients.

In future perspective, while J-LI will hopefully directly contribute to improve prognosis of HCC patients, its platform organization will
remain active over the time, eventually being supportive for the regulatory agency to explore modalities of drug reimbursement based on
knowledge production in real-world.
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Background (max 4.000 characters)

Please describe an updated review of relevant literature related to disease, available treatments and therapeutic regimens information.

HCC is the fourth most common cause of cancer death after pulmonary, colorectal and gastroesophageal malignancies. The relative
5-year survival rate is approximately 18%. Annual deaths from liver cancer are projected to reach one million by 2030. The global
incidence of hepatitis-related malignancies has declined over the past 3 decades, whereas a continuous increase in liver cancer related
to nonalcoholic steatohepatitis has been observed during the same period. The latter trend is probably due to the spread of obesity and
diabetes. In Western Europe, the incidence of liver cancer has doubled from 0.14 to 0.28 per 100,000 in men under 30 years of age and
has risen from 0.09 to 0.16 per 100,000 among women of the same age group. A significant increase is also evident among men over
60. Because of this, hepatocellular carcinoma (HCC), as the most common type of liver cancer, remains a major public-health
challenge .

The peculiar vascularization of the liver - perfused by two afferent circulations (portal vein and hepatic artery) - underlines the importance
of angiogenesis in HCC. It was the prerequisite for the development of antiangiogenic therapy both in the early/intermediate stages and
in the late stages of the disease. Particularly in advanced disease, sorafenib represented the only effective first-line therapy for a
decade. Then, lenvatinib proved the be non-inferior compared with Sorafenib. Additionally, regorafenib, cabozantinib and ramucirumab
received approval as second-line treatments after sorafenib. Nevertheless, although these drugs have been shown to improve clinical
outcomes, the median overall survival (OS) remains poor and the drug resistance might be considered the principal cause of treatment
failure during targeted therapies.

In this context, immunotherapy -alone or in several combinations with antiangiogenic agents- has emerged as a major therapeutic
modality in the last decades in oncology. Regarding HCC, the IMbrave150 trial showed that the combination of atezolizumab and
bevacizumab improves OS in the first line treatment for BCLC C and recurrent BCLC B patients. It demonstrated that the combination
led to significantly improved overall survival (OS) and progression-free survival (PFS) compared with sorafenib in patients with
unresectable HCC at the primary analysis. The updated data, on August 31, 2020, after a median 15.6 months of follow-up, the median
OS was 19.2 months (95% ClI 17.0-23.7) with atezolizumab plus bevacizumab and 13.4 months (95% CI 11.4-16.9) with sorafenib
(hazard ratio [HR] 0.66; 95% CI 0.52-0.85; descriptive p <0.001) achieving the longest survival ever observed for a first line treatment in
advanced HCC.

More recently, EMA approved the combination of anti-PD-L1 durvalumab with the anti-CTLA-4 tremelimumab for the frontline treatment
of adult patients with unresectable HCC, offering a regimen for patients not candidates for anti-VEGF treatment.

The approval is based on findings from the phase 3 HIMALAYA trial, in which the combination of durvalumab/tremelimumab led to a
22% reduction in the risk of death vs sorafenib (HR, 0.78; 95% CI, 0.66-0.92; P =.0035). 13

Althoug sorafenib and lenvatinib remain first line therapy options for patients who are not candidates to immunotherapy, with
immunotherapy-based regimens becoming the standard first line therapy for advanced HCC, TKIs were positioned in later lines of
treatment. The availability of drugs with different mechanisms of action is a great opportunity for rational sequential and combinatorial
therapies in HCC. However, this is challenged by lack of biomarkers as well as dedicated trials. In addition, data on second and beyond
lines of therapy come from randomized trials in which the control arm was a placebo.

Therefore, more data are crucially needed to guide sequencing of available options in the refractory setting.
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Rationale and Innovativeness (max 4.000 characters)

Please describe the clinical question that will be investigated in the study and what research findings will add to existing evidence. If applicable, please
describe innovativeness of the study.

The armamentarium of target therapies and immunocheckpoint inhibitors (ICls) in HCC has extremely improved in the last few years,
opening opportunities for rational sequential and combinatorial treatments. However, clinical trials leading to drug approval are made to
fulfill requirements of regulatory agencies, but are often insufficient to clarify place-in-therapy in therapeutic disease landscapes. In the
case of systemic therapy of advanced HCC, first line immunotherapy displaced TKIs to later lines of therapy, however with scanty data, if
any, on their role as second or further lines of treatment. No head-to-head comparison (HTH) is available since all second line
randomized trials have a placebo as control arm. HTH are needed, not only for testing whether a drug is more effective than others, but
also to assess whether it is safer, cheaper, easier to administer or preferred by the patients. Lack of HTH makes uncertain which
strategy is better in clinical practice. In Italy five drugs or drug-combinations, approved based on phase lll trials, are available and
reimbursed: atezolizumab plus bevacizumab and lenvatinib are reimbursed as first-line only treatment; cabozantinib as second or
third-line therapy after sorafenib; regorafenib as second line therapy after sorafenib; sorafenib is the only drug reimbursed for any line of
treatment, although very few data are available when administered in second or further lines of therapy.

For patients who received immunotherapy in the front-line setting, it is reasonable to consider treatment with a TKI in the second-line
setting.

The RESORCE trial testing regorafenib demonstrated a median OS of 10.6 versus 7.8 months with placebo.7,8 Cabozantinib was also
studied in the CELESTIAL trial.9 Median OS for cabozantinib versus placebo was 10.2 versus 8.0 months, respectively.9

It is important to note, in reference to the topic of sequencing therapies in advanced HCC that the aforementioned results were in
patients who experienced disease progression following sorafenib treatment. Data for outcomes after progression on either
immunotherapy or anti-VEGF antibody therapy (including treatment with lenvatinib) are lacking.

We propose the J-LI study, an adaptive master protocol aimed to assess the efficacy of the available sequences of treatment of HCC,
with both descriptive and comparative analyses.

The project is innovative in its conception, combining the rigor of randomized clinical trials (RCT) with pragmatism of prospective
observational studies, to improve generalizability of the former and the quality of the latter, answering questions left unanswered by
registrative clinical trials.

J-LI will be managed through a non—commercial academic web platform which has a secure interface with patients’ mobiles, to collect
patient-reported outcomes and patients’ data, and the ability of interacting with most of the electronic health records to directly capture
patients’ data. This will reduce the rate of error due to manual data input and data-management burden.

J-LI will also integrate clinical evidence with economic evaluations for therapeutic sequences that may support decisions on price and
reimbursement and clinical choice among alternative options, providing evidence on value-for-money. Economic evaluations
(cost-minimisation, cost-effectiveness, cost-utility, cost-benefit) are available for drugs in the approved indication, but are very limited
and with poor quality for treatment sequences. As a consequence, data on costs and outcome of sequences have been estimated (i)
either putting together evidences for single-drug/single-line in an artificial construct or (ii) through complex simulation models
(micro-simulation or multi state models). To our knowledge, there are no evidence on the cost-effectiveness of treatment sequencing for
advanced HCC in Italy and, in general, on the cost-effectiveness studies as piggy-back analysis of a patient-journey study.
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Impact on the National Health Service (max 4.000 characters)

Please describe the impact on the Italian National Health Service (NHS) and transferability on general population.

The J-LI project may significantly impact the National Health Service (NHS) in three different ways: (1)
improving the quality and efficacy of care provided by the NHS to HCC patients; (2) increasing the clinical
value produced with the public money spent for treating HCC patients; and (3) speeding and making more
efficient the regulatory process of reimbursement of new drugs by AIFA.

Quality and efficacy of care provided by the NHS to HCC patients

It is recognized by the scientific community and within the rationale of this “Bando AIFA” that clinical trials
conducive to registration of new drugs do seldom allow to fully understand the place-in-therapy and the
maximum therapeutic benefit that can be obtained by harmonizing new drugs with previously available
alternatives. Therefore, performing head-to-head comparisons and testing the deriving sequences may help
to identify the best therapeutic strategy that can be applied within the NHS to improve the patients’ benefit,
according to the primary mission of the NHS. In addition, another gap frequently left unsolved by regulatory
studies is the estimate of the quality of life benefit (or damage) associated with OS or PFS results. J-LI plans
to address this gap through a systematic use of PROs. Finally, classifying patients according to their
biomarker profile (genomic, immunohistochemical and clinical) will allow the prospective identification and
validation of potential predictive factors that might drive future treatment choice more effectively than simply
applying label indications.

Clinical value produced with the public money spent for treating HCC patients

The cost of new drugs against cancer has incredibly grown during the last decades, particularly due to
immunotherapy and target-based agents; it is more and more challenging for public NHS to warrant all the
patients have access to most effective treatments. Producing evidences on the efficacy/effectiveness of
different strategies in clinical practice-like conditions, based on solid and patient-centered end-points (OS,
QOL and safety) and companion prospective economic analysis, represents the best way to understand how
much clinical value is produced per unit of money spent for drugs against HCC. J-LI includes plans for
measuring the actual cost of the treatment pathways in the perspective of the NHS, in order to describe how
this cost varies during the study and which are the most cost-effective treatment sequences.

Regulatory process of reimbursement of new drugs by AIFA

New drugs registered by EMA represent a perturbation of the therapeutic landscape for HCC, hopefully
positive in terms of clinical benefit. However, the extent and the direction of such perturbation may be difficult
to understand in terms of economic impact on sustainability, that is a mission for the Agency negotiating
drug price, and this may become a problem leading to negative or delayed decision on reimbursement. The
proposed J-LI project is based on an adaptive design that will be amended to include prospectively all the
new drugs registered and eventually reimbursed by AIFA, in order to immediately start a verification, in a
real-world context, of the value of the new therapeutic options and their impact in terms of patients’ outcome
and associated costs.

Hopefully, this might help AIFA to implement strategies of reimbursement conditioned to the development of
further independent evidence on the knowledge gaps still present at the time of regulatory decision. As a
consequence, time to reimbursement might be shorter (with positive effects for all the stakeholders) but a
second-round of negotiation might be planned at short-medium intervals with new evidence coming from
J-LI. This seems particularly important in advanced HCC given the high number of new drugs (and new
strategies) expected to arrive quite soon in the therapeutic scenario.
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Objectives of the study (max 4.000 characters)

Please report the purpose of the study, the primary and secondary objectives of the study according to the statistical hypothesis.

J-LI includes multiple primary objectives based on overall survival (OS) as primary end-point. Further objectives might be added in the
future, when availability of new drugs will demand substantial modifications (amendment) of the study.

Primary objectives

1. Within the overall population (see below), J-LI will estimate the efficacy of treatment sequences given during patient-journey in a
real-world-like context, therefore producing efficacy results closer to effectiveness than in any other prospective setting.

2. Within J-LI1 RCT, dedicated to patients able to receive a VEGF agent, the primary aim is to assess whether starting with Lenvatinib or
Cabozantinib after atezolizumab-bevacizumab is more effective than Sorafenib.

3. Within J-LI2 RCT, dedicated to patients who received first line therapy, the primary aim is to assess if the sorafenib-lenvatinib
sequence is more effective than the lenvatinib-sorafenib sequence.

4. Within J-LI3 RCT, dedicated to pre-treated patients with lenvatinib, the primary aim is to assess if the cabozantinib-sorafenib
sequence is more effective than the sorafenib-cabozantinib.

5. Within J-LI4 RCT, dedicated to pre-treated patients with sorafenib, the primary aim is to assess if

cabozantinib-regorafenib sequence is more effective than the regorafenib-cabozantinb sequence.

Secondary objectives

A. In the overall population

6. To describe in a prospective real-world-like setting the case-mix of patients starting a treatment sequence with immunotherapy or a
target-based agent according to histopathologic and/or genomic biomarkers.

7. To describe the determinants of the decision-making process driving treatment choice at treatment start or change within different
sequences.

8. To describe QOL outcome over the time within different sequences of treatment.

9. To describe financial toxicity at baseline and over the time within different sequences of treatment.

10. To describe cost of treatment pathway in the perspective of the National Health Service and costeffectiveness within different
sequences of treatment.

11. To evaluate the prognostic or predictive role of molecular biomakers measured on tumor samples before starting first-line treatment.
12. To explore other possible predictive or prognostic factors (clinical with particular attention to age and gender issue, or measurable in
the tumor).

13. To explore the prognostic and predictive value of geriatric evaluation outcomes in the elderly population assessed through ADL,
IADL, and G8 questionnaires.

B. In the J-LI1, J-LI2, J-LI3 and J-LI4 RCT (ITT populations)

14. To compare OS between study arms.

C.InallRCT

15. To compare ORR according to RECIST 1.1 between study arms (ITT populations)

16. To compare QOL (EORTC questionnaire) between study arms in terms of QOL response and time to deterioration (ITT populations)
17. To compare safety, as assessed by CTCAE (collected and reported by investigators according to rules of pharmacovigilance) and
PRO-CTCAE (directly reported by patients for subjective toxicity), between study arms (per protocol populations) with particular attention
to correlation with age and gender. Objectives in specific RW populations

18. All primary and secondary objectives planned in RCT will be described for specific RW populations represented by patients eligible
for a RCT but not randomized and treated based on choice.
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Study Design (max 4.000 characters)

Please describe the type of experimental design selected for clinical trial in order to answer the clinical question and to produce valid results.

