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Summary

Liver tumors account for approximately 2% of all pediatric malignancies. Children with advanced stages of hep-
atoblastoma (HB) are cured only 50-70% of the time while children with advanced hepatocellular carcinoma (HCC)
have a <20% 5-year overall survival. This scoping review was performed to highlight the paucity of rigorous, reliable
data guiding the management of relapsed pediatric HB or HCC. When these patients are enrolled on prospective
trials, the trials are often histology-agnostic, exclude patients less than a year of age, lack a liquid formulary of the
drug under study, exclude recipients of a solid organ transplant, and enroll only 1-2 patients limiting the ability to
deduce efficacious regimens for current use or future study. We highlight the creation of a global pediatric con-
sortium intended to source retrospective relapse data from over 100 institutions spanning 4 continents. The data
collected from this effort will inform future relapse trials.

Copyright Crown Copyright © 2024 Published by Elsevier Ltd. This is an open access article under the CC BY-NC-ND
license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
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Introduction

Liver tumors comprise approximately 1-2% of all pedi-
atric malignancies occurring in children under the age
of 18 years." Hepatoblastoma (HB) accounts for two-
thirds of these tumors. The risk for developing HB is
perceived to be multifactorial with low birth weight cited
as the most frequently associated cause. Overall inci-
dence has been increasing potentially related to the
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improved survival of premature infants." Hepatocellu-
lar carcinoma (HCC) is the second most commonly
occurring pediatric primary hepatic neoplasm. While
greater than 80% of HCC cases in adults arise in the
context of cirrhotic liver disease, cirrhosis is uncommon
in pediatric HCC (<20%),’ with most pediatric HCC
tumors occurring de novo within a structurally and
functionally normal liver.

It is estimated that approximately 10-20% of pa-
tients diagnosed with HB will relapse. Generally, risk
for relapse is related to the extent of disease at diag-
nosis which likely reflects disease biology.* The
recently concluded Children’s Oncology Group trial
COG AHEP0731 (NCT00980460) demonstrated that
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Review

Research in context

Evidence before this study

Relapse disease characteristics and salvage therapies are vastly
under-reported and under-studied for pediatric patients with
liver tumors due to the rarity of these diseases. While it is
estimated that 25% of patients relapse, 97% of published
studies report on cohorts of less than 10 patients receiving a
particular therapy.

Added value of this study
This scoping review was undertaken to compile all published
literature describing agents trialed for relapsed or refractory

patients with high-risk disease, denoted by the pres-
ence of metastases at diagnosis, relapse approximately
50% of the time.” A recently concluded trial in Japan
(JPLT-2) identified that patients with a poor upfront
response to chemotherapy tend to have poor outcomes
independent of treatment intensification.® In a recent
Epithelial Liver Tumor Study Group (SIOPEL) clinical
trial (SIOPEL4), patients with either PRETEXT IV
disease (disease involving all four quadrants of the
liver) or metastases, were estimated to progress or
relapse nearly 30% of the time, the lowest rate yet re-
ported suggesting the best performing chemotherapy
regimen studied to-date.” Patients with low-risk disease
at diagnosis, tend to have lower rates of recurrence in
the 10-20% range."**

The success of salvage therapy depends upon the
nature of relapse (site and disease extent), the prior
chemotherapeutic agents received, resectability of the
recurrence site, end-organ dysfunction from disease
or chemotherapy-related toxicities and underlying co-
morbid illnesses. Currently reported salvage rates are
50% or less for patients with HB, taking into account
the factors noted above.* For reference, nearly 75%
of pediatric patients with HCC present with ad-
vanced disease, rarely achieve remission, and have a
dismal prognosis with a <20% 5-year overall survival.
These patients are rarely cured upon disease
recurrence.'"!!

There is no standard treatment approach for relapsed
HB and HCC; there is a paucity of literature guiding the
management of pediatric patients with relapsed/re-
fractory HB, and even fewer publications detailing novel
or promising agents for relapsed/refractory pediatric
HCC. When pediatric patients with relapsed/refractory
liver tumors are enrolled on prospective trials, these are
often histology-agnostic basket trials which exclude pa-
tients less than a year of age, lack a liquid formulary of
the drug under study, and are available at limited
sites.'>"* In addition, most new drug trials prohibit pa-
tients who have previously undergone a solid organ
transplant, limiting access to new agents for some

pediatric HB or HCC. We demonstrate that there are no
available studies properly powered or randomized to identify
or conclude treatment efficacy.

