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Therapy protocol 
ALL SCTped 2012 FORUM 

 
IMPORTANT NOTE 

 
The information contained in this protocol has to be kept strictly confidential. Therefore the 
protocol is only provided to investigators in confidence for review, to study staff, Independent 
Ethics Committees, regulatory authorities and for obtaining written informed consent from patients 
or their legal guardians. 
 
This protocol is for research purposes only and should not be copied, redistributed or used for any 
other purpose. Although the entire therapy is based on elements which have been used for years 
in children undergoing allogeneic hematopoietic stem cell transplantation (HSCT) for acute 
lymphoblastic leukemia (ALL), they should not be used to guide therapy of any individual patient 
outside the setting of this trial. 
 
Participating centres will screen all paediatric patients with ALL who are candidates for HSCT and 
report to the national and international study coordinator. They will follow the study plan and 
preserve the required minimal standards for diagnostic measures and supportive care.  
In particular, following measures are essential parts of the protocol: 

 Allelic HLA typing at loci A, B, C, DRB1 and DQB1 is used to stratify patients to a matched 
donor (MD) or mismatched donor (MMD) HSCT 

 Conditioning regimen according to the defined treatment course 
 Timely submission of the report forms to the national and international study coordinator 
 Immediate notification of serious adverse events and severe unexpected adverse events, 

as defined in the protocol. 
 
The compliance with HLA-typing and -matching, application of conditioning regimen and the 
completeness of data reporting will be used as parameters of study performance.  
 
Patients from centres that do not participate in this study do not need to deliver the required 
continuing documentation to the study coordinator, but also, for ethical and legal reasons must not 
be treated according to this protocol. 
 
The 1996 Helsinki Declaration as well as the provisions of the Oviedo Declaration, provides the 
general framework for the ethical conduct of the protocol. The study protocol is designed to 
ensure adherence to Good Clinical Practice (GCP) requirements set out in Directive 2001/20/EC, 
Directive 2005/28/EC and ICH Directive 2001/83/EC. 
Approval from the Ethics Committees and Competent Authority has to be obtained in all 
participating countries/local ethics committees prior to study initiation and patients’ ernollment.  
 
Protocol amendments will be circulated to all known participants of the trial, but institutions 
recruiting their patients are advised to contact their national coordinating centres or ALL-SCT Data 
Management centre at St. Anna Kinderkrebsforschung Vienna to confirm the accuracy of the 
protocol in their possession.  
 
Although the protocol has been written and verified by the steering committee, the possibility of 
error can not be excluded with certainty. Therefore, the responsibility for proper patient 
medication lies with a physican in charge. The investigational medicinal products’ labelling must 
ensure protection of the participant  and traceability, to enable identification of the product and to 
facilitate proper use of the investigational medicinal product.  
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The participating centres declare that they have no financial interest in the medicinal products. 
The providence of the drugs is therefore in the responsibility of the study centres. 
 
The national and international study coordinators do not assume any legal responsibility for 
possible consequences resulting from the recommendations given in the protocol. The national and 
international study coordinators can, however, be contacted for advice at any time. 
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Synopsis: 
 
 
Title: ALL SCTped 2012 FORUM 
 Allogeneic Stem Cell Transplantation in Children and Adolescents with 
 Acute Lymphoblastic Leukaemia 
 
 

Type of Protocol: Open, multicentre, controlled, prospective phase II/III study for therapy 
and therapy optimisation in patients with acute lymphoblastic leukaemia 
(ALL) and an indication for allogeneic haematopoietic stem cell 
transplantation (HSCT) 

 
Sponsor:  St. Anna Kinderkrebsforschung, Vienna, Austria 
 
Statistician: Ulrike Pötschger, MSc, St. Anna Kinderkrebsforschung Vienna 
 
Data Management: ALL-SCT Data centre at S2IRP, St. Anna Kinderkrebsforschung Vienna 
 
Time Table:  Start: April,13th 2013 
 8 years recruitment until April 12th, 2021 
 5 years of follow up after inclusion of last patient until April 12th, 2026 
 
Target Group:  Children and adolescents less than 21 years old with the diagnosis ALL 

in first or any following remission with high risk (HR) or very HR of 
recurrence of ALL 

    
     

Main Objectives: Stratum 1 – randomisation related question was closed in 
December 2018; patients are in active follow-up: To show that a 
non total body irradiation (TBI) containing conditioning (Flu/Thio/ivBu or 
Flu/Thio/Treo) results in a non-inferior survival as compared to 
conditioning with TBI/Etoposide in children older than 4 years after 
HSCT from a Human leucocyte antigen (HLA) identical sibling donor 
(MSD) or a HLA matched donor (MD). 

  
Stratum 1 – MSD/MD: To explore the impact of risk factors on the 
incidence of adverse events of special interest (AESIs) and on overall 
survival and event free survival in the entire MSD/MD cohort (question 3 
and 5) . 