J-LI is an adaptive prospective master protocol including several RCT within a prospective cohort real-world-like framework, to describe
and analyse the HCC patient-journey produced by sequencing of available drugs.

Drugs reimbursed can be chosen at each decision-making node. Treatments approved for HCC, but not reimbursed for the indication
proposed in the experimental design, cannot be chosen outside the experimental design.

Effects of treatment sequences in the overall population will be described using patient-centred end-points: overall survival, quality of
life, safety, and financial toxicity. Sequences will be also described from the point-of-view of the NHS in terms of costs and
cost-effectiveness.

Within the overall population, an analysis will be performed regarding determinants of clinical decision-making at each decision-making
node; particularly, investigators will be asked to explicit reasons for excluding available treatment options and, if uncertainty will remain,
randomization will be proposed at the four decision-making nodes described as J-LI1, J-LI2, J-LI3 and J-LI4.

A priori, probability of HCC patients to arrive in good clinical conditions to a third-line treatment is low. Therefore, at this stage, no
comparison is planned and eventual experimental treatments will be evaluated within single-arm phase 2 studies.

Four randomized comparative studies are planned:

1. J-LI1 is a three-arm comparison of treatment sequences following first-line treatment with atezo-bev. The control arm is the one
starting with sorafenib (the only one actually reimbursed in this setting by AIFA) and the experimental arms start with lenvatinib or
cabozantinib. The study is designed to answer two separate questions (whether each of the experimental arms is more effective than
the standard one) with alpha error splitted to adjust for multiple comparison. In the case both experimental drugs resulted more
effective than the standard one, a further analysis will be done (recycling the overall alpha error) to answer the question about which of
the two experimental arms is better, if any. Assignment rate will be 1:1:1. At J-LI1 node only sorafenib can be chosen in clinical
practice.

2. J-LI2 is a two-arm comparison of treatment sequences beginning with lenvatinib or sorafenib in first-line and crossing to the other
drug in second-line. Assignment rate will be 1:1. At J-LI2 node, both lenvatinib and sorafenib can be chosen as first-line in clinical
practice; in both cases, at second-line a randomised proposal is built in J-LI3 and J-LI4, below.

3. J-LI3 is a two-arm comparison answering the question about which sequence is more effective for patients who have received
first-line lenvatinib, if sorafenib followed by cabozantinib (standard) or viceversa (experimental). Assignment rate will be 1:1. At J-LI3
node, only the sequence beginning with sorafenib can be chosen in clinical practice.

4. J-Ll4 is a two-arm comparison answering the question about which sequence is more effective for patients who have received
first-line sorafenib, if regorafenib followed by cabozantinib (standard) or viceversa (experimental). Assignment rate will be 1:1. At J-LI4
node, both regorafenib and cabozantinib can be chosen as second-line in clinical practice.

5. Third-line single arm studies are planned for seven cases of drug use that is not approved in clinical practice. These cases are:
cabozantinib (after atezo-bevienvatinib in J-LI1), regorafenib (after atezo-bev sorafenib, or after lenvatinibsorafenib, or after sorafenib!!
lenvatinib in J-LI2, or after sorafenibcabozantinib in J-LI4), and lenvatinib (after atezo-bevsorafenib, or after atezo-bevcabozantinib in
J-LI1).

The study design is adaptive and external (new drug that are registered and reimbursed for the use in HCC or new published scientific
evidence produced outside J-LI) or internal evidence (deriving from J-LI RCT analysis) may prompt modifications.
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Study Population (max 4.000 characters)

Please report study poulation characteristics and the clinical setting (hospital, general practice, etc.) where the study will be conducted; enrolment
procedure and accrual time. Please specify withdrawal criteria and procedures.

All the patients with a diagnosis of advanced HCC and good liver function (Child-Pugh A) are potentially eligible for J-LI. Further new
evidences generating addictional uncertainty, might prompt new experimental questions according to the adaptive strategy of J-LI.
Operatively, the following populations are defined, together with the specific objectives for each population.

Population Type of patients Objective
Overall population (RW- All patients registered before the start | 1 (primary)
like) of first-line treatment (independently 6 to 13 (secondary)

of the modality of treatment
assighment, if any)
Intention-to-treat Within each RCT, all randomized 2,3, 4,5 (primary aims)
population (ITT) patients according to the assighed arm | 14 to 17 (secondary)
(independently of having or not
received the assigned treatment)
Safety population (SP) All patients who received at least 1 17
dose of evaluated treatment
(independently of the modality of
treatment assignment, if any)
Specific RW populations Patients for whom a treatment is 18
assigned by choice at a point of the
journey where a specific RCT was
available

Given the pragmatic approach of J-LI, it is accepted that patients at participating centres may be offered the opportunity to participate
in clinical trials outside those planned in J-LI. This will probably happen for a piece of the patient-journey and does not represent an
exclusion criterium for J-LI. Collection of data on treatment received will be skipped in this case and only the NCT code for identifying
the trial will be recorded. However, outcome data (including PROs and follow-up) will be recorded. Once ended the treatment within an
external trial, the patient may be re-evaluated for subsequent treatment according to J-LI pathway.

Withdrawal of Subjects from Study Treatment

The only reason for patients withdrawal is the patients’ will to retire the consent. If this happens, data collected until withdrawal of
consent can be used for the analysis, unless the patient explicitly requires the cancellation of all his/her data. Withdrawn patients will
not be replaced.
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Inclusion criteria (max 4.000 characters)

Overall Population

1. Locally advanced or metastatic and/or unresectable HCC.

2. Child-Pugh class A

3. Age = 18 years

4. Any gender

5. Written informed consent obtained from the subject prior to performing any protocol-related procedures

J-LI

6. ECOG performance status 0 to 2

7. Life expectancy > 3 months

8. Adequate renal and hepatic function, defined as:

a. Total serum bilirubin < 1.5 institutional ULN.

b. AST and/or ALT <5 x ULN

c. Serum creatinine < 1.5 x ULN for the institution (or calculated creatinine clearance = 40 mL/min/1.73 m2).
9. Adequate bone marrow function, defined as:

Q

. Haemoglobin >9.0 g/dL

b. Absolute neutrophils count (ANC) 3 1.5 x 1079/L (> 1500 per mma3)

c. Platelet count >75 x 10"9/L(>75,000 per mm3) for J-LI1. >50 x 1079/L(>50,000 per mm3) for J-L12, J-LI3, J-LI4.

10. Females of childbearing potential (those who have not been surgically sterilized or have not been free from menses for 21 year)
must have a negative urine or serum pregnancy test at study screening visit

11. Written informed consent obtained from the subject prior to performing any protocol-related procedures

12. Radiologically confirmed disease progression after a previous treatment.
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Exclusion criteria (max 4.000 characters)

Overall Population

1. Psychiatric illness making informed consent impossible

3. Any concurrent investigational product or other anticancer treatment.

4. Active infection, with the exception of hepatitis C. Hepatitis B infection must be under control with appropriate antiviral therapy.

5. Patients with previous malignancies (except for adequately treated carcinoma in situ of the cervix or basal or squamous cell skin
cancer or surgically resected prostate cancer with normal PSA)

. Symptomatic brain metastases or spinal cord compression

. Leptomeningeal carcinomatosis

. Clinically significant cardiovascular disease, including:

. Myocardial infarction or unstable angina pectoris within < 6 months prior to the first study treatment

. New York Heart Association (NYHA) grade Il or greater congestive heart failure (CHF)

. Uncontrolled hypertension

. Serious cardiac arrhythmia requiring medication (with the exception of atrial fibrillation or paroxysmal supraventricular tachycardia)
e. Peripheral vascular disease > grade 3 (i.e. symptomatic and interfering with activities of daily living requiring repair or revision)

f. Mean QT interval corrected for heart rate (QTc) 2470 ms calculated from 3 electrocardiograms (ECGs) using Fredericia’s Correction.
9. Known hypersensitivity to any of the study drugs or excipients.

10. Evidence of any other concomitant pathologies, physical examination or laboratory findings (including but not limited to active peptic
ulcer disease or gastritis, active bleeding diatheses or psychiatric illness) or social situation that may interfere with the planned
treatment, affect patient compliance or place the patient at high risk from treatment related complications.

11. Radiotherapy treatment to the brain or chest or to more than 30% of the bone marrow or with a wide field of radiation within 4
weeks of the first dose of study treatment, or within 2 weeks for other palliative external beam radiation (patients who have had
radiotherapy = 4 weeks prior to the first dose of study treatment, but who are still experiencing acute toxic effects of radiotherapy are
also excluded).

12. Major surgical procedure within 28 days prior to the first dose of study drugs.

13. Patients of reproductive potential who are not willing to employ effective birth control from screening to 60 days after the last dose
of study treatment (they must agree to use 2 highly effective contraception, defined as methods with a failure rate of less than 1 % per
year).

O 0O T 9 0N

14. Any prior medical treatment for advanced HCC16.

For J-LI1

15. Current or prior use of immunosuppressive medication within 14 days before the first dose of study treatment (corticosteroids at
physiological doses not exceeding 10 mg/day of prednisone or an equivalent corticosteroid are allowed).

16. Presence of esophageal varices not adequately treated.

17. Active or prior documented autoimmune disease within the past 2 years (subjects with vitiligo, Grave’s disease, or psoriasis not
requiring systemic treatment within the past 2 years, are not excluded).

18. Active or prior documented inflammatory bowel disease (e.g., Crohn’s disease, ulcerative colitis)

19. History of allogeneic organ transplant

20. History of active primary immunodeficiency

21. Receipt of live attenuated vaccine within 30 days prior to the first dose of study drugs.
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Intervention (max 4.000 characters)
Please provide detailed information about treatments (or other type of intervention) for each group (treatment and control).
The following items must be included:

° Dose (and dose escalation) and the dosage form, packaging and labelling of the IMP;

. Duration of treatment (including number and duration of the cycles, if applicable) and the follow-up period for each

IMP/trial treatment group/arm of the trial;

° Route of administration;
Medication/treatment (including rescue medication) permitted and not permitted before and/or during the trial;
Procedure for monitoring subjects compliance;
Description of the “stopping rules” or “discontinuation criteria” for individual subjects, part of trial, and entire trial;
Accountability procedures for the IMP, including comparator if any.

Treatment options for first-line advanced HCC include TKI agents alone (sorafenib, lenvatinib) or combination of immunotherapy and anti-VEGF
(atezolizumab-bevacizumab). Each treatment will be administered following the Summary of Product Characteristic (SmPC) of single
compounds or combinations in terms of dose, route of administration, schedule and duration. Special warnings, toxicities evaluation schemes
and treatment modification (delay, interruption or dose reduction, if applicable) will be based on SmPC.

Concerning anti VEGF agents (monotherapy):
« Sorafenib will be administered orally at 800 mg/die;
« Lenvatinib will be administered orally at 12 mg/die in patients = 60 kg or 8 mg/die < 60 kg

Concerning immunotherapy and anti VEGF agents:
 Atezolizumab monotherapy 1200 mg flat dose Q3W administered iv.
* Bevacizumab 15 mg/Kg Q3W administered iv over 90 min (first administration) and then 60 min

Immunotherapy should be continued until disease progression (PD) or unacceptable toxicity. No dose reduction is recommended. Dosing delay
or discontinuation may be required based on individual safety and tolerability.

Accountability procedures for drugs will follow local guidelines. The monitoring procedure of subject’'s compliance will be done as per clinical
practice.
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Endpoints and Outcomes (max 4.000 characters)

Please indicate the primary and secondary endpoints and related outcome measures; the relation between subjective/objective evaluation of endpoints,
justifications to support the validity of any surrogate or composite endpoints, if applicable.

Overall survival (OS), the time elapsed from date of registration to date of death, is the primary end-point for the overall population
analysis of treatment sequences.
Patients alive will be censored at the date of the last information on their vital status.

Progression-free survival (PFS), the time elapsed from the date of randomization to date of progression or death, is the secondary
endpoint for RCT. Patients alive and not progressed will be censored at the date of the last-visit when disease status was checked, at
least clinically.

OS and PFS will be described with Kaplan-Meier curves and reported in terms of estimated curves (with 95% confidence intervals (Cis),
median (with 95% CI) and estimated probability (with 95% CI) of being alive at informative time milestones.

Objective response rate (ORR), the rate of patients with complete or partial response out of the eligible ones, is a secondary end-point
for all the RCT planned in J-LI. Response will be codified according to and RECIST 1.1. Patients eligible for ORR analysis have at least
one target or non-target lesion detected at baseline staging. Eligible patients who do not undergo any response assessment, whichever
the reason, will be considered as non-responder. Attributes of response (time to initial response, time to best response, duration of
response) will be described according to FDA Clinical Trial Endpoints for the Approval of Cancer Drugs and Biologics Guidance.

Patient-reported-outcomes (PROs) will be used for measuring QOL, financial toxicity and subjective toxicity as secondary end-points for
treatment sequences analysis in the overall population and for all L-LU RCT. All instruments are available and validated in Italian.

QOL will be assessed by the core EORTC QLQ-C30.
Financial toxicity will be assessed by the PROFFIT questionnaire.
Subjective toxicity will be reported directly by the patients using PRO-CTCAE.

QOL and PROFFIT questionnaires will be administered in the overall population at baseline (initial registration), every 2-months and at
each treatment change, across the whole journey and independently of the schedule of treatment and of restaging procedures, in order
to allow evaluation of the effect of treatment sequences and planned end-point in RCT.

