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Background and rationale

The two most common childhood liver cancers include hepatoblastoma (HB) and 
hepatocellular carcinoma (HCC) plus a hybrid histology termed hepatocellular neoplasm not 
otherwise specified (HCN NOS). 

Cured by initial treatment:
80-90% of standard risk HB
50-80% of high risk HB 
20-30% of HCC patients

Treatment refractory or progressive cases: 
receive additional treatment including further chemotherapy and/or additional surgical or 
interventional approaches aimed towards achieving local control.  

This “salvage” treatment is usually not specified in upfront trial protocols 
It is  largely individualized, according to single institution opinion. 

Relapses:
Treated on an individual basis according to clinician’s best choice, since there are no standard 
trial protocols available for such patients. 

The treatment often needs to be adapted to the situation of the patient (cumulative doses of 
chemotherapeutic agents and previous adverse effects). 
On occasion, patients are treated in early-phase trials but these trials are often 
agent/pathway- as opposed to disease-specific (Trobaugh-Lotrario et al. PBC 2012). 



SIOPEL 1,2,3 (n= 542) 59  HB relapsed
31 pts (52%) 2nd CR
EFS 34%, OS 43%
[Semeraro et al 2013]

10 patients with relapsed HB with pulmonary metastases. After surgery, 8 patients were alive
with no evidence of disease. The 2 patients who died had extrapulmonary metastases as well
[Shi Y et al 2016]

GPOH (HB 89, HB 94) 14  recurrent or advanced HB 
TTT: carboplatin, etoposide after initial treatment with ifosfamide, cisplatin and doxorubicin (IPA). 
Complete resection was feasible in 3 patients. 7/14 patients  RC [Fuchs J et al 1999]. 
GPOH (HB99) 122/142 patients who achieved CR, 14 relapsed 
Subsequent treatment included chemotherapy alone (n=1), surgery alone (n=1), or both (n=12).  
7 /14 patients alive with no evidence of disease at 7 years.  

Currently available results (1)



COG  relapsed HB in different early phase trials- limits meaningful interpretation 
Data indicate that doxorubicin, if not given during initial treatment, and irinotecan
are the most active agents in recurrent HB [Trobaugh-Lotrario et al, 2012; Trobaugh-Lotrario et al, 
2016].

SIOPEL: 24 patients with relapsed (n=11) or refractory HB (n=13). TTT Irinotecan
6 achieved partial response
11 SD and 6 PD.
The residual tumour could be completely resected in 8 patients. 
1 year PFS 24%. Patients with relapse had a higher response rate than patients with refractory
disease (46% versus 8%, respectively) [Zsiros J et al 2012].

In HCC, no trials were conducted for pediatric patients alone. Conclusions reached for adult
patients should be extended to the pediatric population with great caution.

Currently available results (2)



Rationale for the registry

Outcome for patients with refractory or relapsed HB or HCC is clearly unsatisfactory. 

PHITT trial II should incorporate  treatment guidelines and data acquisition in a prospective fashion 
for relapsed and refractory patients 

To guide writing of this future proposal, the group first plans to broadly collect data regarding 
currently used treatments for relapsed and refractory disease and their outcomes. 

RELIVE consortium propose to retrospectively collect all such cases in a central registry which will 
permit us to achieve a systematic overview and a statistical assessment of the various approaches 
used.

Most patients received upfront treatment treated according to SIOPEL, GPOH, JPLT, COG. But no 
details available on relapse/refractory treatment.

A registry dedicated to document the diagnosis of refractory or relapsed disease, subsequent
treatment and outcome is needed to achieve a systematic overview of treatments and outcome.



Objectives (1)

Overview of the past approaches and recent developments in the treatment of refractory/relapsed 
HB, HCC or HCN NOS in children

Correlation of outcome with treatment regimens, in order to identify the most promising treatment 
regimens for such situations.

In order to pursue these goals, we intend:

1) To collect minimal data on initial presentation prior to relapse
Demographics (age, sex, co-morbidities, e.g. Trisomy 18)
Disease extent
Treatment: chemotherapy regimen (on or off-protocol, cycles), surgery

2) To document patient and tumor characteristics at relapse and/or progression
Sites of relapse
Histology
Details of pulmonary metastases



3) To identify relapse/progression patterns, not with respect to prior treatments but rather to       
location/extent/timing (early vs late)

4) To document relapse/progression treatment (all regimens administered)
Chemotherapy regimen, surgery, radiation, interventional procedures
Major toxicities (kidney and cardiac function)

5) To document response to treatment and status at end of treatment

6) To document long-term outcome at last visit 
(alive with/without disease, events, death, cause of death)

Objectives (2)



Registry design, duration and termination
Data capture will be retrospective 
The follow-up after refractory/relapsed diagnosis - at least 2 years

Database REDCap on a server. Accessed through a password-protected, secure connection
Data in this registry checked by Central Data Management at the Geneva University Hospital.

Database governed by the Steering Committee.
Responsible for maintaining the administrative and scientific integrity of the registry

Individual sites will only have access to their own data. 

Participating institutions will record patient data on a per patient basis on the eCRF. 