 
Stratum 2 - MMD: To explore event free survival (EFS) after HSCT 
from HLA  mismatched donors using mismatched unrelated donors 
(MMD),  mismatched cord blood  or HLA haplo-identical family 
members. .   
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Primary endpoint: Stratum 1:Overall Survival (OS)  
 Stratum 2: EFS 
 
Secondary endpoint: Stratum 1: EFS 

 Stratum 2: OS 
 Stratum 1 and 2: 

o Cumulative Incidence of Treatment-related mortality 
(TRM) 

o Cumulative Incidence of Relapse  
o Toxicity: acute and late 
o Acute Graft versus Host Disease (aGVHD) and chronic 

GVHD (cGvHD) 
o Secondary malignancies 

    
Expected number of  
Patients:  >1000 patients with allogeneic HSCT within the recruitment 
  period of 8 years 

 
 
Inclusion Criteria:  Patients with ALL (except for patients with mature B-ALL) who fulfil the 

following criteria: 
   

 Age at diagnosis ≤ 18 years or  age at HSCT ≤ 21 years 
 Indication for allogeneic HSCT  
 Complete remission (CR) before SCT  
 Written consent of the parents (legal guardian) and, if necessary, 

the minor patient via “Informed Consent Form”  

 No pregnancy  
 No secondary malignancy 
 No previous HSCT 
 HSCT is performed in a study participating centre 

Exclusion Criteria: 

 Patients who do not fulfil the inclusion criteria 
 Non Hodgkin-Lymphoma 
 The whole protocol or essential parts are declined either by patient 

himself/herself or the respective legal guardian 

 No consent is given for saving and propagation of anonymous 
medical data for study reasons 

 Severe concomitant disease that does not allow treatment according 
to the protocol at the investigator’s discretion (e.g. malformation 
syndromes, cardiac malformations, metabolic disorders) 

 Karnofsky / Lansky score < 50% 
 Subjects unwilling or unable to comply with the study procedures 



ALL SCT ped FORUM Protocol  Version 6.0/September 9th, 2019  

   

 

 13 

 
FORUM 

 

 
 

  
 



ALL SCT ped FORUM Protocol  Version 6.0 / September 9th, 2019  

 

 

 14 

Abbreviations:  
A     ______  
AB Antibody 
AE Adverse Event 
AIBW Adjusted Ideal Body Weight 
ALL Acute Lymphoblastic Leukaemia 
ANC Absolute neutrophil count 
ARA-C Cytarabin 
ATG Anti thymocyte globulin 
 
B   ____________________ 
BFM Berlin–Frankfurt–Munster 
BM Bone marrow 
BMP Bone marrow puncture 

BSA Body surface 
BU Busulfan 
BW Body weight 
 
C  ____________________________ 
CB Umbilical cord blood 
CI Confidence interval 
CNS Central nervous system 
CR Complete Remission 
CsA Cyclosporin A 
CRFs Case Record Forms  
CT Computer Tomography 
CYCLO Cyclophosphamide 
 
D      ______  

d Day 
DFS Disease-free survival 
DRST German Registry for HSCT 
 
E   ____________________ 
EBMT European Group for Blood 
 and Marrow Transplantation 
EFS Event Free Survival 
EKG Echocardiography 
ECP Extracorporeal photo-immunotherapy 
EFS Event-free-survival 
ECG Electrocardiogram 
EM Extramedullary 
 
F     

FK 506 Tacrolimus 
FPIA Fluorescence-phosphor immunoassay 
FLU Fludarabine 
FU Follow up  
 
G  ____________________________ 
GCP Good Clinical Practice 
G-CSF Granulocyte colony-stimulating factor 
GvHD Graft versus host disease 
 
H     
HEPA High-efficiency particulate air filtration 
HLA Human leucocyte antigen  
HR High risk 
HSCT  Allogeneic Hematopoietic Stem Cell  

 Transplantation  
 
 

 
I    
IBW  Ideal body weight 
IDMC  Independent data monitoring committee 
IS Immunosuppression 
 
L    
LFS Leukaemia-free survival  
LP Lumbar puncture 
 
M    
MC Mixed chimerism 
MD Matched donor 
MFD Matched family donor 
MEL Melphalan 

MESNA Uromitexan® 

MMD Mismatched donor 
MMUD Mismatched unrelated donor 
MSD Matched sibling donor 
MR Medium Risk 
MRD Minimal Residual Disease  
MTX Methotrexate 
MUD Matched unrelated donor  
MMFD Mismatched family donor 
 
N   ____________________ 
NRM Non-relapse mortility  
 
P   ____________________ 
pDFS Probability of disease-free- survival  

PCR Polymerase chain reaction 
PDWP Paediatric Diseases Working Party 
pEFS Probability of event-free-survival 
PGR Prednisone good response 
PPR Prednisone poor response 
PRST Paediatric Registry for Stem Cell 
 Transplantation 
 
S  
SAE Serious adverse event 
s.c. subcutaneous 
SR Standard risk 
SC Stem cell 
SCT Stem cell transplantation 
SUSAR Suspected unexpected serious adverse 

 reaction 
 
T   
TRM Transplant related mortality 
TBI Total body irradiation 
TDA Therapeutic Drug Adaption 
TDM Therapeutic drug monitoring 
THIO Thiotepa 
TREO Treosulfan 
 
V ___________________________________ 
VHR Very-high-risk 
VNTR Variable number of tandem repeats 
VP16 Etoposide 
 