PRO-CTCAE will be administered at baseline and at the end of each cycle of any treatment across the journey.
Safety evaluation will also include coding of CTCAE (last available version) by clinical Investigators.

Resources consumption in the perspective of the NHS will be prospectively collected for each recruited patient as described below in the
methods section.
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Methods (max 6.000 characters)

A description of the measures taken to minimize/avoid bias, including (but not limited to):

Randomization. Please report methods used to generate the random allocation sequence. Central randomization should be preferred; other
randomization procedures should be adequately motivated. Include a description of maintenance of trial treatment randomisation codes and
procedures for breaking the code.

Blinding (masking). Please describe whether or not, the personnel involved in administering interventions and assessing outcomes is aware of
group assignment and if not, how the success of masking is assessed.

Data Collection. Please report data that will be collected; the forms/tools used for the retrieval of information and their validity and
reliability; the measures/indicators used; the potential sources of bias in the retrieval of information regarding study subjects and
interventions/treatments; duration and frequency of follow up; missing data. When the use of an electronic clinical reporting form (e-CRF) is
envisaged, only validated systems that address traceability are acceptable (for instance, excel spreadsheets do not represent an adequate
system for recording data). Please include in this section the identification of source data definition.

Many strategical characteristics of J-LI contribute to avoiding or reducing bias. First, J-LI is based onprospective registration of patients and data to
prevent all the biases related to retrospective studies. Second, J-LI plans to register both patients who are considered eligible for RCT and those
who are not, therefore allowing the description of how much the RCT populations are representative or not of clinical practice. Third, all the
evaluations (clinical, radiologic, laboratory) performed to diagnose the disease and follow the patients over their journey (either during treatment or
during follow-up) are left to standard clinical practice of participating centres, increasing generalizability of findings. Operatively, bias reduction in
each RCT is based on randomization, that will be performed through a minimization procedure accounting for age (= 70 vs. <70), sex (male vs
female), ECOG performance status (0 vs 1 vs 2), AFP value (< 400 vs 2 400 ng/ml) and centre as stratification variables. Randomization will be
managed centrally through the web-based platform of the Clinical Trial Unit of the National Cancer Institute of Napoli. PROs will be used avoid or
reduce physicians’ bias in the evaluation of subjective outcomes. Missing questionnaires may produce biased estimation if they do not occur at
random. Such problem will be tackled by describing missing data according to rules reported in the EORTC manuals and the Guidelines of the
Quality of Life Committee of National Cancer Institute of Canada Cancer Treatment Group. Informative censoring might bias outcome estimates
and the risk of censoring is particularly high when looking to the whole patient-journey as compared with just one line of treatment. Therefore, the
webbased procedure will allow the patients be followed and maintained within J-LI even if changing the Centre where they decide to be cured, in
order to minimize censoring and all the efforts will be done, within central data-management, to avoid censoring and missing data, that will be, in
any case, fully described. J-LI in its initial design does not include blinding procedures for treatment assignment and data collection. Statisticians
will be blind when receiving data for statistical analyses. Periodical progress reports will not differentiate outcome variables between randomized
arms, but open data will be given to the IDMC upon request. Data will be collected through the web-based platform of the coordinating centre
allowing patient registration, electronic data capture, including both standard data collection (input by datamanagers at participating centres) and
direct-data-collection through electronic link to electronichealth-records were available, and central monitoring through e-queries. An audit trail will
be available for each data entry and data modification. Collection of PROs will be done from mobiles (either during hospital visit with devices
provided by the coordinating centre or at home via personal devices). All web-site activities are fully tracked and verifiable and the whole system is
under a quality assurance program. Pseudonimization will be warranted through all the datacollection procedures to comply with GDPR. The site is
available at https://usc.istitutotumori.na.it and accessible only by user name and password. The web-site is protected through encrypted data
certified by SSL and HTTPS protocols. Data queries will be raised for inconsistent, impossible or missing data. Baseline data (age, gender,
histotype, stage, molecular profile, comorbidities, concomitant therapies, previous treatments for the disease, anamnestic information relevant for
the characterization of the disease or the choice of treatment, chosen treatment, lab tests, radiologic assessment), PROs, data on treatment
administration (date, dose, reduction/delay, reason for reduction/delay, discontinuation, reason for discontinuation), toxicity reported by the
physician (CTCAE), laboratory and radiologic evaluation during treatments will be collected. If necessary, radiologic evaluation DICOM files may be
collected. Since only a fraction of HCC patients benefits from treatment with the available agents, we plan to retrospectively collect tissue samples
(when available) from HCC patients and perform a transcriptome analysis by RNA-seq, in order to analyse the expression of angiogenesis- and
immune-related genes and explore their potential prognostic and predictive value. Previous studies have identified gene angiogenesis and
immune-related signatures associated with prognosis and possibly response to anti-angiogenic and immune therapy (Zhen Z et al., Aging 2021; Ci
H et al., Int. J. Mol. Sci. 2023; Montironi et al. Gut 2023). We will identify the differentially expressed genes and define their prognostic value
through the univariate Cox regression analysis. We will analyse the association with several clinical characteristics (grade, stage, and tumor status)
of HCC patients. A nomogram by further integrating clinical information and the prognostic gene signatures will be utilized to predict prognostic risk
and individual survival rate. Finally, we will explore the distinctions in the critical functions and signaling pathways between high-risk and low-risk
groups using Kyoto Encyclopedia of Genes and Genomes (KEGG), Gene Ontology (GO), and single sample Gene Set Enrichment Analysis
(ssGSEA) to definite the underlying mechanisms.
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Statistical considerations (max 4,000 characters)

Please describe in detail the statistical hypothesis (e.g. superiority, equivalence or non-inferiority for the primary endpoint(s).

Sample size estimates. Please report the estimate of sample size and how it is determined, indicating information on the following components
of sample size estimation: the power,the significance levels,the underlying event rate in the population under investigation,the size of the treatment
effect, the standard deviation, the expected proportion of drop-outs. Adjustment for other factors affecting the sample size calculation

(e.g. expected compliance rates), should also be reported. For studies of equivalence - non inferioriority the maximum acceptable difference should be
stated. For composite endpoints, please indicate how different parameters contribute to their definition and to sample size calculation.

Statistical analysis. Please report the main statistical analyses that will be carried out. Definition of the study population for main analysis,
error probabilities, brief description of the statistical techniques, methods for additional analyses, subgroup analyses (if planned).

Explanation of each interim analysis (if planned) and predefined stopping rules should also be clearly stated.

Sample size estimation of the four RCT in J-LI is based on the hypothesis to verify whether any treatment or sequence is superior than
the other available ones, with a size of the effect great enough to make reasonable a formal advice (regulatory or in guidelines) to prefer
one option over the others. The four RCT are planned with 80% power and an overall 0.05 bilateral alpha error, to verify an expected HR
of 0.70. Interim analyses are not planned because their value is limited when studying treatment sequences. The IDMC will be allowed to
perform them if needed and justified.

J-LI1 is a three-arm study designed with a hierarchical approach. Two initial questions are planned, each experimental treatment vs the
standard one, each one with a bilateral 0.025 alpha error to adjust for multiple comparisons; if both comparisons will be positive and
statistically significant, the comparison between the two winning arms will be performed recycling the whole alpha error (0.05). For each
of the first two independent comparisons, 300 events are needed to detect an increase in mOS from 12 to 17 months (HR 0.70), and 400
patients (200 per arm) are planned to be enrolled, for an overall number of 600 patients.

J-LI2 is a two-arm RCT and 247 events are needed to detect an increase in mOS from 12 to 17 months (HR 0.70), with 360 patients
planned to be enrolled.

J-LI3 and J-LI4 are two-arm RCTs. For each one, 247 events are needed to detect an increase in mOS from 9 to 12 months (HR 0.70),
with 300 patients planned to be enrolled.

Evaluation of third-line drugs not approved will be based on single-arm phase 2 design. With 36 patients enrolled and 30 events recorded
according to a one-sample log-rank test estimate, each study will have 80% power of detecting a 50% chance of being alive at 12 months
corresponding to a prolongation of median survival from 8 (placebo arm, CELESTIAL study, third-line) to 12 months.

Calculations were done by East 6.5 software; Cytel, Cambridge, MA.

Statistical analysis

Efficacy analyses of RCTs will be performed by using ITT approach. Treatment arms will be compared by stratified log rank test for
survival outcomes. The HR of OS and PFS will be estimated by a Cox model with stratification factors as covariates. Two-sided 95%
confidence interval of the HR will be provided and an exploratory analysis will be performed to test whether any interaction exists between
treatment arm and stratifying covariates. In any case, the heterogeneity of treatment effect across major subgroups will be described in a
Forest plot. Proportional hazard assumption for log rank test and Cox regression model will be evaluated by using Shoenfeld
residuals.For survival analysis in the overall population, Cox regression model will be used to evaluate: (a) the effects of prognostic
factors; (b) the effect of treatments adjusted for main confounding factors; (c) the effect of treatment sequences. For comparisons of
treatment sequences the effect of time-varying coefficients will be evaluated when the proportional hazards assumption will be not
fulfilled. Time-varying covariates will be used in the Cox regression model to handling for the effect of subsequent treatments during
follow-up. Methodological research will be performed to evaluate different approaches including machine learning-based
methods.Response rates, QOL, and economic analyses will be analyzed according to common methodology that will be detailed in the
SAP (Statistical Analysis Plan); analysis of finanzial toxicity will be descriptive. The SAP will also include a description of how missing,
unused, and spurious data will be addressed. The SAP will be finalized prior of any data analysis to preserve the integrity of the statistical
analysis and study conclusions. All statistical analyses will be performed using STATA Version 16 or higher (StataCorp LLC, College
Station, TX, USA) and R Version 4.3 or higher (R Foundation for Statistical Computing, Vienna, Austria).
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Timing (max 4.000 characters)

Please report the duration of the study (patient enrolment; treatment duration, follow up, etc.); predefined check points for the evaluation of work
in progress.

We estimated the timing of the study on the basis of a feasibility survey we proposed to participating centres and, in particular, on their
estimation of the prevalence of the population eligible for J-LI at their centre and on the willingness to randomize at the decision nodes
where uncertainty exists.

A recruitment rate of 10 patients per month is expected for J-LI1 RCT. Enrolment should be closed in 40 months; under the alternative
hypothesis analyses should be performed after 52 months.

A recruitment rate of 8 patients per month is expected for J-LI2 RCT. Enrolment should be closed in 45 months; final analysis under the
alternative hypothesis should be done after 50 months.

A recruitment rate of 8 patients per month is expected for J-LI3 and J-LI4 RCT. Enrolment should be closed in 38 months; final analysis
under the alternative hypothesis should be done after 50 months.

In consideration of the sample size required for the four RCT we need to enrol 1300 patients.
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Feasibility (max 4.000 characters)

Organizational characteristics. Please describe the participating centres, the specialties and experience needed for conducting the study.
In case of multicentre study specify:

e the institutions/units in charge of coordinating the study, assigning treatment, monitoring the procedures;

e  the presence of steering committees and/or data monitoring committees (when applicable);

e the presence and the organization of centralized laboratories (when applicable).
Feasibility. Please describe previous experience of the principal investigator; previous experience of the institution that will coordinate
the study; available technology that may be relevant for the study.

Preparing the present application, a survey has been proposed to 50 centres which are known to be involved in the management of
patients with HCC. 33 centres have approved study design and questions identified for RCT. The number of patients per year declared
as eligible for the whole J-LI project is larger than 800 more than twice the number required by the J-LI). Even considering typical
over-optimism, feasibility should be high.

J-LI is a multicenter study performed in oncological and hepatological centres (any type) distributed along the National territory largely
representing clinical practice, assuring generalizability of the study results.

Oncology Unit at P.O. Ospedale del Mare, ASL Napoli 1 Centro, is the promoting and coordinating centre, responsible for developing of
study documents, procedures and training materials, authorization procedures, administrative procedures, data collection system,
monitoring procedures, developing and distribution of intermediate and final study reports, pharmacovigilance procedures and drugs
accountability. Oncology Unit at P.O. Ospedale del Mare will be supported by CTU-NCI Napoli for the above activities.

ASL Napoli 1 Centro manage contracts of collaboration with participating centres, including management of planned payments and
reimbursement of costs sustained per patient enrolled in the J-LI study.

Oncology Unit at P.O. Ospedale del Mare will also be supported by (a) the Medical Statistics Division of the Campania University Luigi
Vanvitelli (Prof Paolo Chiodini) for statistical analysis; (b) the Drug Science Department of the Eastern Piemonte University Amedeo
Avogadro (Prof Claudio Jommi) for economic analyses; (c) by the Scientific Monitoring and Quality Assurance of the Research Unit at
NCI-Napoli (Dr. Gianfranco De Feo) for quality assurance and monitoring procedures.

An Independent Data Monitoring committee (IDMC) will be nominated, made of at least three members, selected among statisticians
and trialists expert in lung cancer, after the list of participating Institutions will be definitive. An IDMC charter will be produced after the
nominations.

The Principal Investigator of J-LI is an oncologist, with experience in HCC clinical trials. He has been the Principal Investigator of
several phase 2 and 3 randomized muticentre clinical trials in HCC, member of steering committes of national and international trials in
HCC, member of IDMC of the RESORCE (Regorafenib for patients with hepatocellular carcinoma who progressed on sorafenib
treatment) trial in HCC, coordinator of AIOM and AISF-AIOM guidelines in HCC.