Both patients originally treated on-protocol and off-protocol should be recorded.

Deceased patients should also be documented



Protection of privacy rights:

Consent according to applicable data protection regulations is a 
prerequisite depending on countries.  Patient Information and Informed Consent 
are available in English, Dutch, French, German, Italian, Spanish.

Identity of single patients will not be disclosed nor recorded. 
Records are pseudonymized by a code generated by the database at registration of the patient.

Registry submitted to IRB in each country by the national PI (if necessary)
Local PI will ensure compliance with the EU GDPR (or applicable national 
and local regulations).



Sample size and duration

In order to extract robust data, retrospective data on approximately 
- 200 HB patients 
- 100 HCC or HCN NOS 
are to be recorded within 12 months from start of the registry. 

Registry will be kept open for 8 years to allow collection of further prospective data

Statistical analysis to be done once the Steering Committee determines that enough cases 
have been registered for a meaningful evaluation. 

Closure will be decided by the Steering Committee.

Funding is secured for the first 2 years (CANSEARCH foundation). 
Grant application for statistical support submitted to Swiss Cancer Research
(submitted in January 2021). US Funding (private donator)

.



Patient selection
Inclusion criteria 

• relapsed or refractory HB or HCC or  HCN NOS.
• Age < 18 years at first diagnosis of liver tumor.
• IC according to applicable regulations 

No exclusion criteria 

Institution:
Contact the central data manager at <relive@cansearch.ch> to obtain the log-in details 
for the RedCap database. 

Patient registration
The registry uses a web-based data capture on the REDCap platform
at the Geneva University Hospital. Detailed instructions for entering data 
are specified in the Database Manual available from the registry website. 

Registration

mailto:relive@cansearch.ch


Data submission

Forms Description/Name Forms Submission 
Registration

Institution registration form Complete once for the participating 
institution

Patient registration form Complete for each new patient
Baseline 

Baseline Form:
Patient and tumor 
characteristics at first 
diagnosis of the malignancy, 
primary therapy

Complete once  

At relapse/progression
Diagnosis of event Complete one form for each event
Treatment of event Complete one form for each treatment 

line
At last seen alive or death

Status at last visit Submit after a follow-up period of at 
least 2 years after the latest event, or at 
the time of death

Note: per patient, each event (e.g. first relapse, second relapse) and corresponding
treatment has to be documented separately.

The following forms are to be completed by the participating institutions for each patient:



Certain reports have to be sent by a secured upload facility
• Pathology reports
• Surgery reports
• Radiology reports
• Genetics reports

This will be changed at a later stage in order to upload them directly via REDCap (witout e mail) when
the central data server will be available the Geneva University Hospital.

All the centers are invited to test the RELIVE REDCap database now using the test version (fictitious
patient data only!).

Once a site has been activated, the production version of the RELIVE REDCap database will be
available to enter real patients.



Withdrawal from the registry

Cessation of data capture:

Patients or legal guardians have the right to refuse further data capture 
at any time. 

Such patients will remain in the registry.

Withdrawal from registry:

Patients or their legal guardians have the right to completely withdraw 
from the registry at any time without having to specify the reason. 

Their data will be removed from the registry. 



Governance and Administrative Considerations 

Governance:
The Steering Committee is responsible for maintaining the administrative and 
scientific integrity of the registry. 
The Steering Committee acts as Data Controller in terms of the GDPR.

Evaluation across continents:
The scientific evaluation of the registry data will be done by combining them across 
all participating sites and all countries of origin. Data quality audit will be centrally performed.

Discontinuation of the registry:

The Steering Committee may decide to discontinue the registry earlier than planned in parts or 
completely if its objectives have been reached or alternatively turn out not to be achievable.

The registry can be terminated at any time if the authorization and approval to conduct 
it is withdrawn by ethics committee or regulatory authority decision, insufficient accrual, 
or emerging new data.



All documents are on the RELIVE website: 
www.Relive-international.net

Please register to this website first to get access to the documents
Contact us if you would like any modifications on the web site, or adding news, 
Informations. 

http://www.relive-international.net/






Activation
Ethics approval for Switzerland  obtained 21 Sep 2020

Activation letter sent to all Principal Investigators (PI) – Nov 2020

Zoom meeting for PIs held on 27 Nov 2020 , questions and answers

Zoom meetings for activation in individual countries started in Dec 2020

Feb 2021: Activation process ongoing in 

- Belgium
- France
- Germany
- Italy
- Japan
- Netherlands
- Spain
- Switzerland
- USA/Canada
- UK
- Poland

Soon: Ireland, Sweden, Australia/NZ
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Definitions (1)
The following definitions should help to correctly answer questions in the CRF:

Remission: Normal AFP (for age) and, per institutional radiology read, low/negative suspicion of 
residual tumor on imaging examinations

Relapse (previously achieved remission): one or more of the following:
Progressive rise in AFP 
New findings on imaging examinations consistent with relapsed disease
Other clinical concern (to be specified)

Progression (never achieved remission): one or more of the following:
Progressive rise in AFP 
Unequivocal tumor growth on imaging examinations

Refractory disease: one or more of the following:
Tumor never completely eradicated (never achieved remission)
Tumor stable, not progressing



Primary therapy: the treatment regimen which was administered at initial diagnosis of liver tumour. 