W ___________________________________ 
WBC White blood count; number of 
 leucocytes/µl  
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WHO  World Health Organisation
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Definition of Transplantation Groups 
 

 
 

 
MSD HLA-genotypically matched sibling, or 10/10 allelic 

match (if parental haplotypes unknown)  

BM, PBSC 

MSD 6/6 or 8/8, 5/6 or 7/8 * CB 

MD 9/10 or 10/10 allelic matched related or unrelated  BM, PBSC 

MD 5-6/6 unrelated or 6-7-8/8 unrelated CB 

MMD Less than 9/10 matched BM, PBSC 

MMD Less than 5/6 or 6/8 UCB CB 

 
*4 digits high-resolution typing required also for CB matching definition. 
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1. BACKGROUND OF THE STUDY  
 
 
Patients with high risk or relapsed acute lymphoblastic leukaemia (ALL) have a poor prognosis. 
For these patients intensive therapy is required after they have achieved remission with 
multimodal chemotherapy. Allogeneic hematopoietic stem cell transplantation (HSCT) can 
effectively induce immunological antileukaemic control in patients with ALL by means of the 
graft-versus-leukaemia effect (GvL), but treatment related mortality (TRM), morbidity and late 
effects remain serious problems of this treatment modality.  
In the last decade the short term outcome of children with ALL who received allogeneic HSCT 
has improved, due to the use of donors more closely matched by Human leukocyte antigen 
(HLA) typing, resulting in less severe graft vs host disease (GvHD) and better supportive care. 
However, the risk of life long complications persists in all children.  

 

1.1 Rationale of the study design: 
 
Total Body Irradiation (TBI): for decades TBI has been the most frequently applied 
myeloablative and immunoablative procedure before HSCT in patients with ALL. Most centres 
use fractionated TBI to reduce acute side effects, such as nausea and vomiting, and late 
effects, such as cataracts. Lung shielding is also widely used to prevent severe non infectious 
pneumonitis. In Europe, most centres do not irradiate children below the age of 2 years due to 
the deleterious effects on the developing brain. However, the biggest burdens for children given 
TBI are the risks of secondary malignancies, growth retardation (especially if irradiated below 
10 years) and infertility (most common after irradiation during or after puberty). To date, it has 
not been shown that TBI in the conditioning regimen for childhood ALL can be replaced by 
chemotherapy 1,2 3,4. Davies et al. compared outcomes of HLA-identical sibling transplants for 
ALL in children who received cyclophosphamide (CY) plus TBI (CY/TBI) (n = 451) versus those 
who received oral busulfan (Bu) plus cyclophosphamide (Bu/CY) (n = 176) for pre-transplant 
conditioning. The 3-year probabilities of survival were 55% with TBI/CY and 40% (95% CI 32% 
to 48%) with Bu/CY (univariate P =.003). In a multivariate analysis, the risks of relapse were 
similar in the two groups (relative risk [RR], 1.30 for Bu/CY v CY/TBI; P =.1). TRM was higher 
in the Bu/CY group (RR, 1.68; P =.012). Death and treatment failure (relapse or death, inverse 
of leukaemia-free survival (LFS)) were more frequent in the Bu/CY group (RR, 1. 39; P =.017 
for death; RR, 1.42; P =.006 for treatment failure)5. Bunin et al. performed a randomized trial 
of oral Bu vs. TBI in children with ALL. There was no significant difference between Bu and TBI 
for patients who received stem cells from related donors (36% vs 58%) However, for unrelated 
donors (URD), event free survival (EFS) was 20% for Bu and 57% for TBI. Relapse was similar 
in both arms6. However these studies used oral Bu – well known for considerable interpatient 
variability in exposure, and thus efficacy, tolerability and side effects. Despite numerous reports 
it was unclear if all HSCT patients need a TBI containing regimen.  
 After an interim analysis of the randomised FORUM-trial in December 2018 the randomisation 
was suspended and after an additional analysis confirming the superiority of TBI/VP16 the 
randomisation has been closed.  Accordingly the TBI conditioning remains standard for patients 
> 4 years with MSD/MD. In this age group after closure of the randomisation Stratum I is an 
observational study and conditioning regimens according to the protocol are up to the center’s 
decision.  
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Etoposide (VP16): For many groups the standard chemotherapy conditioning was 
cyclophosphamide in combination with TBI. Dopfer et al. and the recent BFM- and BFM 
international studies have shown better results with a conditioning regimen consisting of 
TBI/VP16 7-11. Peters et al. demonstrated similar OS and EFS after transplantation from a MSD 
or MD with low TRM with a TBI/etoposide-conditioning regimen 56. Therefore, the comparator 
for the study questions consists of a conditioning with TBI/VP16 for children above 4 years1. 
 