Implications of all the available evidence

The RELIVE consortium leads an international collaborative
effort intended to address these limitations and collect
comprehensive data on over 300 patients treated for
relapsed/refractory pediatric liver tumors.

pediatric patients with liver tumors who required a liver
transplant for local control.

This scoping review was initiated to perform an in-
depth analysis of the existing data on systemic agents
utilized to treat pediatric patients with relapsed/re-
fractory HB, recognizing that there is virtually no data
guiding the treatment of relapsed/refractory pediatric
HCC. Anticipating the need for a mechanism to collect
more reliable data, the RELIVE consortium was
conceived in parallel with this scoping review during the
2019 International Society of Pediatric Oncology Europe
(SIOPE/SIOPEL) meeting in Prague, Czech Republic.
The RELIVE registry was designed to utilize the inter-
national infrastructure created for COG AHEP1531/
PHITT, an open international trial anticipated to enroll
up to 1200 pediatric patients with newly diagnosed HB
or HCC, to create a centralized data repository for the
collection of granular data surrounding the natural
history, treatments, and outcomes of pediatric patients
with relapsed/refractory liver tumors.

Methods

Search strategy and selection criteria

The current understanding of relapsed/refractory HB or
HCC is largely based on individual experience and
personal communication, published small series, case-
reports, or outcomes from single patients enrolled on
prospective basket trials for investigational agents.
Given these limitations, it is difficult to adequately
conclude true drug efficacy and reliable outcomes. A
thorough analysis of the existing literature for pediatric
patients undergoing treatment for relapsed/refractory
HB or HCC was conducted (Table 1, Supplement
Table S1, Supplement Figure S1). Data for this review
were first identified by performing a citation update for
“relapse” and “hepatoblastoma” from two comprehen-
sive articles published by Trobaugh-Lotrario et al. on
therapies for relapsed HB. These citations were then
cross-referenced with a PubMed database search from
1989 to 2023 with expanded criteria to include “relapse”
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Treatment Number of patients Reported response Reference Quality
rating
Reponses
Doxorubicin-containing RECIST or Descriptive response
Doxorubicin (often administered with cisplatin) 36 HB 13 PR Malogolowkin, 3
2008
Irinotecan-containing
Irinotecan 1 HB 1 Prolonged SD in HB; 1 decreased AFP in HB, 1 in HCC Blaney, 2001"
Irinotecan 3 HB 3 decreased AFP; 1 of the 3 with decreased tumor size Katzenstein, 4
2002'°
Irinotecan 1HB Normalization of AFP Palmer, 2003" 5
Irinotecan 5 HB 15D Vassal, 2003*° 2
Irinotecan 1 HB 1 Decreased AFP, decreased tumor size ljichi, 2006 5
Irinotecan 8 HB, 3 HCC 1 CR (HB) Bomgaars, 2
2007°°
VCR/irinotecan/tem 4 HB, 1 HCC 3 SD (HB); 2 PD (1 HB, 1 HCC) McKnall-Knapp, 2
20107
Irinotecan 1HB 1CR Qayed, 2010 4
VCR/irinotecan 1 HB 1PR Qayed, 2010 4
VCR/irinotecan/tem 3 HB 1 SD then PD Wagner, 2010 2
Irinotecan 23 HB 6 PR; 11 SD; 6 PD Zsiros, 2012°4 2
Temsirolimus, irinotecan/tem 2 HB 1 “objective response” Bagatell, 2014™ 2
VCR/irinotecan 7 HB 4 PR; 2 SD; 1 PD Zhang, 2015%° 2
VCR/irinotecan 1HB 1PR Powers, 2019”5
Irinotecan/sorafenib 4 HB, 2 HCC 1 PR and 3 with PD (HB); 1 PR and 1 SD (HCC); all with previous Keino, 2020%° 2
receipt of irinotecan
Platinum/etoposide-containing
Carbo/etop 1 HB Decreased size of primary; pulm clearance Lockwood, 5
1993%°
Ifos/cisplatin/etop 1 HB 1CR Van Hoff, 2
1995%°
Carbo/etop 12 HB 1 CR; 5 PR; 1SD; 5 PD Fuchs, 1999°" 2
Ifos/carbo/etop 1 HB Decreased AFP Katzenstein, 4
2002
Ifos/carbo/etop 1 HB 1NR Matsunaga, 4
2003*
CTX/etop/cisplatin/doxo 1HB 1NR Matsunaga, 4
2003*
Melphalan/etop/carbo 2 HB 2 NR Matsunaga, 4
2003*
Carbo/doxo/etop 1HB 1 NR Matsunaga, 4
2003*
Ifos/carbo/etop 2 HB 1SD; 1 PD Loss, 2004°% 2
Ifos/carbo/etop 1HB Transient decrease in AFP Qayed, 2010 4
Carbo/ifos/doxo/etop 1HB 1NR Miyamura, 5
2011*
Ifos/carbo/etop 1HB 1CR Natarajan, 5
2020%°
Ifos/carbo/etop 1HB Not well documented; DOD Hou, 20213° 4
VCR/carbo/5FU (1 with carbo/etop, 2 with ifos/carbo/etop, 4 HB Not well documented; ultimately NED Hou, 20213° 4