Patient registration, randomization and data collection (including eCRF and PROs) are centralized through a web-platform
(http://www.usc-intnapoli.net) active since 2004, used in over 80 non-profit clinical trials promoted by CTU, with the involvement of
1,461 participating centers, 20,449 enrolled patients, more than 532,000 eCRFS collected. The platform manages all the phases of a
clinical trial, from the regulatory ones to those connected to operations (TMF and ISF archive, patient registration and data collection,
anonymized radiological examination collection, centralized monitoring, reporting, data extraction for statistical analysis), to those
related to drug management and pharmacovigilance. The platform does also include a facility to collect patient-reported outcomes
directly from mobile devices. The site is accessible by user name and password, and is protected through encrypted data certified by
SSL and HTTPS protocols.
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GCP and Ethical aspects (max 4.000 characters)

Good Clinical Practices. Clinical studies are required to be conducted in accordance with Good Clinical Practices (GCP). Please discuss the
benefit/risk ratio, the specific hazards of the study (e.g. risks for the patients, complexity of the study design, validity of the information retrieval,
etc.), the procedures of risk minimisation (e.g. training activities, review of eligibility prior to randomization, data verification, drug accountability,
drug reconciliation, etc.), the characteristics and frequency of monitoring activities and the institution(s) that will be in charge of this task.

Ethical aspects. Please describe the potential risks for study subjects, either relatedto physical/psychological domains or to a possible excessive
interference with the subject privacy, and the procedures that will be followed to prevent these potential risks. As above mentioned it is not
necessary to include the documentation required by the Italian ethics committees.

Insurance. Please include a comment about the application of the law about the study insurance.

Procedures set out in this protocol ensure that the sponsor and the Investigators abide by the principles of the Good Clinical Practice
guidelines of the International Conference on Harmonization (ICH) and the Declaration of Helsinki in the conduct, evaluation and
documentation of this study. J-LI will be done adhering to applicable national law. UOC Oncologia Ospedale del Mare will produce a risk
assessment analysis once the definitive protocol is finalized and the list of participating centres is definitive. A monitoring plan will be
produced on the basis of the results of the risk assessment.

It is anticipated that J-LI is a low intervention clinical trial, according to article 2 (2)(3) of the Clinical Trials Regulation EU No 536/2014, as
it fulfils all of the following conditions:

« all the investigational medicinal products are authorized

« all the investigational medicinal products are used in accordance with the terms of the marketing authorization; or the use of the
investigational medicinal products is evidence-based and supported by published scientific evidence on the safety and efficacy

« the additional diagnostic or monitoring procedures conform with the normal clinical practice (except for PRO questionnaires) and
therefore, do not pose any additional risk or burden to the safety of the subjects compared to normal clinical practice

To warrant validity of the study, we plan the following training and tutorial activities:

« Site initiation visit: remote visit by sponsor personnel with centre staff, to explain protocol procedures and timelines, study platform
management including user registration, access to restricted area where trial specific documents are stored (e.g. patient informed
consent, protocol, synopsis, paper version of questionnaires, etc.), data entry in the CRFs and query system management.

« Tutorial on electronic device management for PRO administration for both investigators and patients.

« Site staff retraining for each protocol amendment (if applicable).

Ethical aspects

There are two main risk to be considered: the risk of overtreatment (excessive toxicity) and the risk of undertreatment (lack of efficacy).
The risk of overtreatment is unlikely since all the drugs and drug-sequences belong to the same class (TKIs) and — with the exception of
lenvatinb — currently used as second or further therapy lines of HCC.

For the same reason, the risk of undertreatment is low. However, in case of changes in scientific evidence, such as results of other
studies or result of internal studies, which would affect the ethicality of any study treatment, the sponsor and the IDMC will be responsible
for evaluating the effect of such new information on the study. The IDMC can recommend, and the promoter can make, the appropriate
corrections, such as study amendment with modifications of the treatments or study evaluation procedures, or study premature closure.
Insurance

As the J-LI study is a low intervention clinical trial, no study-specific insurance might be required.
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References (max 4.000 characters or max 20/25 references)

Please report only the references that are strictly relevant to the study proposal. References should include authors (when there are more than 6
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Budget

B1. Operative Units

Units

Name

Institution

Responsible

CcC

UOC Oncologia

Ospedale del Mare - Napoli

Bruno Daniele

uo1

Oncologia Medica

AORN Sant'/Anna e San Sebastiano - Caserta

Gianluca Arrichiello

uo2

Medicina Interna e Malattie Epatobiliari e
Immunoallergologiche

IRCCS Azienda Ospedaliera, Universitaria di
Bologna

Fabio Piscaglia

uo3

UOC Oncologia

AORN dei Colli Monaldi-Cotugno - Napoli

Vincenzo Montesarchio

uo4

Oncologia Medica

Universita di Cagliari - Cagliari

Mario Scartozzi

Uo5

Oncologia Medica

Ospedale Sant'Andrea - La Spezia

Carlo Aschele

Uo6

Oncologia

ASL BAT, Ospedale Monsignor Raffaele
Dimiccoli - Barletta

Vincenzo Dadduzio

uo7

U.0.C. Oncologia Medica

Ospedali Riuniti Villa Sofia - Cervello - Palermo

Francesco Verderame

uo8

S.C.Oncologia clinica sperimentale
addominale

Istituto Nazionale Tumori IRCCS Fondazione G.

Pascale - Napoli

Antonio Avallone

U09

Dipartimento di Oncologia e Cure
Palliative

Ospedale cardinale Panico - Tricase

Emiliano Tamburini

U010

U.O. Oncologia Medica 2

Azienda ospedaliero universitaria pisana - Pisa

Gianluca Masi

uo11

Sezione di Gastroenterologia

Universita di Palermo - Palermo

Giuseppe Cabibbo

UO12

UOC Oncologia

San Camillo Forlanini - Roma

Carlo Garufi

uo13

U.O.C. Oncologia

Azienda Ospedaliera Policlinico Universitario “G.

Martino” - Messina

Nicola Silvestris

Uo14

U.O.C. Malattie del Fegato

Azienda Ospedaliera San Camillo-Forlanini -
Roma

Adriano Pellicelli

uo15

Gastroenterologia e epatologia

Fondazione IRCCS Ca Granda Ospedale
Maggiore Policlinico di Milano - Milano

Massimo lavarone

U016

Oncologia Medica 1

IRCCS Ospedale Policlinico San Martino -
Genova

Annamaria Pessino

uo17

UOC di Oncologia

AORN Moscati - Avellino

Giuseppe Santabarbara

U018

Oncologia

Casa Sollievo della Sofferenza - San Giovanni
Rotondo

Mariagrazia Rodriquenz

U019

UOC Medicina Interna

PO Perrino ASL BR - Brindisi

Piero Gatti

U020

Oncologia 1

Istituto Oncologico Veneto, IRCSS - Padova

Sara Lonardi

AIFA Call 2023 — THERAPEUTIC SEQUENCING IN ONCOLOGY - Protocol Form

26




Units

Name

Institution

Responsible

uo21

Dipartimento Oncologico

ARNAS Garibaldi - Catania

Roberto Bordonaro

U022

Gastroenterologia ed Endoscopia
Digestiva

AOU Policlinico di Foggia - Foggia

Rodolfo Sacco

U023

Clinica Gastroenterologica

IRCCS Ospedale Policlinico San Martino -
Genova

Edoardo Giannini

U024

UOC Oncologia Medica

P.O. dell’Aretino - Arezzo

Carlo Milandri

U025

Dipartimento Strutturale di Oncologia
Clinica

Azienda ULSS8 Berica -Vicenza

Giuseppe Aprile

Dipartimento di medicina di precisione Universita della Campania Luigi Vanvitelli - Erika Martinelli
Oncologia Medica Napoli
Unita di statistica medica, Dipartimento di Universita della Campania Luigi Vanvitelli - Paolo Chiodini

u027

Salute Mentale e Fisica e Medicina
Preventiva

Napoli

U028

S.C. Serimentazioni Cliniche

Istituto Nazionale Tumori IRCSS, fondazione G.

Pascale - Napoli

Clorinda Schettino

U029

S.C.Biologia Cellulare e Bioterapie
Dipartimento di Ricerca Traslazionale

Istituto Nazionale Tumori IRCSS, fondazione G.

Pascale - Napoli

Nicola Normanno

U030

S.C. Monitoraggio Scientifico E Quality
Assurance Della Ricerca

Istituto Nazionale Tumori IRCSS, fondazione G.

Pascale - Napoli

Gianfranco De Feo

uo31

Dipartimento Di Patologia

Istituto Clinico Humanitas - Milano

Luigi Terracciano

U032

Oncologia Medica

Ospedale San Luigi Gonzaga - Orbassano

Mariapia Brizzi

U033

Dipartimento Di Scienze Del Farmaco

Universita' Del Piemonte Orientale Amedeo
Avogadro - Torino

Claudio Jommi

U034

U035

U036

U037

U038

U039

U040

U041
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Units

Name

Institution

Responsible

UOTnH

uorno

uonn

uornp

uornc

uont

uony

uongp

uopn

uopm

UOpH

UOpo

uopn

UOpp

uopc

uopT

UOpy

uopo

uocn

uocwm

UOcCH
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B2. Personnel

uo Degree Tasks Contract Duration Salary per month % Salary x % time Total (€)
. € TES® employed on
(in (€) ztu:; 3 (Salary x %
months) v time
employed
on study) x
duration
Gross® | Charges? Gross Charges
Any Scientific
Degree
CC 1. Coordination Tempo det. 60 €1.975,00 € 730,00 100,00% | € 1.975,00 € 730,00 € 162.300,00
Statistics or
Analogous
Degree
uo27 2. Data analysis | Dott. di ricerca (0 equi 36 €1.350,00 €735,00 100,00% | € 1.350,00 €735,00 € 75.060,00
Statistics or
Analogous
Degree !
uo27 2. Dataanalysis | Dott. di ricerca (o equi 36 €1.350,00 €73500 | 100,00%| €1.350,00 €735,00 €75.060,00
Economy or
Analogous
Degree ) o )
U033 2. Data analysis | Dott. di ricerca (0 equi 36 €1.200,00 £600,00 100,00% | € 1.200,00 €600,00 € 64.800,00
Any Scientific
Degree
uo30 3. Study monitorin¢ | Altro (specify into field 36 €1.667,00 £156,00 60,00% | € 1.000,20 €93,60 €39.376,80
Nursing or
Scientific
Degree
CC 4. Clinical follow ug | Altro (specify into field 60 €1.667,00 € 165,00 50,00% € 833,50 €82,50 € 54.960,00

G N WN R

Gross salary for employees
Related charges to be paid by institutions
When the % of time employed is 100%, report on this column the same values of the previous one
Total personnel cost for all units
% time employed on study
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uo Degree Tasks Contract Duration Salary per month % Salary x % time Total (€)
. € TES® employed on
(in (€) ztu:li 3 (Salary x %
months) v time
employed
on study) x
duration
Gross! | Charges? Gross Charges
0,00% €0,00 €0,00 €0,00
0,00% €0,00 €0,00 €0,00
0,00% €0,00 €0,00 €0,00
0,00% €0,00 €0,00 €0,00
0,00% €0,00 €0,00 €0,00
0,00% €0,00 €0,00 €0,00

AN WNR

Gross salary for employees

Related charges to be paid by institutions

When the % of time employed is 100%, report on this column the same values of the previous one
Total personnel cost for all units
% time employed on study
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uo Degree Tasks Contract Duration Salary per month % Salary x % time Total (€)
. € TES® employed on
(in (€) ztuZi 3 (Salary x %
months) v time
employed
on study) x
duration
Gross' | Charges? Gross Charges
0,00% €0,00 €0,00 €0,00
2. Data analysis 0,00% €0,00 €0,00 €0,00
0,00% €0,00 €0,00 €0,00
0,00% €0,00 €0,00 €0,00
0,00% €0,00 €0,00 €0,00
0,00% €0,00 €0,00 €0,00

G N WN R

Gross salary for employees
Related charges to be paid by institutions

When the % of time employed is 100%, report on this column the same values of the previous one
Total personnel cost for all units

% time employed on study
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uo Degree Tasks Contract Duration Salary per month % Salary x % time Total (€)
. € TES® employed on
(in (€) ztuZi 3 (Salary x %
months) v time
employed
on study) x
duration
Gross' | Charges? Gross Charges
0,00% €0,00 €0,00 €0,00
0,00% €0,00 €0,00 €0,00
0,00% €0,00 €0,00 €0,00
0,00% €0,00 €0,00 €0,00
0,00% €0,00 €0,00 €0,00
0,00% €0,00 €0,00 €0,00

G N WN R

Gross salary for employees

Related charges to be paid by institutions

When the % of time employed is 100%, report on this column the same values of the previous one
Total personnel cost for all units
% time employed on study

AIFA Call 2023 — THERAPEUTIC SEQUENCING IN ONCOLOGY - Protocol Form

32




uo Degree Tasks Contract Duration Salary per month % Salary x % time Total (€)
. € TES® employed on
(in (€) ’s)tu:li 3 (Salary x %
months) v time
employed
on study) x
duration
Gross! | Charges? Gross Charges
0,00% €0,00 €0,00 €0,00
0,00% €0,00 €0,00 €0,00
0,00% €0,00 €0,00 €0,00
0,00% €0,00 €0,00 €0,00
0,00% €0,00 €0,00 €0,00
0,00% €0,00 €0,00 €0,00

DN WN R

Gross salary for employees

Related charges to be paid by institutions

When the % of time employed is 100%, report on this column the same values of the previous one
Total personnel cost for all units
% time employed on study
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uo Degree Tasks Contract Duration Salary per month % Salary x % time Total (€)
. € TES® employed on
(in (€) ztuZI 3 (Salary x %
months) v time
employed
on study) x
duration
Gross' | Charges? Gross Charges
0,00% €0,00 €0,00 €0,00
0,00% €0,00 €0,00 €0,00
0,00% €0,00 €0,00 €0,00
0,00% €0,00 €0,00 €0,00
0,00% €0,00 €0,00 €0,00
0,00% €0,00 €0,00 €0,00

AN WNR

Gross salary for employees

Related charges to be paid by institutions

When the % of time employed is 100%, report on this column the same values of the previous one
Total personnel cost for all units
% time employed on study
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uo Degree Tasks Contract Duration Salary per month % Salary x % time Total (€)
. € TES® employed on
(in (€) ztuZi 3 (Salary x %
months) v time
employed
on study) x
duration
Gross® | Charges? Gross Charges
0,00% €0,00 €0,00 €0,00
0,00% €0,00 €0,00 €0,00
0,00% €0,00 €0,00 €0,00
0,00% €0,00 €0,00 €0,00
0,00% €0,00 €0,00 €0,00
0,00% €0,00 €0,00 €0,00
Total
Gross salary for employees pers:)nnel € 471.566,80
Related charges to be paid by institutions cost

DN WN R

When the % of time employed is 100%, report on this column the same values of the previous one
Total personnel cost for all units
% time employed on study
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B3. Supplies

Please specify the cost of the main categories of supplies for the entire study.