 

Intravenous Busulfan (ivBU) in children: 
 
IvBu is licensed for use in children and is the most common myeloablative chemoconditioning 
for paediatric HSCT in non malignant diseases12,13. The licensed indication and method of 
administration (ranging from single daily dose to 4 times a day dosing) varies by country. Since 
the availability of ivBu, numerous studies have demonstrated the safety, feasibility and 
engraftment efficacy in children with malignant and non malignant disease12-20

 Some 
investigators favoured therapeutic drug monitoring (TDM), others did not find any significant 
interpatient variability20,21. Also the TDM strategy is not accessible to all transplant centres, as it 
requires accurate blood collection and sample handling, specific laboratory equipment, prompt 
analysis using a reliable and rapid assay method for plasma drug determination and skilled 
staff. Furthermore, it is likely that ivBu is still associated with considerable long term effects 
including gonadal insufficiency, pulmonary complications and other sequelae.  
Sanz et al have published their experience of using a combination of Bu, Flu and Thiotepa for 
patients with haematological malignancy. The doses are the basis of those used in this protocol, 
including the use of single daily dose Bu and without a strict requirement for Bu 
pharmacokinetics22,55. 
 
Fludarabine (Flu):  
Fludarabine, a purine analogue with potent antitumor and immunosuppressive activity, is a 
common component of conditioning regimens before allogeneic non myeloablative HSCT in 
children. Its immunosuppressive properties promote engraftment, development of donor 
chimerism and GvL effects23,24. 
To define the efficacy of a Bu/Flu/ATG reduced intensity conditioning (RIC) regimen in paediatric  
patients ineligible for myeloablative transplantation, Pulsipher et al completed a trial at 23 
institutions in the Paediatric Blood and Marrow Transplant Consortium. Fortyseven patients with 
hematologic malignancies were enrolled. Sustained engraftment occurred in 98%, 89%, and 
90%, and full donor chimerism was achieved in 88%, 76%, and 78% of evaluable related bone 
marrow/peripheral blood stem cells (BM/PBSCs), unrelated BM/PBSCs, and unrelated cord blood 
recipients, respectively. With a median follow-up of 24 months (range, 11-53 months), 2-year 
EFS, overall survival (OS), TRM, and relapse were 40%, 45%, 11%, and 43%, respectively25. 

 
Treosulfan (Treo): 
Treosulfan (Treo) is a structural analog of BU and has several characteristics that make it 
attractive for use in HSCT, including a highly predictable pharmacokinetic (PK) profile, adequate 
immunosuppressive activity to allow for engraftment of donor cells across histocompatibility 
barriers, and antileukaemic activity. Several study results suggest low graft failure rates, 
reduced non relapse mortality and improved relapse-free-survival26-30. 
Wachowiak et al. evaluated 51 children (0.7-17 years; median eight) with high-risk or advanced 
haematological malignancies, including 18 (35%) patients undergoing second/third allogeneic-
HSCT, not eligible for standard myeloablative regimens and transplanted from MSD (n=24) or 
MUD (n=27) donors. Preparative regimens were based on given at total dose of 30g/m2 (n=21) 
or 36-42g/m2 (n=30) in combination with, fludarabine, cyclophosphamide, melphalan and/or 
VP-16 according to diagnosis, and risk factors. Deaths due to early regimen-related toxicity 
(RRT) did not occur. Non-relapse mortality was 8% at 1 year and 16% after 4 years. Myeloid 
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engraftment was achieved in 94%, complete donor chimerism in 90% of patients. A 4-year 
incidence of relapse was 24%, and was significantly lower after MUD-HSCT (8%) than after 
MSD-HSCT (39%), but similar in children undergoing first (28%) or second/third HSCT (17%)31. 
Glowka et al. confirmed the linear pharmacokinetics of treosulfan, as used in children32. 

 
The European Group for Blood and Marrow Transplantation (EBMT) Paediatric Disease (PD) 
Working Party (WP) retrospective analysis was performed in 604 children and adolescents who 
received Treo for conditioning before allogeneic or autologous HSCT to identify possible dose 
related toxicity and determine the incidence of engraftment, TRM, OS and EFS. Patients below 
18 years registered in the EBMT database who underwent HSCT between January 2005 and 
July 2010 for malignant or non malignant disease were eligible. 165 patients suffered from 
malignancies, 356 patients were transplanted for non malignant diseases. 437 patients 
underwent a first HSCT, 87 patients had a following HSCT. OS and EFS correlated significantly 
with diagnoses: 3-year OS was 51% for ALL (of which 20 pts received a combination of 
fludarabine, thiotepa and treosulfan), 46% for Acute Myeloid Leukaemia (AML), 80% for 
inherited disorders, and 93% for haemoglobinopathies. OS was significantly higher in patients 
who received Treo for first HSCT. There was no dose related toxicity, graft failure, GvHD, TRM, 
or relapse incidence in malignant diseases. These results emphasise the low toxicity profile of 
Treo, even in heavily pre-treated children and adolescents and in patients undergoing a second 
HSCT (Unpublished data, personal communication Christina Peters). 
 
Thiotepa 
Thiotepa is a bialkylating highly lipid soluble agent with both myeloablative and 
immunosuppressive activity in haematological malignant. Apart from its use at high doses for 
patients with CNS tumours, it has been widely used as an additional agent to promote 
engraftment in allogeneic transplantation for a variety of non-malignant condition and also to 
promote the anti-leukaemic efficacy in TBI-based regimens.  Its efficacy was also demonstrated 
in combination with Bu and Flu for patients with malignancies (Sanz)22. 
  