First, second, third line therapies: treatment regimens which were administered at first/second/third 
event (relapse or progression)

Definitions (2)



Outcome intervals:

Term Definition
OStotal Time from first diagnosis of liver tumour to death or date last seen alive

OSrel1 Time from date of diagnosis of first relapse to death or date last seen alive

OSprog1 Time from date of first progression to death or date last seen alive
EFS1 Time from first diagnosis of liver tumour to diagnosis of first progression or

relapse, whatever occurs first, or date last seen alive without evidence of
disease

EFSprog1 Time from diagnosis of first liver tumour progression to diagnosis of next event
(progression or relapse or death, whatever occurs first), or date last seen alive
without evidence of disease

EFSrel1 Time from diagnosis of first liver tumour relapse to diagnosis of next event
(progression or relapse or death, whatever occurs first), or date last seen alive
without evidence of disease

EFSprog2 Time from diagnosis of second liver tumour progression to diagnosis of next
event (progression or relapse or death, whatever occurs first), or date last seen
alive without evidence of disease

EFSrel2 Time from diagnosis of second liver tumour relapse to diagnosis of next event
(progression or relapse or death, whatever occurs first), or date last seen alive
without evidence of disease

Statistical considerations



Descriptive statistics:

A complete overview of the registry data will be achieved through contingency tables and summary 
statistics, separately for HB/HCC/HCN NOS, and will describe 

1. patient and tumor characteristics at first diagnosis, as well as at first and (if applicable) subsequent 
events

2. event patterns (refractory vs relapse, early vs late)

3. treatments and treatment combinations, (for refractory vs relapsed disease; first line, second line 
etc; surgery, radiation, interventional procedures)

4. toxicities of the treatments, especially renal function

5. outcomes: response to treatment lines, outcome intervals

Statistical evaluation (1)



Exploratory statistics :

• The correlation of patient and tumor characteristics, event patterns and treatments with outcomes 
(response, outcome intervals) 

• 95% confidence intervals for proportions and survival estimates will be reported. 

• Results of statistical tests will be presented as hypothesis generating. No confirmatory statistical 
tests can be done due to the retrospective design of the study.

• Where applicable, correlations will be described by the Spearman rank correlation coefficient. 

• The correlation of factors with time-to-event variables (outcome intervals) will be explored by the 
logrank test; multivariable exploration will use Cox regression. 

Statistical evaluation (2)



Power estimation for survival comparisons
The statistical power is the probability that the comparison correctly detects a given difference or 
alternatively that it rejects the null hypothesis of no difference if the true underlying difference has a 
given extent. 

The table below gives a rough estimation of the power of the logrank test for the comparison of 
survival curves of two groups. It is based on the assumption that curves are exponential, follow-up 
interval is 2 years, a difference of 20% or 40% in survival at 2 years, a nominal significance level of 
0.05, and various sample sizes, since subgroup analyses will be necessary.

The table indicates that the power will differ widely in function of the parameters used and that 
comparisons between small sized groups will hardly yield convincing evidence. The power estimates are 
not corrected for multiple testing

Survival at

2 years

Group 2: 60% Group 2: 80%

N=20 N=50 N=100 N=20 N=50 N=100

Group
1:40%

N=20 0.26 0.37 0.44 0.75 0.94 0.99

N=50 0.32 0.54 0.69 0.82 0.99 >0.99
N=100 0.35 0.63 0.83 0.84 >0.99 >0.99



Survey of interest 

Sent out 12 questionnaires, one by country
Received back 10 questionnaires
All responding PIs / national groups were interested to participate

Patient information and written informed consent (PIS/IC):
- To be designed centrally.

If anyone has a good template, please send to us!
- Sites will have to adapt the PIS/IC to their requirements
- For deceased patients: not needed in 5/8 countries

Ethics approval: needed in majority of countries except France, Netherlands

Survey results (1)



Patient data protection

Do not intend to collect name, date of birth

Should patients be identifiable per participating institution?

This can be achieved by pseudonymization:
- Assign a number per patient
- The participating institution keeps a list with this number and the local 

patient identifiers (e.g. Hospital case number, name, ...)
- Advantages

- Central data manager can ask back to confirm certain entries, ask for clarifications ...
- Institution can add follow-up data arising later

- Disadvantages
- Possibly enhanced requirements for consent and ethics approval

Survey results (2)



Patient data protection

Completely anonymized records:

- The participating institution enters all required data at once
- Advantages

- Possibly less obstacles to have the registry approved by EC/IRB/regulatory agency
- Disadvantages

- The patient record has to be completed in one on-line session
- Central data manager cannot ask back to confirm certain entries, ask for clarifications ...
- Institution cannot add follow-up data arising later

Survey results (3)



Patient data protection

Proposal: 

Pseudonymization vs Anonymization to be decided per country
Those who are entitled to use pseudonymization should do so.

Survey results (4)