Categories of

Brief description, if needed

Total budget for the
entire project and for all

Supplies o
PP (max 200 chars.) participating centres (€)

Hardware (web-paltform maintenance) for U028

1. Hardware € 15.000,00
Software (web-paltform up-grade and data analysis) for U027 and
U030

2. Software £50.000,00

3. Consumable €5.000,00

materials/Stationery
Tablets for PRO collection to be distributed to participating centres

4. Device € 20.000,00

5. Labs material

6. Other costs for

supplies

Total (€) € 90.000,00
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B4. Services

Please specify the cost of the main categories of services for the entire study.

Categories Brief description (max 200 chars.)

Total budget for the
entire project and for
all participating
centres (€)

Developoment of study-specific eCRF and
manteinance of study-managment web-platform
Development of tools for direct data capture from

digital clinical charts

1. Data collection

(e.g.: e-CRF)

2. Study Monitoring
A.

Number of Expected
site visit per centre

€ 310.000,00

2,00

Number of Clinical
centres

27,00

Number of Total site
visits (automatic A x B)

54,00

Average cost for site
visit (*)
(*)Excluding personnel and/or

travels already budgeted in
table B2 and/or B6

€700,00

E. Total cost (Cx D)

€ 37.800,00

3. C.R.O. Activities
(different from a.m. categories)

4. Insurance

€ 100.000,00

5. Publication cost

€ 15.000,00

6. Collaboration contracts/
consulting (*)

7. Other

Total (€)

€ 462.800,00

(*) "Partita IVA" Included
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B5. Drug cost

Please specify the cost of the drugs needed to conduct the entire study (if applicable)

Brief description

(max 200 chars.)

Total budget for the entire
study (€)

1. Costs for drug(s) not used
according to SmPC,
if not provided free

All the drugs are registered and reimbursed

for HCC and used as per their indication

blinding and/or packaging
and/or relabelling

€0,00
of charge by a Company or
paid by others (*)
Not applicable
2. Costs related to drug(s)
€5.000,00

3. Shipping cost(s) for foreign
centre(s)

Not applicable

4. In case the drug(s) will
be provided free of charge(s),

please specify the provider

Provided by others, please specify

Note (to specify)

National Health System as per Ministerial
Decree Nov 30, 2021

Total (€)

€5.000,00
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B6. Meetings, conferences, workshops, travels

Please describe the cost of events and specify if the same cost is related to partecipation or to organization

Brief description, if needed

(max 200 chars.)

Total budget for the entire
project and for all
participating centres (€)

1. Coordination meetings

€10.000,00
2. Participation in

scientific conferences € 10.000.00
(in Italy or abroad)

3. Organization of

scientific conferences

related to the study € 10.000,00
project

4, Travel, food € 10.000,00
and accomodation

5. Other (specify)
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B7. Other

Please describe the costs arising from categories not mentioned above.

Categories

Brief description (max 200
chars.)

Total budget for the entire
study and for all
participating centres (€)

Grants per centers

Reimbursment for centres expenses per
each patient enrolled in the study

€ 1.200.000,00

IDMC management

IDMC: 3 expert members for 5 years, at
least two meetings per year

€ 60.000,00

Total (€)

€ 1.260.000,00
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B8. General Costs/Overhead

Please specify the impact on financing of each categories. The total of these costs and overhead
cannot affect more than 10% of the sum of the expense items previously represented, with the
exception of drug cost.

Categories % Incidence (tot max 10%) | Total budget for the entire
study and for all
participating centres (€)

General costs (brief

0,
description) 0.00%
Overhead 6,00% € 139.461,40
Total (€) € 139.461,40
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B9. Overall expected costs for each item of the study as indicated below

Please specify the overall expected costs for each item of the study.

Items Total (€)
Personnel

€471.556,80
Supplies

€90.000,00
Services

€ 462.800,00
Meetings,
conferences, € 40.000,00
workshops, travels
Other

€ 1.260.000,00

Sub-total (€)
€ 2.324.356,80

General
costs/Overhead

(max 10% of sub-
total)

€ 139.461,40

Drugs cost
€5.000,00

Total (€)

(Sub-total +
Overhead +
Drugs cost)

€ 2.468.818,20

Overhead check
If the reported value is a number smaller than zero, the overhead exceed 10% of subtotal in contrast with the Call AIFA
requirements.

€92.974,28
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B10. Distribution of costs between coordinating and participating centres

Please specify the percentage of budget allocated to each centre. Compile for all UOs inserted into section B.1.

Operative Unit % Budget Total Costs (€)
Coordinating centre %
uo1 %
uo2 %
uo3 %
uo4 9%
uos %
uoe6 %
uo7 %
uos %
uo9 %
uo10 %
uo11 %
Uo12 %
uo13 %
uoi4 %
U015 %
uo16 %
uo17 %
uo18 %
uo19 %
uo20 %
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Operative Unit

% Budget

Total Costs (€)

1 hHM

%

UOHH

%

U020

%

UOHN

%

UOHp

%

UOHC

%

UOHT

%

UOHY

%

UOH®

%

uoon

%

uoo1

%

UOOH

%

uooo

%

uoon

%

UOop

%

uooc

%

uooT

%

Uooy

%

uooh

%

uonn

%

uonm

%
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Operative Unit

% Budget

Total Costs (€)

1 hnH

%

uono

%

uonn

%

uonp

%

uo4c

%

uont

%

uony

%

uong

%

uopn

%

UOpm

%

UOpH

%

uopo

%

uopn

%

UOpp

%

uopc

%

uopT

%

uOpy

%

Uoph

%

uocn

%

uocm

%

uoc2

%

Total (€)

0,00 %

€0,00
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B.11 Budget Annotation (not mandatory)
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List of the investigators in charge of the units dedicated to data analysis and to
GCP monitoring of the study (max 4.000 characters)

Please report the investigators responsible for the units dedicated to data analysis and GCP monitoring of the study
(when applicable). Please be sure to follow applicable monitoring requirements.

Responsabile del SAP e dell'analisi Statisica: Paolo Chiodini, Unita di Statistica Medica, dipartimento di Salute Mentale e Fisica e Medicina
Preventiva, Universita della Campania Luigi Vanvitelli, Napoli.

Responsabile dell analisi di health-economics: Claudio Jommi, Dipartimento scienze del farmaco, Universita del Piemonte orientale
Amedeo Avogadro, Torino.

Responsabile di GCP monitoring e Quality assurance: Gianfranco De Feo, S.C. Monitoraggio Scientifico e Quality Assurance Della Ricerca
Istituto Nazionale Tumori IRCCS Fondazione Pascale, Napoli.

Additional documents may be attached in order to explain the study protocol (e.g.
reporting form, rating scale, Gantt, etc)
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Atezo-Bev not contraindicated - 50%

Atezo+Bev

I
R

]

Sorafenib Lenvatinib Cabozantinib

N ANVA

Rego  Cabo Lenva Sora Cabo Lenva Sora

Phase 3 - RCT Question 1. Are lenvatinib or
cabozantinib more effective than sorafenib after
atezo-bev?

Two independent comparisons
HR 0.70 (from 12 to 17 month): 300 events for each
comparison (Alpha 0.025, beta=0.80)

If both winner, alpha 0.05 recycled for lenva vs cabo HR
0.70 (from 17 to 24 months) 247 events

I farmaci in nero sono prescrivibili, quindi possono essere scelti

Enrolled

l Atezo-Bev contraindicated — 50%

v 1I:21 ' l

Lenvatinib Sorafenib Lenvatinib
|
R
l 1:1 l
Sorafenib Lenvatinib Sorafenib Cabozantinib
Cabo Rego Rego Cabo Cabo Sora

Phase 3 - RCT Question 3. In
patients pre-treated with
lenvatinib, is the sequence
Cabozantinib-Sorafenib
more effective than
Sorafenib-Cabozantinib?

Phase 3 - RCT Question 2. Is the sequence Sorafenib-
lenvatinib more effective than the sequence
Lenvatinib-Sorafenib?

HR 0.70 (from 12 to 17 months): 247 events
(Alpha 0.05, beta=0.80)

HR 0.70 (from 9 to 13
months): 247 events
(Alpha 0.05, beta=0.80)

I farmaci in rosso non sono prescrivibili e possono essere assegnati solo in un disegno sperimentale

l

Sorafenib
|

=]

Cabozantinib  Regorafenib

Rego Cabo

Phase 3 - RCT Question 4. In
patients pre-treated with
sorafenib, is the sequence
Cabozantinib-Regorafenib

more effective than

Regorafenib-Cabozantinib?

HR 0.70 (from 9 to 13
months): 247 events
(Alpha 0.05, beta=0.80)