In addition, the group of patients who do not identify a HLA compatible donor is still faced with 
a HR for life threatening transplantation associated complications. 33 34-36 Therefore, this study 
attempts to explore the possibility, whether children with an indication for an allogeneic HSCT 
can benefit from omitting TBI and if children without a compatible donor could be successfully 
rescued with stem cell from alternative donors. 
 
Grafalon, ATG Thymo: :  
Mono- and polyclonal antibodies against lymphocytes are used since many years in patients 
undergoing HSCT to prevent acute and chronic GVHD and to reduce the risk of graft rejection. 
The direct effects include several mechanisms of lymphocyte suppression, including, cytolysis, 
signal transduction pathways blocking, apoptosis induction, inhibition of adhesion and 
opsonisation of activated cells. The side effects are delayed lymphocyte engraftment and as a 
result a higher risk of infection and leukaemia recurrence. Although no prospective randomized 
trials so far compared the appropriate dose in the different transplantation settings, the study 
aims to prevent rejection, severe acute and chronic GVHD after MD and MMD HSCT with 
prophylactic antibody infusion. As the availability of the different antibodies differs between the 
nations, we stratify and evaluate them according to national preference. 
 

 

1.2 Results of the ALL-SCT-BFM Studies 
Between September 2003 and February 2010, 624 patients were recruited; 387 patients (188 in 
CR1, 199 ≥ CR2) were transplanted in 27 participating centres in Austria, Germany and 
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Switzerland. Of the 624 registered patients, 110 pts had only an indication for a MSD-allogeneic 
HSCT and were excluded from the analysis. (Fig. 1): 

RiskGroup HRR (MD) 

n=229

VHRR (MMD)

n=285

Protocol-patients

n=624

SCTs

SRR (MSD)

n=110

MSD

n=42

MD

n=119

MSD

n=55

MD

n=132

MMD

n=39

Question 1:

MSD vs. MD

Question 2:

MSD/MD vs. MMD

MMD

n=39

MSD/MD

n=187
MD

n=251

MSD

n=97

 
Abbrevations: 
 
SRR: standard relapse risk 
HRR: high relapse risk 
VHRR: very high relapse risk 
MSD: matched sibling donor, MD: matched donor, MMD: mismatched donor 
SCT: stem cell transplantation 
 
Acute GvHD (aGvHD) (Grade III and IV) occurred in 10% of all patients, the 2-year cumulative 

incidence of extensive chronic GvHD (cGvHD) was 19% after MSD and 6 % after MD-HSCT 

(Fig. 2)
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Figure 2: 2-year cumulative incidence of extensive cGvHD 
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The 4-year probability of event-free survival (pEFS) after MSD-HSCT was equivalent to MD-
HSCT (78% vs. 71%; p=0.37).  
 

PRIMARY ENDPOINT

QUESTION 1 (MSD=MD?)

p=0.368

Difference of 4-years pEFS: 2%

upper limit of the one-sided 95% CI : 

13% < 16 % 

MD is not inferior to MSD

0.71±0.0370251MD 

0.78±0.042597MSD

2-yrs. pEFSEventsPatients

 
 

Figure 3: 4-year probability of event-free survival (pEFS) 
 
 
 
 
The cumulative incidence of TRM after 2 years was 4% for MSD and 9% for MD HSCT. 
 

Survival 
(deaths after relapse are counted as disease related (DOD) irrespective of given cause)

0.411.0.441.grey’s test

0.2150.388.0.366.log-rank

0.76±0.030.09±0.02210.15±0.0237251MD 

0.84±0.040.04±0.0260.12±0.031297MSD

2-yrs. pSUTRMDODPatients

 
Figure 4: 2-year probability of survival (pSU) 
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The 2-year cumulative incidence of relapse was 18% after MSD-HSCT and 20% after MD-HSCT. 
The cumulative incidence of TRM after 2 years was 4% for MSD and 9% for MD HSCT. 

 
 

EFS

0.346.0.799.grey’s test

0.3680.322.0.665.log-rank
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RelapsesPatients
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Figure 5: 2-year probability of event free survival (pEFS) 

 
For patients with a very HR of relapse the results for MD/MSD HSCT (n=187) and MMD HSCT 
(n=39) differed significantly (2-year pEFS 73% vs. 30%; p<0.001).  
 

QUESTION 2 

SURVIVAL

MSD/MD=MMD? in VHRR

0.30±0.082439MMD

0.73±0.0354187MSD/MD

2-yrs. pSUEventsPatients

p<0.001

 
Figure 6: TRM after 2 years 
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The 2-year incidence of relapse was 23% after MSD/MD HSCT and 37% after MMD-HSCT 
 

0.001.0.120..grey
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Figure 7: 2-year cumulative incidence of relapse 

 
 
The 2-year incidence of TRM was 10% after MSD/MD-HSCT and 30% after MMD-SCT (p=0.04) 
(n.s). Overall, MMD-HSCT showed a significantly worse result with higher TRM and higher 
relapse rates. For patients beyond CR1 (n=39) transplanted from a MMD, the 2-year pEFS was 
only 28%.  