1 with VCR/CTX/5FU)
Targeted therapy

GPC-3 vaccine 7 HB (2 with image Not well documented; 2 NE Tsuchiya, 2017% 2

evaluable disease)
Other

Thiotepa/melphalan (with autologous stem cell rescue) 4 3CR 1PR Hara, 1998°° 4
Quality rating key: 1) Properly powered and conducted randomized clinical trial or scoping review with meta-analysis; 2) Well-designed controlled trial without randomization or prospective comparative
cohort trial; 3) Case-control studies or retrospective cohort study; 4) Case series with or without intervention or cross-sectional study; 5) Opinion of respected authorities or case reports. AFP, alpha-
fetoprotein; ANED, alive no evidence of disease; CR, complete response; DOD, died of disease; HB, hepatoblastoma; NE, non-evaluable; NED, no evidence of disease; NR, no response; PD, progressive

disease; PR, partial response; RT, radiation therapy; SD, stable disease; Ifos, ifosfamide; carbo, carboplatin; etop, etoposide; VCR, vincristine; tem, temozolomide; 5FU, 5-fluorouracil; CTX, cyclophosphamide;
doxo, doxorubicin.

Table 1: Literature documenting response, by drug, for patients with relapsed or refractory HB or HCC.
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and “pediatric HCC.” Reports were excluded if chemo-
therapy details were absent, if no chemotherapy was
documented as given, or if disease was resected prior to
receipt of relapse therapy. The Children’s Oncology
Group bibliography report was then referenced with
studies excluded for the reasons noted above, if non-
disease applicable, or if chemotherapy was provided in
the upfront settling only (Supplement, PRISMA).

Role of funding source

The RELIVE endeavor, i.e., the retrospective global
registry formed to source relapse data, is funded by
CANSEARCH and Cancer Research Switzerland. The
Funders did not have any role in study design, data
collection, data analyses, interpretation or writing of this
report.

Results

Relapsed HB

What is known about relapsed HB can be derived from
recently conducted consortia trials either in the US,
Europe, and Japan. Of the 542 patients with hepato-
blastoma enrolled on SIOPEL trials 1, 2 and 3, 59 (11%)
patients relapsed; this does not include the number of
patients who never achieved an initial remission (i.e.,
those who progressed on therapy prior to achieving
remission). Of the 59 who relapsed after remission, 52%
achieved a second remission but the 3-year event free
and overall survival (EFS and OS) were only 34% and
43%, respectively.® Factors associated with improved
outcomes in relapsed patients included lower PRETEXT
stage, high AFP at relapse, and attempts at delivery of
systemic therapy.*

Data from the recently concluded COG AHEP0731
trial demonstrates that of the 226 patients enrolled on
strata 2, 3 and 4, 47 (21%) patients relapsed or had re-
fractory disease.”® Among these, 25 (53%) died of dis-
ease, the majority of whom (96%) had intermediate or
high-risk disease at diagnosis.”® These results high-
light the relevance of disease stage, possibly as a
reflection of disease biology, and resectability for disease
recurrence. Relapse can occur for patients with initial
low-stage disease but these events are rare and salvage is
high.®* When patients recur, they tend to do so at the
primary tumor site (i.e., in the liver), in the lung (either
at the site of prior nodules or at new parenchymal sites),
in both the liver and lung, and in rare circumstances in
brain, lymph nodes or bone.* Almost all patients relapse
within 2 years of diagnosis facilitating relatively rapid
data maturity.

The key requisites for cure following disease recur-
rence are systemic control of disease and complete
resection of liver and metastatic sites, as surgery is the
cornerstone of treatment. There are rare exceptions to
the need for systemic therapy following relapse as evi-
denced by case reports or anecdotal experience

demonstrating long-term salvage of solitary lung re-
lapses addressed successfully with pulmonary meta-
statectomy sparing the use of adjuvant chemotherapy.*
The majority of patients, however, require chemo-
therapy delivered before and after repeat attempts at
surgical disease control.