Possible determinants of the choice

* Age

e ECOG PS

e Comorbidities

e Concomitant medications
* Previous treatment

e Route of administration

e Timing of the schedule

e Expected toxicity

e Patient’s refusal

e Other...
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	Project acronym: J-LI
	Abstract: The evolution of treatment of advanced HCC during the last decade is characterized by the introduction of immunotherapy and of target-
based agents. Currently, immunotherapy in association with anti-VEGF (atezolizumab and bevacizumab) represents the standard first-
line therapy for patients with advanced HCC and good liver function, provided they do not have contraindications to either agent or both.
For the latter group of patients, sorafenib or lenvatinib represent a viable alternative. However, the introduction of immunotherapy as
first-line approach has come after trials promoted by pharmaceutical industries, each one providing evidence that is sufficient to warrant
market access but insufficient to explore the best place-in-therapy and the relative value of available treatment options based on solid
patient-centred endpoints. Head-to-head comparison of first-line and subsequent treatment sequences remain largely unexplored.
J-LI is a prospective adaptive master protocol addressing uncertainty arising in clinical practice through the integration of RCT
methodology and prospective real-world observational studies, based on a model of patient-journey study. Relevant uncertainty exists in
HCC regarding: (i) what is the best sequence after first-line atezolizumab and bevacizumab (ii) which is the best sequence after first-line
therapy with sorafenib or lenvatinib, (iii) which is the best sequence overall. These questions are the matter of four randomised
controlled trials, that will be conducted contemporaneously, allowing an efficient allocation of patients. Patient-centred endpoints will be
used (such as overall survival, quality of life, safety). Trials are planned as superiority comparisons, and it is planned to randomize
around 1300 patients producing final results within 5 years. In addition, a comparison of different treatment sequences produced by
random assignment or patient/physician choice is planned with methods allowing for bias-reduction in non-randomized real-world
studies. Such combination of RCT and RW-study methods will produce efficacy data much closer to effectiveness than in any typical
isolated RCT.
Qualifying secondary aims of J-LI are: (i) to produce data-based (rather than model-based) analyses of cost and cost-efficacy, (ii) to
maximise the use of patient-reported outcomes (for compliance, toxicity and quality of life) as a tool for empowering patients and reduce
data-management workload for clinical centres, (iii) to describe financial toxicity and its determinants over a large cohort and a long
observation period, (iv) to explore prognostic and predictive factors (including genomics) and (v) to pay attention to gender issues and
special populations, like the elderly.
Thanks to the a priori declared adaptive nature, J-LI might incorporate while ongoing all relevant changes of the therapeutic scenario,
eventually introducing changes of the design to address new arising uncertainty. J-LI will be performed thanks to the collaboration of a
large number of Italian centres that are collaborating under the coordination of the Oncology Unit of Ospedale del Mare, ASL Napoli 1,
Napoli; all these centers have experience in managing and treating advanced HCC patients.
In future perspective, while J-LI will hopefully directly contribute to improve prognosis of HCC patients, its platform organization will
remain active over the time, eventually being supportive for the regulatory agency to explore modalities of drug reimbursement based on
knowledge production in real-world.
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	Objectives: J-LI includes multiple primary objectives based on overall survival (OS) as primary end-point. Further objectives might be added in the future, when availability of new drugs will demand substantial modifications (amendment) of the study.
Primary objectives
1. Within the overall population (see below), J-LI will estimate the efficacy of treatment sequences given during patient-journey in a real-world-like context, therefore producing efficacy results closer to effectiveness than in any other prospective setting.
2. Within J-LI1 RCT, dedicated to patients able to receive a VEGF agent, the primary aim is to assess whether starting with Lenvatinib or Cabozantinib after atezolizumab-bevacizumab is more effective than Sorafenib.
3. Within J-LI2 RCT, dedicated to patients who received first line therapy, the primary aim is to assess if the sorafenib-lenvatinib sequence is more effective than the lenvatinib-sorafenib sequence.
4. Within J-LI3 RCT, dedicated to pre-treated patients with lenvatinib, the primary aim is to assess if the cabozantinib-sorafenib sequence is more effective than the sorafenib-cabozantinib.
5. Within J-LI4 RCT, dedicated to pre-treated patients with sorafenib, the primary aim is to assess if
cabozantinib-regorafenib sequence is more effective than the regorafenib-cabozantinb sequence.
Secondary objectives 
A. In the overall population
6. To describe in a prospective real-world-like setting the case-mix of patients starting a treatment sequence with immunotherapy or a target-based agent according to histopathologic and/or genomic biomarkers.
7. To describe the determinants of the decision-making process driving treatment choice at treatment start or change within different sequences.
8. To describe QOL outcome over the time within different sequences of treatment.
9. To describe financial toxicity at baseline and over the time within different sequences of treatment.
10. To describe cost of treatment pathway in the perspective of the National Health Service and costeffectiveness within different sequences of treatment.
11. To evaluate the prognostic or predictive role of molecular biomakers measured on tumor samples before starting first-line treatment.
12. To explore other possible predictive or prognostic factors (clinical with particular attention to age and gender issue, or measurable in the tumor).
13. To explore the prognostic and predictive value of geriatric evaluation outcomes in the elderly population assessed through ADL, IADL, and G8 questionnaires. 
B. In the J-LI1, J-LI2, J-LI3 and J-LI4 RCT (ITT populations)
14. To compare OS between study arms.
C. In all RCT
15. To compare ORR according to RECIST 1.1 between study arms (ITT populations)
16. To compare QOL (EORTC questionnaire) between study arms in terms of QOL response and time to deterioration (ITT populations)
17. To compare safety, as assessed by CTCAE (collected and reported by investigators according to rules of pharmacovigilance) and PRO-CTCAE (directly reported by patients for subjective toxicity), between study arms (per protocol populations) with particular attention to correlation with age and gender. Objectives in specific RW populations
18. All primary and secondary objectives planned in RCT will be described for specific RW populations represented by patients eligible for a RCT but not randomized and treated based on choice.

	StudyPopulation: All the patients with a diagnosis of advanced HCC and good liver function (Child-Pugh A) are potentially eligible for J-LI. Further new evidences generating addictional uncertainty, might prompt new experimental questions according to the adaptive strategy of J-LI.
Operatively, the following populations are defined, together with the specific objectives for each population.


















Given the pragmatic approach of J-LI, it is accepted that patients at participating centres may be offered the opportunity to participate in clinical trials outside those planned in J-LI. This will probably happen for a piece of the patient-journey and does not represent an exclusion criterium for J-LI. Collection of data on treatment received will be skipped in this case and only the NCT code for identifying the trial will be recorded. However, outcome data (including PROs and follow-up) will be recorded. Once ended the treatment within an external trial, the patient may be re-evaluated for subsequent treatment according to J-LI pathway. 

Withdrawal of Subjects from Study Treatment 
The only reason for patients withdrawal is the patients’ will to retire the consent. If this happens, data collected until withdrawal of consent can be used for the analysis, unless the patient explicitly requires the cancellation of all his/her data. Withdrawn patients will not be replaced. 








	InclusionCriteria: Overall Population

1. Locally advanced or metastatic and/or unresectable HCC.  
2. Child-Pugh class A
3. Age ≥ 18 years
4. Any gender
5. Written informed consent obtained from the subject prior to performing any protocol-related procedures

J-LI

6. ECOG performance status 0 to 2
7. Life expectancy > 3 months
8. Adequate renal and hepatic function, defined as:
a. Total serum bilirubin ≤ 1.5 institutional ULN.
b. AST and/or ALT ≤ 5 x ULN
c. Serum creatinine ≤ 1.5 x ULN for the institution (or calculated creatinine clearance ≥ 40 mL/min/1.73 m2).
9. Adequate bone marrow function, defined as:
a. Haemoglobin >9.0 g/dL
b. Absolute neutrophils count (ANC)  ³ 1.5 x 10^9/L (> 1500 per mm3)
c. Platelet count  >75 x 10^9/L(>75,000 per mm3) for J-LI1.  >50 x 10^9/L(>50,000 per mm3) for J-LI2, J-LI3, J-LI4.
10. Females of childbearing potential (those who have not been surgically sterilized or have not been free from menses for ≥1 year) must have a negative urine or serum pregnancy test at study screening visit
11. Written informed consent obtained from the subject prior to performing any protocol-related procedures
12. Radiologically confirmed disease progression after a previous treatment.



	ExclusionCriteria: Overall Population

1. Psychiatric illness making informed consent impossible 
3. Any concurrent investigational product or other anticancer treatment.
4. Active infection, with the exception of hepatitis C. Hepatitis B infection must be under control with appropriate antiviral therapy.
5. Patients with previous malignancies  (except for adequately treated carcinoma in situ of the cervix or basal or squamous cell skin cancer or surgically resected prostate cancer with normal PSA)
6. Symptomatic brain metastases or spinal cord compression 
7. Leptomeningeal carcinomatosis
8. Clinically significant cardiovascular disease, including:
a. Myocardial infarction or unstable angina pectoris within < 6 months prior to the first study treatment
b. New York Heart Association (NYHA) grade II or greater congestive heart failure (CHF)
c. Uncontrolled hypertension
d. Serious cardiac arrhythmia requiring medication (with the exception of atrial fibrillation or paroxysmal supraventricular tachycardia)
e. Peripheral vascular disease > grade 3 (i.e. symptomatic and interfering with activities of daily living requiring repair or revision)
f. Mean QT interval corrected for heart rate (QTc) ≥470 ms calculated from 3 electrocardiograms (ECGs) using Fredericia’s Correction.
9. Known hypersensitivity to any of the study drugs or excipients. 
10. Evidence of any other concomitant pathologies, physical examination or laboratory findings (including but not limited to active peptic ulcer disease or gastritis, active bleeding diatheses or psychiatric illness) or social situation that may interfere with the planned treatment, affect patient compliance or place the patient at high risk from treatment related complications.
11. Radiotherapy treatment to the brain or chest or to more than 30% of the bone marrow or with a wide field of radiation within 4 weeks of the first dose of study treatment, or within 2 weeks for other palliative external beam radiation (patients who have had radiotherapy ≥ 4 weeks prior to the first dose of study treatment, but who are still experiencing acute toxic effects of radiotherapy are also excluded). 
12. Major surgical procedure within 28 days prior to the first dose of study drugs.
13. Patients of reproductive potential who are not willing to employ effective birth control from screening to 60 days after the last dose of study treatment (they must agree to use 2 highly effective contraception, defined as methods with a failure rate of less than 1 % per year).



14. Any prior medical treatment for advanced HCC16. 

For J-LI1
15.  Current or prior use of immunosuppressive medication within 14 days before the first dose of study treatment (corticosteroids at physiological doses not exceeding 10 mg/day of prednisone or an equivalent corticosteroid are allowed).
16. Presence of esophageal varices not adequately treated.
17. Active or prior documented autoimmune disease within the past 2 years (subjects with vitiligo, Grave’s disease, or psoriasis not requiring systemic treatment within the past 2 years, are not excluded).
18. Active or prior documented inflammatory bowel disease (e.g., Crohn’s disease, ulcerative colitis)
19. History of allogeneic organ transplant 
20. History of active primary immunodeficiency
21. Receipt of live attenuated vaccine within 30 days prior to the first dose of study drugs.
	Intervention: Treatment options for first-line advanced HCC include TKI agents alone (sorafenib, lenvatinib) or combination of immunotherapy and anti-VEGF (atezolizumab-bevacizumab). Each treatment will be administered following the Summary of Product Characteristic (SmPC) of single compounds or combinations in terms of dose, route of administration, schedule and duration. Special warnings, toxicities evaluation schemes and treatment modification (delay, interruption or dose reduction, if applicable) will be based on SmPC.

Concerning anti VEGF agents (monotherapy):
• Sorafenib will be administered orally at 800 mg/die;
• Lenvatinib will be administered orally  at 12 mg/die in patients ≥ 60 kg or 8 mg/die < 60 kg

Concerning immunotherapy and anti VEGF agents:
• Atezolizumab monotherapy 1200 mg flat dose Q3W administered iv. 
• Bevacizumab 15 mg/Kg Q3W administered iv over 90 min (first administration) and then 60 min

Immunotherapy should be continued until disease progression (PD) or unacceptable toxicity. No dose reduction is recommended. Dosing delay or discontinuation may be required based on individual safety and tolerability. 

Accountability procedures for drugs will follow local guidelines. The monitoring procedure of subject’s compliance will be done as per clinical practice.

	EnpointsOutcomes: Overall survival (OS), the time elapsed from date of registration to date of death, is the primary end-point for the overall population analysis of treatment sequences.   
Patients alive will be censored at the date of the last information on their vital status. 

Progression-free survival (PFS), the time elapsed from the date of randomization to date of progression or death, is the secondary endpoint for RCT. Patients alive and not progressed will be censored at the date of the last-visit when disease status was checked, at least clinically. 

OS and PFS will be described with Kaplan-Meier curves and reported in terms of estimated curves (with 95% confidence intervals (Cis), median (with 95% CI) and estimated probability (with 95% CI) of being alive at informative time milestones. 
Objective response rate (ORR), the rate of patients with complete or partial response out of the eligible ones, is a secondary end-point for all the RCT planned in J-LI. Response will be codified according to and RECIST 1.1. Patients eligible for ORR analysis have at least one target or non-target lesion detected at baseline staging. Eligible patients who do not undergo any response assessment, whichever the reason, will be considered as non-responder. Attributes of response (time to initial response, time to best response, duration of response) will be described according to FDA Clinical Trial Endpoints for the Approval of Cancer Drugs and Biologics Guidance. 

Patient-reported-outcomes (PROs) will be used for measuring QOL, financial toxicity and subjective toxicity as secondary end-points for treatment sequences analysis in the overall population and for all L-LU RCT. All instruments are available and validated in Italian. 

QOL will be assessed by the core EORTC QLQ-C30.
Financial toxicity will be assessed by the PROFFIT questionnaire.
Subjective toxicity will be reported directly by the patients using PRO-CTCAE.

QOL and PROFFIT questionnaires will be administered in the overall population at baseline (initial registration), every 2-months and at each treatment change, across the whole journey and independently of the schedule of treatment and of restaging procedures, in order to allow evaluation of the effect of treatment sequences and planned end-point in RCT. 

PRO-CTCAE will be administered at baseline and at the end of each cycle of any treatment across the journey. 
Safety evaluation will also include coding of CTCAE (last available version) by clinical Investigators. 

Resources consumption in the perspective of the NHS will be prospectively collected for each recruited patient as described below in the methods section. 

	StatisticalConsiderations: Sample size estimation of the four RCT in J-LI is based on the hypothesis to verify whether any treatment or sequence is superior than the other available ones, with a size of the effect great enough to make reasonable a formal advice (regulatory or in guidelines) to prefer one option over the others. The four RCT are planned with 80% power and an overall 0.05 bilateral alpha error, to verify an expected HR of 0.70. Interim analyses are not planned because their value is limited when studying treatment sequences. The IDMC will be allowed to perform them if needed and justified.
J-LI1 is a three-arm study designed with a hierarchical approach. Two initial questions are planned, each experimental treatment vs the standard one, each one with a bilateral 0.025 alpha error to adjust for multiple comparisons; if both comparisons will be positive and statistically significant, the comparison between the two winning arms will be performed recycling the whole alpha error (0.05). For each of the first two independent comparisons, 300 events are needed to detect an increase in mOS from 12 to 17 months (HR 0.70), and 400 patients (200 per arm) are planned to be enrolled, for an overall number of 600 patients.
J-LI2 is a two-arm RCT and 247 events are needed to detect an increase in mOS from 12 to 17 months (HR 0.70), with 360 patients planned to be enrolled. 
J-LI3 and J-LI4 are two-arm RCTs. For each one, 247 events are needed to detect an increase in mOS from 9 to 12 months (HR 0.70), with 300 patients planned to be enrolled. 
Evaluation of third-line drugs not approved will be based on single-arm phase 2 design. With 36 patients enrolled and 30 events recorded according to a one-sample log-rank test estimate, each study will have 80% power of detecting a 50% chance of being alive at 12 months corresponding to a prolongation of median survival from 8 (placebo arm, CELESTIAL study, third-line) to 12 months. 
Calculations were done by East 6.5 software; Cytel, Cambridge, MA.
Statistical analysis
Efficacy analyses of RCTs will be performed by using ITT approach. Treatment arms will be compared by stratified log rank test for survival outcomes. The HR of OS and PFS will be estimated by a Cox model with stratification factors as covariates. Two-sided 95% confidence interval of the HR will be provided and an exploratory analysis will be performed to test whether any interaction exists between treatment arm and stratifying covariates. In any case, the heterogeneity of treatment effect across major subgroups will be described in a Forest plot. Proportional hazard assumption for log rank test and Cox regression model will be evaluated by using Shoenfeld residuals.For survival analysis in the overall population, Cox regression model will be used to evaluate: (a) the effects of prognostic factors; (b) the effect of treatments adjusted for main confounding factors; (c) the effect of treatment sequences. For comparisons of treatment sequences the effect of time-varying coefficients will be evaluated when the proportional hazards assumption will be not fulfilled. Time-varying covariates will be used in the Cox regression model to handling for the effect of subsequent treatments during follow-up. Methodological research will be performed to evaluate different approaches including machine learning-based methods.Response rates, QOL, and economic analyses will be analyzed according to common methodology that will be detailed in the SAP (Statistical Analysis Plan); analysis of finanzial toxicity will be descriptive. The SAP will also include a description of how missing, unused, and spurious data will be addressed. The SAP will be finalized prior of any data analysis to preserve the integrity of the statistical analysis and study conclusions. All statistical analyses will be performed using STATA Version 16 or higher (StataCorp LLC, College Station, TX, USA) and R Version 4.3 or higher (R Foundation for Statistical Computing, Vienna, Austria). 
	Timing: We estimated the timing of the study on the basis of a feasibility survey we proposed to participating centres and, in particular, on their estimation of the prevalence of the population eligible for J-LI at their centre and on the willingness to randomize at the decision nodes where uncertainty exists.