EFS
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Figure 8: EFS 
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In the BFM ALL SCT 2003 and BFM international 2007 study we demonstrated that allogeneic 
HSCT from sibling donors is equivalent to HLA-matched unrelated donors with no significant 
differences in acute and chronic GVHD and treatment related mortality. In contrast, HSCT from 
HLA mismatched donors resulted in significantly higher treatment related mortality and higher 
relapse rates. Engraftment and immunological reconstitution was best after bone marrow 
transplantation from matched sibling donors 8-11,37,38,57,59. 

 
After an interim analysis of the ALL SCT ped FORUM study in December 2018 a stopping rule 
(superiority of TBI/VP16 in comparison to FLU/THIO/BU or FLU/THIO/TREO) was breached and 
the randomisation was suspended. An additional interim analysis in March 2019 confirmed the 
superiority and therefore the study committee followed the data safety monitoring committee 
recommendation and stopped the randomisation. 
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2. STUDY AIMS 
 
Specific Aims: 
 

 To compare outcome of children with ALL who received a TBI containing regimen versus 
irradiation free conditioning followed by HSCT. 

 

 To compare outcome after mismatched donor HSCT using mismatched unrelated 
donors, haplo-identical family donors or mismatched cord blood. 

 

2.1 Main objectives 
 
Stratum 1 – randomised question (closed in December 2018, randomised patients  
in active follow-up): To show that a non total body irradiation (TBI) containing conditioning 
(Flu/Thio/ivBu or Flu/Thio/Treo) results in a non-inferior survival as compared to conditioning 
with TBI/Etoposide in children older than 4 years after HSCT from a Human leucocyte antigen 
(HLA) identical sibling donor (MSD) or a HLA matched donor (MD). 
  
Stratum 1 – MSD/MD: To explore the impact of risk factors on the incidence of adverse 
events of special interest (AESIs) and on overall survival and event free survival in the entire 
cohort (question 3 and 5). 
 
Stratum 2 – MMD: To explore event free survival (EFS) after HSCT from HLA mismatched 
donors using mismatched unrelated donors (MMD), mismatched cord blood or HLA haplo-
identical family members.   
 
 

2.2 Endpoints 
 
Primary endpoint:  

 Stratum 1: Overall Survival (OS)  
  Stratum 2: EFS 

Secondary endpoint:  

 Stratum 1: EFS 
 Stratum 2: OS 
 Stratum 1 and 2: 

o Cumulative Incidence of Treatment-related mortality 
(TRM) 

o Cumulative Incidence of Relapse 
o Toxicity: acute and late 
o Acute Graft versus Host Disease (aGVHD) and chronic 

GVHD (cGvHD) 
o Secondary malignancies 
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3. STUDY DESIGN:  
 
The ALL SCTped 2012 FORUM is a multinational, multi-centre, controlled, prospective phase III 
study for the therapy and therapy optimisation for children and adolescents with ALL in 
complete morphological remission (CR, less than 5% bone marrow blasts, no blasts in 
cerebrospinal fluid, no other extramedullary leukemia), who have an indication for HSCT with a 
myeloablative conditioning regimen. 
The stratification of patients in first and following remission according to the individual 
transplantation modalities rests upon an indication for allogeneic HSCT and on the availability of 
a suitable donor within the individual transplantation groups. 
 

3.1 Patient eligibility 
 

3.1.1 Inclusion criteria:  
 

All patients with ALL (except for patients with mature B-ALL) who fulfil the following criteria:  
 

 age at diagnosis ≤ 18 years OR age at HSCT ≤ 21 years 
 indication for allogeneic HSCT  
 complete remission (CR) before SCT  
 written consent of the parents (legal guardian) and, if necessary, the minor patient via 

“Informed Consent Form”  

 no pregnancy  
 no secondary malignancy 
 no previous HSCT 
 HSCT is performed in a study participating centre 

 

3.1.2  Exclusion criteria:  
 

 patients who do not fulfil the inclusion criteria 
 Non Hodgkin-Lymphoma 
 whole protocol and/or its essential parts are refused either by the patient himself/herself 

or the respective legal guardian 

 no consent is given for saving and propagation of anonymous medical data for study 
reasons 

 severe concomitant disease that does not allow treatment according to the protocol at 
the investigator’s discretion e.g.: malformation syndromes, cardiac malformations, 
metabolic disorders; renal impairment (< 30% of normal glomerular filtration rate); 
severe pulmonary, hepatic or cardiac impairment due to toxicity or infection 

 Karnofsky / Lansky score < 50% 
 subjects unwilling or unable to comply with the study procedures 
 
 

ALL-Patients with  Trisomy 21 and an indication for HSCT may be included in the ALL SCTped 
2012 FORUM study.  
 
The ALL SCTped study committee and the ALL BFM/AIEOP and IntReALL-Study groups 
recommend: 
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 No boost-irradiation before HSCT.  

 Patients with FLU/THIO/TREO conditioning could receive additional intrathecal therapy 

with MTX, ARA-C and Prednisolone post-transplant as mentioned in the protocol.  