The traditional backbone of chemotherapy for HB
used in the upfront setting consists of cisplatin mono-
therapy or a cisplatin-containing regimen (i.e., cisplatin/
5-fluorouracil /vincristine/doxorubicin or cisplatin/car-
boplatin/doxorubicin).”***> For patients who relapse
without having previously been treated with doxorubicin
or carboplatin, success has been demonstrated with use
of these agents as part of relapse therapy.”'**"** Re-
introduction of cisplatin, depending on cumulative
dose previously received, upfront response, and end-
organ function has also contributed to improved out-
comes and is the topic of study in a recently initiated
trial (NCT05756660). Apart from cisplatin, carboplatin
and doxorubicin, irinotecan and etoposide!®?%72831-33:43
have been the most rigorously studied agents for
relapsed HB if not used in the upfront setting (Table 1).
The largest study enrolling 23 patients treated with iri-
notecan demonstrated 6 partial responses and 11 pa-
tients with stable disease.* Even so, overall success rates
with use of these agents alone, or in combination with
other chemotherapeutics, are still less than 50%.*

Additional studies, with a robust number of enrollees,
have investigated high-dose cyclophosphamide (n = 17),
oxaliplatin (n = 10) and cixutumumab (anti-IGFR anti-
body, n = 10), all with disappointing results.”*” There are
partial responses peppered amongst other studies
enrolling smaller numbers of patients, for example:
aurora kinase inhibition (n = 2), pazopanib (n = 2), or
alisertib (n = 1), but it is difficult to derive conclusions
from these small numbers."****#% A long list of alter-
native agents have proven disappointing in small patient
cohorts (Table 1, Supplement Table S1).'"* High-dose
chemotherapy and stem cell rescue has been attempted
but with considerable variation in the use of conditioning
regimens and with highly variable results making clinical
efficacy of this therapy unproven.'»'****: Targeting
glypican-3 peaked interest in a pilot vaccine study and is
the focus of current ongoing trials.”

For circumstances in which local control cannot be
achieved with conventional surgery or when systemic
therapies are ineffective at controlling disease, small
series have been published detailing the use of external
beam radiotherapy and interventional approaches to
local control (chemoembolization, radioembolization,
and microwave or radiofrequency ablation).'***** The
benefit of rescue liver transplantation, in the context of
an incomplete upfront resection or a liver recurrence
continues to evolve as early data, published by Otte et al.,
suggests inferior outcomes but more recent data reflects
outcomes similar to those reported when transplant is
pursued as an upfront local control measure.”
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Relapsed HCC

Relapsed/refractory HCC carries a uniformly poor
prognosis in comparison to relapsed HB. Until PHITT,
there were no preceding consortia trials with a dedicated
therapeutic arm designed to prospectively enroll pedi-
atric patients with HCC. In keeping, there are no dedi-
cated trials reporting on efficacious therapies for
pediatric HCC relapse. PHITT is anticipated to explore
the efficacy of chemotherapy in the upfront disease
setting and proposes a mechanism for the collection of
HCC tumor samples for genomic profiling. Much of
therapy for relapsed pediatric HCC currently relies upon
data sourced from the treatment of adults with HCC
despite the fact that pediatric HCC is perceived to be a
unique entity from the standpoint of pathophysiology
and by cursory genomic analyses.'

Genomics of relapse

As genomic profiling becomes mainstream, identifica-
tion of genomic predictors of poor prognosis have
recurrently surfaced. NFE2L2 mutations have been
associated with an increased risk of metastasis and
vascular invasion.”” TERT promotor mutations have
been consistently linked to hepatocellular neoplasm not
otherwise specified (HCN NOS), a term used to describe
cases of mixed or hybrid HB and HCC histology, and
pediatric HCC cases.®*® Methylation assays have also
recently identified patients with higher risk disease and
worse outcomes.” Unfortunately, none of these
genomic abnormalities are actionable. Alterations in the
CTNNBI1 gene are observed in nearly all HB tumors and
are believed to occur in up to 2/3rds of patients with
pediatric HCC.**** A clinical trial recently opened
through COG studying tegavivint, a small molecule in-
hibitor which binds to transducin beta-like protein 1
(TBL1) and disrupts the binding of beta-catenin to TBL1,
may demonstrate promise in relapsed or refractory
primary liver tumors (NCT04851119). There is likewise
increasing interest in the study of immunotherapies for
this patient population: checkpoint inhibition
(NCT04134559), antibody or chimeric T-cells to target
GPC3 (NCT04928677, NCT02932956), or engineered T-
cells targeting HLA:A2 bound AFP peptide and GPC3 as
a co-stimulatory domain (NCT04634357) are currently
under study. In short, there is a critically unmet need to
more adequately source data regarding promising ther-
apies and to identify novel agents worthy of prospective
study.