A recruitment rate of 10 patients per month is expected for J-LI1 RCT. Enrolment should be closed in 40 months; under the alternative hypothesis analyses should be performed after 52 months. 

A recruitment rate of 8 patients per month is expected for J-LI2 RCT. Enrolment should be closed in 45 months; final analysis under the alternative hypothesis should be done after 50 months. 

A recruitment rate of 8 patients per month is expected for J-LI3 and J-LI4 RCT. Enrolment should be closed in 38 months; final analysis under the alternative hypothesis should be done after 50 months. 

In consideration of the sample size required for the four RCT we need to enrol 1300 patients.
	Feasibility: Preparing the present application, a survey has been proposed to 50 centres which are known to be involved in the management of patients with HCC. 33 centres have approved study design and questions identified for RCT. The number of patients per year declared as eligible for the whole J-LI project is larger than 800 more than twice the number required by the J-LI). Even considering typical over-optimism, feasibility should be high. 
J-LI is a multicenter study performed in oncological and hepatological centres (any type) distributed along the National territory largely representing clinical practice, assuring generalizability of the study results.
Oncology Unit at P.O. Ospedale del Mare, ASL Napoli 1 Centro, is the promoting and coordinating centre, responsible for developing of study documents, procedures and training materials, authorization procedures, administrative procedures, data collection system, monitoring procedures, developing and distribution of intermediate and final study reports, pharmacovigilance procedures and drugs accountability. Oncology Unit at P.O. Ospedale del Mare will be supported by CTU-NCI Napoli for the above activities.
ASL Napoli 1 Centro manage contracts of collaboration with participating centres, including management of planned payments and reimbursement of costs sustained per patient enrolled in the J-LI study.
Oncology Unit at P.O. Ospedale del Mare will also be supported by (a) the Medical Statistics Division of the Campania University Luigi Vanvitelli (Prof Paolo Chiodini) for statistical analysis; (b) the Drug Science Department of the Eastern Piemonte University Amedeo Avogadro (Prof Claudio Jommi) for economic analyses; (c)  by the Scientific Monitoring and Quality Assurance of the Research Unit at NCI-Napoli (Dr. Gianfranco De Feo) for quality assurance and monitoring procedures. 
An Independent Data Monitoring committee (IDMC) will be nominated, made of at least three members, selected among statisticians and trialists expert in lung cancer, after the list of participating Institutions will be definitive. An IDMC charter will be produced after the nominations.
The Principal Investigator of J-LI is an oncologist, with experience in HCC clinical trials. He has been the Principal Investigator of several phase 2 and 3 randomized muticentre clinical trials in HCC, member of steering committes of national and international trials in HCC, member of IDMC of the RESORCE (Regorafenib for patients with hepatocellular carcinoma who progressed on sorafenib treatment) trial in HCC, coordinator of AIOM and AISF-AIOM guidelines in HCC. 
Patient registration, randomization and data collection (including eCRF and PROs) are centralized through a web-platform (http://www.usc-intnapoli.net) active since 2004, used in over 80 non-profit clinical trials promoted by CTU, with the involvement of 1,461 participating centers, 20,449 enrolled patients, more than 532,000 eCRFS collected. The platform manages all the phases of a clinical trial, from the regulatory ones to those connected to operations (TMF and ISF archive, patient registration and data collection, anonymized radiological examination collection, centralized monitoring, reporting, data extraction for statistical analysis), to those related to drug management and pharmacovigilance. The platform does also include a facility to collect patient-reported outcomes directly from mobile devices. The site is accessible by user name and password, and is protected through encrypted data certified by SSL and HTTPS protocols.


	StudyDesign: J-LI is an adaptive prospective master protocol including several RCT within a prospective cohort real-world-like framework, to describe and analyse the HCC patient-journey produced by sequencing of available drugs. 
Drugs reimbursed can be chosen at each decision-making node. Treatments approved for HCC, but not reimbursed for the indication proposed in the experimental design, cannot be chosen outside the experimental design. 
Effects of treatment sequences in the overall population will be described using  patient-centred end-points: overall survival, quality of life, safety, and financial toxicity. Sequences will be also described from the point-of-view of the NHS in terms of costs and cost-effectiveness. 
Within the overall population, an analysis will be performed regarding determinants of clinical decision-making at each decision-making node; particularly, investigators will be asked to explicit reasons for excluding available treatment options and, if uncertainty will remain, randomization will be proposed at the four decision-making nodes described as J-LI1, J-LI2, J-LI3 and J-LI4. 
A priori, probability of HCC patients to arrive in good clinical conditions to a third-line treatment is low. Therefore, at this stage, no comparison is planned and eventual experimental treatments will be evaluated within single-arm phase 2 studies. 
Four randomized comparative studies are planned:
1. J-LI1 is a three-arm comparison of treatment sequences following first-line treatment with atezo-bev. The control arm is the one starting with sorafenib (the only one actually reimbursed in this setting by AIFA) and the experimental arms start with lenvatinib or cabozantinib. The study is designed to answer two separate questions (whether each of the experimental arms is more effective than the standard one) with alpha error splitted to adjust for multiple comparison. In the case both experimental drugs resulted more effective than the standard one, a further analysis will be done (recycling the overall alpha error) to answer the question about which of the two experimental arms is better, if any. Assignment rate will be 1:1:1. At J-LI1 node only sorafenib can be chosen in clinical practice.
2. J-LI2 is a two-arm comparison of treatment sequences beginning with lenvatinib or sorafenib in first-line and crossing to the other drug in second-line. Assignment rate will be 1:1. At J-LI2 node, both lenvatinib and sorafenib can be chosen as first-line in clinical practice; in both cases, at second-line a randomised proposal is built in J-LI3 and J-LI4, below. 
3. J-LI3 is a two-arm comparison answering the question about which sequence is more effective for patients who have received first-line lenvatinib, if sorafenib followed by cabozantinib (standard) or viceversa (experimental). Assignment rate will be 1:1. At J-LI3 node, only the sequence beginning with sorafenib can be chosen in clinical practice. 
4. J-LI4 is a two-arm comparison answering the question about which sequence is more effective for patients who have received first-line sorafenib, if regorafenib followed by cabozantinib (standard) or viceversa (experimental). Assignment rate will be 1:1. At J-LI4 node, both regorafenib and cabozantinib can be chosen as second-line in clinical practice. 
5. Third-line single arm studies are planned for seven cases of drug use that is not approved in clinical practice. These cases are: cabozantinib (after atezo-bevlenvatinib in J-LI1), regorafenib (after atezo-bev sorafenib, or after lenvatinibsorafenib, or after sorafeniblenvatinib in J-LI2, or after sorafenibcabozantinib in J-LI4), and lenvatinib (after atezo-bevsorafenib, or after atezo-bevcabozantinib in J-LI1).
 
The study design is adaptive and external (new drug that are registered and reimbursed for the use in HCC or new published scientific evidence produced outside J-LI) or internal evidence (deriving from J-LI RCT analysis) may prompt modifications. 
 

 

	GCP_EthicalAspects: Procedures set out in this protocol ensure that the sponsor and the Investigators abide by the principles of the Good Clinical Practice guidelines of the International Conference on Harmonization (ICH) and the Declaration of Helsinki in the conduct, evaluation and documentation of this study. J-LI will be done adhering to applicable national law. UOC Oncologia Ospedale del Mare will produce a risk assessment analysis once the definitive protocol is finalized and the list of participating centres is definitive. A monitoring plan will be produced on the basis of the results of the risk assessment. 
It is anticipated that J-LI is a low intervention clinical trial, according to article 2 (2)(3) of the Clinical Trials Regulation EU No 536/2014, as it fulfils all of the following conditions:
• all the investigational medicinal products are authorized
• all the investigational medicinal products are used in accordance with the terms of the marketing authorization; or the use of the investigational medicinal products is evidence-based and supported by published scientific evidence on the safety and efficacy
• the additional diagnostic or monitoring procedures conform with the normal clinical practice (except for PRO questionnaires) and therefore, do not pose any additional risk or burden to the safety of the subjects compared to normal clinical practice
To warrant validity of the study, we plan the following training and tutorial activities:
• Site initiation visit: remote visit by sponsor personnel with centre staff, to explain protocol procedures and timelines, study platform management including user registration, access to restricted area where trial specific documents are stored (e.g. patient informed consent, protocol, synopsis, paper version of questionnaires, etc.), data entry in the CRFs and query system management.
• Tutorial on electronic device management for PRO administration for both investigators and patients.
• Site staff retraining for each protocol amendment (if applicable).

Ethical aspects
There are two main risk to be considered: the risk of overtreatment (excessive toxicity) and the risk of undertreatment (lack of efficacy). 
The risk of overtreatment is unlikely since all the drugs and drug-sequences belong to the same class (TKIs) and – with the exception of lenvatinb – currently used as second or further therapy lines of HCC. 
For the same reason, the risk of undertreatment is low. However, in case of changes in scientific evidence, such as results of other studies or result of internal studies, which would affect the ethicality of any study treatment, the sponsor and the IDMC will be responsible for evaluating the effect of such new information on the study. The IDMC can recommend, and the promoter can make, the appropriate corrections, such as study amendment with modifications of the treatments or study evaluation procedures, or study premature closure.
Insurance 
As the J-LI study is a low intervention clinical trial, no study-specific insurance might be required. 

	Background: HCC is the fourth most common cause of cancer death after pulmonary, colorectal and gastroesophageal malignancies. The relative 5-year survival rate is approximately 18%. Annual deaths from liver cancer are projected to reach one million by 2030. The global incidence of hepatitis-related malignancies has declined over the past 3 decades, whereas a continuous increase in liver cancer related to nonalcoholic steatohepatitis has been observed during the same period. The latter trend is probably due to the spread of obesity and diabetes. In Western Europe, the incidence of liver cancer has doubled from 0.14 to 0.28 per 100,000 in men under 30 years of age and has risen from 0.09 to 0.16 per 100,000 among women of the same age group. A significant increase is also evident among men over 60. Because of this, hepatocellular carcinoma (HCC), as the most common type of liver cancer, remains a major public-health challenge .
The peculiar vascularization of the liver - perfused by two afferent circulations (portal vein and hepatic artery) - underlines the importance of angiogenesis in HCC. It was the prerequisite for the development of antiangiogenic therapy both in the early/intermediate stages and in the late stages of the disease. Particularly in advanced disease, sorafenib represented the only effective first-line therapy for a decade. Then, lenvatinib proved the be non-inferior compared with Sorafenib. Additionally, regorafenib, cabozantinib and ramucirumab received approval as second-line treatments after sorafenib. Nevertheless, although these drugs have been shown to improve clinical outcomes, the median overall survival (OS) remains poor and the drug resistance might be considered the principal cause of treatment failure during targeted therapies.
In this context, immunotherapy -alone or in several combinations with antiangiogenic agents- has emerged as a major therapeutic modality in the last decades in oncology. Regarding HCC, the IMbrave150 trial showed that the combination of atezolizumab and bevacizumab improves OS in the first line treatment for BCLC C and recurrent BCLC B patients. It demonstrated that the combination led to significantly improved overall survival (OS) and progression-free survival (PFS) compared with sorafenib in patients with unresectable HCC at the primary analysis. The updated data, on August 31, 2020, after a median 15.6 months of follow-up, the median OS was 19.2 months (95% CI 17.0-23.7) with atezolizumab plus bevacizumab and 13.4 months (95% CI 11.4-16.9) with sorafenib (hazard ratio [HR] 0.66; 95% CI 0.52-0.85; descriptive p <0.001) achieving the longest survival ever observed for a first line treatment in advanced HCC.
More recently, EMA approved the combination of anti-PD-L1 durvalumab with the anti-CTLA-4 tremelimumab for the frontline treatment of adult patients with unresectable HCC, offering a regimen for patients not candidates for anti-VEGF treatment.
The approval is based on findings from the phase 3 HIMALAYA trial, in which the combination of durvalumab/tremelimumab led to a 22% reduction in the risk of death vs sorafenib (HR, 0.78; 95% CI, 0.66-0.92; P = .0035). 13
Althoug sorafenib and lenvatinib remain first line therapy options for patients who are not candidates to immunotherapy, with immunotherapy-based regimens becoming the standard first line therapy for advanced HCC, TKIs were positioned in later lines of treatment. The availability of drugs with different mechanisms of action is a great opportunity for rational sequential and combinatorial therapies in HCC. However, this is challenged by lack of biomarkers as well as dedicated trials. In addition, data on second and beyond lines of therapy come from randomized trials in which the control arm was a placebo.
Therefore, more data are crucially needed to guide sequencing of available options in the refractory setting.