3.2 Summary of potential risks and benefits 
Acute and late side effects of TBI in combination with VP16 are manifold to the growing 
organism and include severe organ dysfunction/failure due to toxicity. Although transplant 
associated mortality was reduced after HSCT in the last decade due to better HLA matching, 
infection prevention and control, the burden of late complications is still a matter of concern.39 
Growth retardation, hormonal dysfunction, sterility and the risk of secondary cancer are the late 
consequences of TBI in children40-42. However, so far no prospective study has demonstrated 
similar outcomes in paediatric ALL using chemo-conditioning regimen before HSCT.4,5 It is now 
demonstrated in 412 randomized patients that also in this study TBI/VP16 is superior to the 
chemo-conditioning arms(Flu/Thio with Treo or ivBu).  The potential benefit for children and 
adolescent not receiving TBI might be less severe acute organ toxicity due to reduced 
inflammation processes, less severe gonadal damage and especially a reduced risk for 
secondary malignancies43,44. Although so far the non-relapse mortality is low in all 3 
conditioning regimen, the relapse associated death rate is higher after chemo-conditioning.  
However, we anticipate an immunological disease control by the graft as most of the patients 
will receive non T-cell depleted transplants. This is to be proven. Furthermore it should be 
evaluated whether there is another curative option for patients who relapsed after a chemo-
conditioning regimen6,45 Although all components of the chemo-conditioning have been used for 
years in children undergoing HSCT, the combination of Flu/Thio/Treo or Flu/Thio/ivBu have not 
been explored in larger trials for paediatric ALL and side effects have to be carefully followed 
3,5,6,14,46. 

4. INDICATION FOR ALLOGENEIC HSCT:  

 
All patients must have an appropriate indication for allogeneic HSCT to be enrolled in this study. 
The exact indication for HSCT, even within a defined protocol, will vary over the course of this 
study. Some current indications are given in the following section. 

4.1 AIEOP BFM ALL 2009 + AEIOP BFM ALL 2017 
The indications for allogeneic HSCT according AIEOP-BFM ALL 2009 for ALL in CR1 are listed 
in the tables below. Please refer also to the valid version of the protocol: 
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Table 1 Allo HSCT indications according to study AIEOP-BFM ALL 2009.  

. 

PCR-MRD resultsa 

MRD-

SR 

MRD-

MRb 

MRD-HR 

no MRD 

result 

 MRD 
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≥ 10-3- 

< 10-2 

 MRD TP2 

≥ 10-2 

c
ri

te
ri

a
 

h
ie

ra
rc

h
ic

a
l 

no CR d33 nof MMD MMD MMD MMD 

t(4;11)c no MD MD MMD MD 

hypodiploidy < 44 

chromosomesd 
no MD MD MMD MD 

PPR + T-ALL no no MD MMD MD 

 
none of the above 

featurese 
no no MD MMD no 

 

no  allo HSCT not indicated 
MD permitted donor: HLA-matched sibling or non-sibling donor 

MMD permitted donor: HLA-matched or HLA-mismatched donor 
a FCM-MRD results have no impact on the allo HSCT indication 
b including MRD-MR SER (MRD TP1 ≥ 10-3 and TP2 10-4/-5)  
c independent of prednisone response  
d the finding of exactly 44 chromosomes qualifies for HR treatment but has no impact on alloHSCT indication 
e including patients with 44 chromosomes 
f non-remission in patients with this rare constellation should be due to extramedullary disease. AlloHSCT 

indication in these cases should be discussed with the national study coordinator. 

 
Abbreviations: PGR ....... Prednisone Good Response on day 8 
 PPR ....... Prednisone Poor Response on day 8 

 WBC ...... White Blood Count at diagnosis 

 NRd33 ... No Remission day 33  
 MRD ...... Minimal Residual Disease 
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Table 2 AlloHSCT indications according to study AIEOP-BFM ALL 2017 for all patients except for infants 
<1 year of age with pB-ALL and evidence of KMT2A rearrangement.  

 
no alloHSCT not indicated 
MD  permitted donor: HLA-matched sibling or non-sibling donor 

MMD permitted donor: HLA-matched or HLA-mismatched donor 
a The finding of exactly 44 chromosomes qualifies for HR treatment but has no impact on alloHSCT 
indication. 
b Non-remission at the end of induction in patients with low or negative MRD at TP1 is a rare combination 
that should be due to extramedullary disease. AlloHSCT indication in these cases should be discussed 

with the national study coordinator. 

 
Table 3 AlloHSCT indications according to study AIEOP-BFM ALL 2017 for infants <1 year of age with pB-

ALL and evidence of KMT2A rearrangement. 

 
 

no alloHSCT not indicated 
MD  permitted donor: HLA-matched sibling or non-sibling donor 

MMD permitted donor: HLA-matched or HLA-mismatched donor 
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TCF3-HLF MMD MMD MMD MMD MMD 

no CR d33 nob MDb MMD MMD MMD 

KMT2A-AFF1 no MD MD MMD MD 

hypodiploidy < 44 chr. or DNA index < 0.8a no MD MD MMD MD 

IKZF1plus and FCM-MRD d15 ≥ 10% no MD MD MMD MD 

IKZF1plus and FCM-MRD d15 < 10% no no MD MMD MD 

T-ALL + PPR a/o FCM-MRD d15 ≥ 10% no no MD MMD MD 

 
none of the above features no no MD MMD no 

 

 