Discussion

In April 2017 pediatric oncologists from the COG,
SIOPEL, and JCCG met in Paris, France for a Childhood
Liver Tumors Strategy Group (SIOPEL) conference. A
focus of this meeting, and previous annual SIOPEL
meetings, was to plan the now open and enrolling
PHITT trial. This trial prospectively enrolls patients with

www.thelancet.com Vol 69 March, 2024

HB and HCC across four continents (North America,
Europe, East Asia, Australia) and is anticipated to accrue
1200 patients: 1000 patients with HB and 200 patients
with pediatric HCC. As of today, more than 900 patients
have been recruited in PHITT. The overarching trial
goals of PHITT are to reduce therapy for patients with
low-risk HB, optimize therapy for patients with inter-
mediate risk HB, and intensify therapy for patients with
high-risk HB. Embedded are analyses of comprehensive
surgical, pathology, radiology, biology, pharmacology,
and toxicity endpoints. Patients with pediatric HCC are
enrolled to one of two arms differentiated by upfront
resectable versus advanced disease. The overarching
goals here are to collect biologic specimens and assess
for chemotherapeutic efficacy. The trial is anticipated to
contribute meaningfully to our clinical and biological
understanding of HB and HCC worldwide but is also
anticipated to identify the subset of patients for whom
long-term remission is not attained.

A working group of attendees at the Paris meeting
identified a key limitation in our understanding of
relapsed pediatric HB and HCC: limited available data
describing relapse disease incidence, characteristics,
effective therapies, prognostic risk factors, relapse-
associated genomic alterations, and ultimately out-
comes. Stemming from this discussion came the
nomination of key stakeholders—i.e., oncologists, pa-
thologists, and surgeons with expertise in the treatment
of pediatric liver tumors—from each of the three con-
sortia. These nominated personnel were then tasked
with establishing a network of regional institutions as
depicted in Fig. 1 (left).

A series of conference calls ensued identifying a
global interest in launching the first international
retrospective registry intended to collect granular data
for pediatric patients previously treated for relapsed/re-
fractory HB or HCC. An estimate of the global incidence
of relapsed/refractory HB and HCC, utilizing antici-
pated accruals to the PHITT trial, was first performed to
estimate accruals to such a registry and substantiate
further work (Table 2).

Geneva University Hospital (HUG) was identified as
the International Sponsor and correspondingly the
Geneva PI was nominated as the International Chair. A
Steering Committee was assembled to include the In-
ternational Chair and nominated Chairs for Europe,
North America, East Asia, Australia, and New Zealand,
as well as the registry statistician. An administrative
team was assembled in Geneva to include individuals
with expertise in web-based design, ethics board ap-
provals, protocol and consent writing, legal stipulations,
electronic database creation, patient and family
outreach, as well as informatics.

The Steering Committee met regularly to facilitate
protocol design and agree upon study objectives
including the goal to source data on upfront therapy and
each line of relapse therapy (Fig. 1, right). To address
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RE“VE https://relive-international.net/

Primary objectives

* To achieve an overview of the past approaches and recent developments in
the treatment of refractory or relapsed HB, HCC, or HCN NOS in children

* To investigate the short- and long-term outcomes in patients treated with
these regimens in order to identify the most promising treatment approaches
for this patient cohort

Embedded goals to achieve these objectives

* To collect data on initial presentation prior to relapse
* Demographics (age, sex, co-morbidities, germline predisposition
syndromes)
¢ Disease extent
¢ Prior treatment regimens
e Surgery
* To document patient and tumor characteristics at relapse and/or progression
« Sites of relapse
e Histology
* Details of pulmonary metastases
* To identify relapse/progression patterns with respect to location/extent/timing
(early vs. late)
* To identify relapse/progression treatment regimens commonly in use
¢ Chemotherapy, surgery, radiation, interventional procedures
* Major toxicities (kidney/cardiac)
* To document response to treatment and status at end of treatment
* To document long-term outcome at last visit (alive with/without disease,
events, death, cause of death)