	Rationale: The armamentarium of target therapies and immunocheckpoint inhibitors (ICIs) in HCC has extremely improved in the last few years, opening opportunities for rational sequential and combinatorial treatments. However, clinical trials leading to drug approval are made to fulfill requirements of regulatory agencies, but are often insufficient to clarify place-in-therapy in therapeutic disease landscapes. In the case of systemic therapy of advanced HCC, first line immunotherapy displaced TKIs to later lines of therapy, however with scanty data, if any, on their role as second or further lines of treatment. No head-to-head comparison (HTH) is available since all second line randomized trials have a placebo as control arm. HTH are needed, not only for testing whether a drug is more effective than others, but also to assess whether it is safer, cheaper, easier to administer or preferred by the patients. Lack of HTH makes uncertain which strategy is better in clinical practice. In Italy five drugs or drug-combinations, approved based on phase III trials, are available and reimbursed: atezolizumab plus bevacizumab and lenvatinib are reimbursed as first-line only treatment; cabozantinib as second or third-line therapy after sorafenib; regorafenib as second line therapy after sorafenib; sorafenib is the only drug reimbursed for any line of treatment, although very few data are available when administered in second or further lines of therapy.
For patients who received immunotherapy in the front-line setting, it is reasonable to consider treatment with a TKI in the second-line setting. 
The RESORCE trial testing regorafenib demonstrated a median OS of 10.6 versus 7.8 months with placebo.7,8 Cabozantinib was also studied in the CELESTIAL trial.9  Median OS for cabozantinib versus placebo was 10.2 versus 8.0 months, respectively.9 
It is important to note, in reference to the topic of sequencing therapies in advanced HCC that the aforementioned results were in patients who experienced disease progression following sorafenib treatment. Data for outcomes after progression on either immunotherapy or anti-VEGF antibody therapy (including treatment with lenvatinib) are lacking.
We propose the J-LI study, an adaptive master protocol aimed to assess the efficacy of the available sequences of treatment of HCC, with both descriptive and comparative analyses. 
The project is innovative in its conception, combining the rigor of randomized clinical trials (RCT) with pragmatism of prospective observational studies, to improve generalizability of the former and the quality of the latter, answering questions left unanswered by registrative clinical trials.
J-LI will be managed through a non—commercial academic web platform which has a secure interface with patients’ mobiles, to collect patient-reported outcomes and patients’ data, and the ability of interacting with most of the electronic health records to directly capture patients’ data. This will reduce the rate of error due to manual data input and data-management burden.
J-LI will also integrate clinical evidence with economic evaluations for therapeutic sequences that may support decisions on price and reimbursement and clinical choice among alternative options, providing evidence on value-for-money. Economic evaluations (cost-minimisation, cost-effectiveness, cost-utility, cost-benefit) are available for drugs in the approved indication, but are very limited and with poor quality for treatment sequences. As a consequence, data on costs and outcome of sequences have been estimated (i) either putting together evidences for single-drug/single-line in an artificial construct or (ii) through complex simulation models (micro-simulation or multi state models). To our knowledge, there are no evidence on the cost-effectiveness of treatment sequencing for advanced HCC in Italy and, in general, on the cost-effectiveness studies as piggy-back analysis of a patient-journey study. 

	NHS_Impact: The J-LI project may significantly impact the National Health Service (NHS) in three different ways: (1) improving the quality and efficacy of care provided by the NHS to HCC patients; (2) increasing the clinical value produced with the public money spent for treating HCC patients; and (3) speeding and making more efficient the regulatory process of reimbursement of new drugs by AIFA.
Quality and efficacy of care provided by the NHS to HCC patients
It is recognized by the scientific community and within the rationale of this “Bando AIFA” that clinical trials conducive to registration of new drugs do seldom allow to fully understand the place-in-therapy and the maximum therapeutic benefit that can be obtained by harmonizing new drugs with previously available alternatives. Therefore, performing head-to-head comparisons and testing the deriving sequences may help to identify the best therapeutic strategy that can be applied within the NHS to improve the patients’ benefit, according to the primary mission of the NHS. In addition, another gap frequently left unsolved by regulatory studies is the estimate of the quality of life benefit (or damage) associated with OS or PFS results. J-LI plans to address this gap through a systematic use of PROs. Finally, classifying patients according to their biomarker profile (genomic, immunohistochemical and clinical) will allow the prospective identification and validation of potential predictive factors that might drive future treatment choice more effectively than simply applying label indications. 
Clinical value produced with the public money spent for treating HCC patients
The cost of new drugs against cancer has incredibly grown during the last decades, particularly due to immunotherapy and target-based agents; it is more and more challenging for public NHS to warrant all the patients have access to most effective treatments. Producing evidences on the efficacy/effectiveness of different strategies in clinical practice-like conditions, based on solid and patient-centered end-points (OS, QOL and safety) and companion prospective economic analysis, represents the best way to understand how much clinical value is produced per unit of money spent for drugs against HCC. J-LI includes plans for measuring the actual cost of the treatment pathways in the perspective of the NHS, in order to describe how this cost varies during the study and which are the most cost-effective treatment sequences. 
Regulatory process of reimbursement of new drugs by AIFA
New drugs registered by EMA represent a perturbation of the therapeutic landscape for HCC, hopefully positive in terms of clinical benefit. However, the extent and the direction of such perturbation may be difficult to understand in terms of economic impact on sustainability, that is a mission for the Agency negotiating drug price, and this may become a problem leading to negative or delayed decision on reimbursement. The proposed J-LI project is based on an adaptive design that will be amended to include prospectively all the new drugs registered and eventually reimbursed by AIFA, in order to immediately start a verification, in a real-world context, of the value of the new therapeutic options and their impact in terms of patients’ outcome and associated costs. 
Hopefully, this might help AIFA to implement strategies of reimbursement conditioned to the development of further independent evidence on the knowledge gaps still present at the time of regulatory decision. As a consequence, time to reimbursement might be shorter (with positive effects for all the stakeholders) but a second-round of negotiation might be planned at short-medium intervals with new evidence coming from J-LI. This seems particularly important in advanced HCC given the high number of new drugs (and new strategies) expected to arrive quite soon in the therapeutic scenario.
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	Methods: Many strategical characteristics of J-LI contribute to avoiding or reducing bias. First, J-LI is based onprospective registration of patients and data to prevent all the biases related to retrospective studies. Second, J-LI plans to register both patients who are considered eligible for RCT and those who are not, therefore allowing the description of how much the RCT populations are representative or not of clinical practice. Third, all the evaluations (clinical, radiologic, laboratory) performed to diagnose the disease and follow the patients over their journey (either during treatment or during follow-up) are left to standard clinical practice of participating centres, increasing generalizability of findings. Operatively, bias reduction in each RCT is based on randomization, that will be performed through a minimization procedure accounting for age (≥ 70 vs. <70), sex (male vs female), ECOG performance status (0 vs 1 vs 2), AFP value (< 400 vs ≥ 400 ng/ml) and centre as stratification variables. Randomization will be managed centrally through the web-based platform of the Clinical Trial Unit of the National Cancer Institute of Napoli. PROs will be used avoid or reduce physicians’ bias in the evaluation of subjective outcomes. Missing questionnaires may produce biased estimation if they do not occur at random. Such problem will be tackled by describing missing data according to rules reported in the EORTC manuals and the Guidelines of the Quality of Life Committee of National Cancer Institute of Canada Cancer Treatment Group. Informative censoring might bias outcome estimates and the risk of censoring is particularly high when looking to the whole patient-journey as compared with just one line of treatment. Therefore, the webbased procedure will allow the patients be followed and maintained within J-LI even if changing the Centre where they decide to be cured, in order to minimize censoring and all the efforts will be done, within central data-management, to avoid censoring and missing data, that will be, in any case, fully described. J-LI in its initial design does not include blinding procedures for treatment assignment and data collection. Statisticians will be blind when receiving data for statistical analyses. Periodical progress reports will not differentiate outcome variables between randomized arms, but open data will be given to the IDMC upon request. Data will be collected through the web-based platform of the coordinating centre allowing patient registration, electronic data capture, including both standard data collection (input by datamanagers at participating centres) and direct-data-collection through electronic link to electronichealth-records were available, and central monitoring through e-queries. An audit trail will be available for each data entry and data modification. Collection of PROs will be done from mobiles (either during hospital visit with devices provided by the coordinating centre or at home via personal devices). All web-site activities are fully tracked and verifiable and the whole system is under a quality assurance program. Pseudonimization will be warranted through all the datacollection procedures to comply with GDPR. The site is available at https://usc.istitutotumori.na.it and accessible only by user name and password. The web-site is protected through encrypted data certified by SSL and HTTPS protocols. Data queries will be raised for inconsistent, impossible or missing data. Baseline data (age, gender, histotype, stage, molecular profile, comorbidities, concomitant therapies, previous treatments for the disease, anamnestic information relevant for the characterization of the disease or the choice of treatment, chosen treatment, lab tests, radiologic assessment), PROs, data on treatment administration (date, dose, reduction/delay, reason for reduction/delay, discontinuation, reason for discontinuation), toxicity reported by the physician (CTCAE), laboratory and radiologic evaluation during treatments will be collected. If necessary, radiologic evaluation DICOM files may be collected. Since only a fraction of HCC patients benefits from treatment with the available agents, we plan to retrospectively collect tissue samples (when available) from HCC patients and perform a transcriptome analysis by RNA-seq, in order to analyse the expression of angiogenesis- and immune-related genes and explore their potential prognostic and predictive value. Previous studies have identified gene angiogenesis and immune-related signatures associated with prognosis and possibly response to anti-angiogenic and immune therapy (Zhen Z et al., Aging 2021; Ci H et al., Int. J. Mol. Sci. 2023; Montironi et al. Gut 2023). We will identify the differentially expressed genes and define their prognostic value through the univariate Cox regression analysis. We will analyse the association with several clinical characteristics (grade, stage, and tumor status) of HCC patients. A nomogram by further integrating clinical information and the prognostic gene signatures will be utilized to predict prognostic risk and individual survival rate. Finally, we will explore the distinctions in the critical functions and signaling pathways between high-risk and low-risk groups using Kyoto Encyclopedia of Genes and Genomes (KEGG), Gene Ontology (GO), and single sample Gene Set Enrichment Analysis (ssGSEA) to definite the underlying mechanisms.
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-Roberto Bordonaro, Dipartimento Oncologico, ARNAS Garibaldi Catania, Piazza Santa Maria Di Gesù 5, 95123 Catania; 
-Rodolfo Sacco, Gastroenterologia ed Endoscopia Digestiva, AOU Policlinico di Foggia, Viale Pinto Luigi 1, 71122, Foggia;
-Edoardo G. Giannini, Clinica Gastroenterologica, IRCCS Ospedale Policlinico San Martino, Largo Rosanna Benzi 10, 16132, Genova;
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-Giuseppe Aprile, Dipartimento Strutturale di Oncologia Clinica, Azienda ULSS8 Berica, Via Rodolfi 37, 36100 Vicenza;
-Erika Martinelli, Dipartimento di medicina di precisione, Oncologia Medica Università della Campania Luigi Vanvitelli, Via Sergio Pansini 5, 80131, Napoli;
-Paolo Chiodini, Unità di statistica medica, Dipartimento di Salute Mentale e Fisica e Medicina Preventiva, Università della Campania Luigi Vanvitelli, Via A.De Gasperi 55, 80133, Napoli;
-Clorinda Schettino, S. C.  Sperimentazioni Cliniche, Istituto Nazionale Tumori IRCCS Fondazione G. Pascale, Via Mariano Semmola, 53, 80131 Napoli;
-Nicola Normanno, S.C. Biologia cellulare e bioterapie, dipartimento di ricerca traslazionale Istituto Nazionale Tumori IRCCS Fondazione G. Pascale, Via Mariano Semmola, 53, 80131, Napoli;
-Gianfranco De Feo, S.C. Monitoraggio scientifico e Quality Assurance della ricerca, Istituto Nazionale Tumori IRCCS Fondazione G.Pascale, Via Mariano Semmola 53, 80131, Napoli;
-Luigi Terracciano, Dipartimento di patologia, Istituto Clinico Humanitas, Via Alessandro Manzoni 56, 20089 Rozzano.
-Maria Pia Brizzi, Oncologia Medica, AOU San Luigi Gonzaga, Regione Gonzole 10, 10043 Orbassano.
-Claudio Jommi, Dipartimento di scienze del farmaco, Università del Piemonte orientale Amedeo Avogadro, Via Duomo 6,13100, Vercelli.
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