Fig. 1: Geographic description of the network of institutions engaged in the RELIVE initiative (left) and primary objectives and goals

embedded within the RELIVE registry (right).

the frequently discordant patterns observed between
AFP levels and radiographic imaging® and to aid with
data collection, the following definitions were agreed
upon: 1) Complete Remission: normal AFP (for age)
and, per institutional read, low/negative suspicion of
residual tumor on imaging examinations; 2) Relapse
after a prior complete remission: a) progressive rise in
AFP (on 3 successive AFP levels), or b) new findings on
imaging examinations consistent with disease [either on
conventional computed tomography (CT) or magnetic
resonance imaging (MRI), or alternatively by metabolic
detection on positron emission tomography (PET)]; 3)
Progression/refractory disease: a) progressive rise in

Strata

Number of patients Estimated 3-yr EFS Approximate
number of patients
predicted to have
an EFS event

A-Very low risk HB®
B-Low risk HB®
C-Intermediate risk HB*
D-High risk HB®
E-Resected HCC

F-Unresected or metastatic HCC 150

“Risk classification as defined in the PHITT protocol.

200 85-92.5% 15-30
320 87.5% 40
210 80% 42
210 60% 84
50 82.5% 8
0-20% 120

Table 2: Anticipated frequency of risk for relapse for patients enrolled on PHITT.

AFP (in 3 successive AFP levels), or b) unequivocal tu-
mor growth on imaging examinations. Response to
systemic therapy prior to local control was defined as
one or more of the following: 1) clinical trial defined
response (e.g., RECIST), 2) a >1 log fold decline of AFP,
3) any unequivocal decrease in size on imaging, or 4)
complete remission (per the definition above).

The accrual goal was set at 200 patients with
relapsed/refractory HB and 100 patients with relapsed/
refractory HCC or HCN NOS® with the plan to acquire
data in a rolling fashion, every 2 years, to retain a
retrospective approach to data acquisition over the 8
years the registry is projected to remain open. Clinical
research forms (CRFs) were designed and a REDCap
database and Microsoft OneDrive was built to allow in-
ternational data collection as well as upload of anony-
mized pathology, surgery, genomic and radiology
reports. The study was launched 9 months after the
project’s inception (Timeline, Supplement Figure S1,
Supplement Table S2) and a consent form was drafted
in 6 languages (French, English, Italian, German Dutch,
and Spanish) for use at sites unable to obtain a waiver of
consent. At the time of this manuscript’s submission,
data for more than 200 patients has been collected. It is
anticipated that data analysis will be largely descriptive
in nature; however it is possible that findings of statis-
tical significance will be detected.

The Steering Committee continues to meet quarterly
to assure site activations run smoothly, to track data
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collection, and to coordinate updates at annual con-
sortium meetings. PHITT is anticipated to accrue until
December 2023; accordingly the goal is to align data
accrual by the RELIVE consortium effort with writing
efforts for the AHEP1531/PHITT successor trial which
is intended to include a prospective, therapeutic relapse
arm. It is our expectation that data analyzed from the
RELIVE consortium will identify therapies of most
promise to consider for prospective study.

The RELIVE consortium has successfully united over
80 investigators committed to the care of pediatric pa-
tients with liver tumors and invested in sourcing data
regarding best available therapies for the rare subset of
patients with relapsed or refractory disease.

To support this initiative, the RELIVE consortium
sponsor has designed an accessible, educational web-
site (https://relive-international.net/) housing infor-
mation regarding the consortium’s infrastructure and
mission, secured access to the REDCap database for
participating institutes, a quarterly newsletter, and a
patient and family forum uniting advocacy groups
across the world.

Outstanding questions

The pediatric oncology community is well-versed in
challenges germane to the study of rare disease.
AHEP1531/PHITT was the latest in a series of steps to
solidify an international infrastructure for the study of
exceptionally rare liver tumors across continents. The
RELIVE initiative capitalizes on PHITT’s existing
infrastructure and collaborative network to proactively
address challenges faced in data collection and under-
stand the relapse landscape. Once data is collected, the
appropriate application of this data to inform future
relapse treatment algorithms and the optimal approach
to the prospective study of relapse in a successor inter-
national trial will require additional thought and plan-
ning. Until then, the approach taken to establish the
RELIVE consortium can serve as a valuable paradigm
for the study of rare disease affecting both adult and
pediatric patients.
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