PCR-MRD results 

MRD TP2 
< 5x10-4 

MRD TP2 
≥ 5x10-4- 
< 5x10-3 

MRD TP2 
≥ 5x10-3 

no MRD 
result 

no CR d33 MD MMD MMD MD 

age < 6 months and initial WBC > 300,000/µl MD MD MMD MD 

age < 6 months and Prednisone Poor-Response MD MD MMD MD 

none of the above features no MD MMD no 
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4.2 Interfant 2006 (Version 16) 
 
For the treatment of infants with ALL diagnosis, please refer also to the valid version of the 
Interfant protocol (study coordinator: Rob Pieters; email: rob.pieters@erasmusmc.nl).  
Infants who are treated according to the Interfant protocol are eligible for allogeneic HSCT from 
a MSD or MD if they meet following criteria: 
 
 High Risk (HR) patients: 

 Age at diagnosis: <6 months (i.e. < 183 days) and  
 MLL Rearrangement and 
 Initial WBC> 300 x 109/L and/or prednisone poor response and  
 first complete remission 

 
OR:  
 
Medium risk (MR) patients with MRD levels of ≥ 10-4 at the start of OCTADA(D) AND complete 
first remission. 

 MLL status unknown or 
 MLL rearranged AND age > 6 month or  
 MLL rearranged AND age below 6 months and WBC <300 x10E9/L AND prednisone 

good response. 

4.3 IntReALL SR 2010 + IntReALL HR 2010 
 
Indication for allogeneic stem cell transplantation 
 
Relevant for the SCT indication are the parameters IntReALL risk group, site of relapse, and 
MRD response in SR patients. MRD is quantified by molecular genetic methods. The cut off 
for SCT indication depends on the induction intensity of the respective treatment arm: 
 

 Patients of arm A (ALL-REZ BFM 2002) are eligible for allogeneic HSCT if MRD after 
induction (day 1 of week 5) is ≥ 10-3;  

 Patients of arm B (ALLR3) are eligible for allogeneic SCT if MRD after induction (day 1 of 
week 6) is ≥ 10-4. 

 
If MRD quantified by molecular genetic methods is not available, results of MRD quantified by 
flow cytometry can be applied with the same cut off values. If MRD cannot be quantified after 
induction at all, patients with late BM relapse are eligible for MD-HSCT but not for MMD-HSCT 
and patients with early combined BM relapse are eligible for both, MD and MMD-SCT. 
 
Two risk groups are defined: standard risk (SR) and high risk (HR). 
Standard Risk (SR) patients are those with late or early isolated extramedullary relapse of 
BCP or T-ALL; late or early combined bone marrow / extramedullary relapse of BCP-ALL, late 
isolated bone marrow relapse of BCP-ALL. 
High Risk (HR) patients are those with very early isolated extramedullary relapse of BCP or 
T-ALL, early isolated or any very early bone marrow relapse of BCP-ALL, any bone marrow 
relapse of T-ALL (Table 4). 
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Table 4 Definition of IntReALL SR/ HR 2010 risk groups 
 immunophenotype: B-cell precursor immunophenotype: (pre) T 

           \ 

site 

time-point  

extramed. 

Isolated 

bone marrow 

combined 

bone marrow 

isolated 

extramed. 

isolated 

bone 

marrow 

combined 

bone 

marrow 

isolated 

very early HR HR HR HR HR HR 

early SR SR HR SR HR HR 

late SR SR SR SR HR HR 

 
The indication of matched donor SCT for SR patients with BM relapse and MRD poor 
response can be regarded as proven. The indication of matched donor SCT in patients with 
early combined BM relapse and MRD good response, the indication of matched donor SCT 
in patients with early isolated extramedullary relapse and of mismatched donor SCT in any 
SR patients need to be prospectively confirmed using historical controls. 

MRD poor response 

Arm A: MRD at day 1 of week 5 of ≥ 10-3; arm B: MRD at day 1 of week 6 of ≥10-4. 
 

Table 5: Indication for allogeneic stem cell transplantation, IntReALL SR 2010 protocol 

 

HSCT 

 

SR 
 

 Late isolated or 

combined BM relapse 

Early combined BM 

relapse 

Isolated EM 

relapse 

 MRD 

GR 

MRD 

PR 

MRD 

ND 

MRD 

GR 

MRD 

PR 

MRD 

ND 

Late Early 

MD* No Yes Yes Yes Yes Yes No Yes 

MMD** No Yes No No Yes Yes No No 
 
* Matched donor is defined as at least 9 out of 10 HLA allele identical with high-resolution typing of HLA A, B, C, and 
DQ, DR. 
** Mismatched donor is defined as less than 9 out of 10 HLA allele identical (= more 
than 1 antigen mismatch).  
 
Abbreviations: BM, bone marrow; GR, good response as defined by the specific SR-arm; HR, high risk; IEM, isolated 
extramedullary; MD, matched donor; MMD, mismatched donor; MRD, minimal residual disease after induction; PR, 
poor response, as defined by the specific SRarm;HSCT, hematopoietic stem-cell transplantation; SR, standard risk. 
 

 
All HR patients have poor EFS/OS rates with chemo-/radiotherapy only and will thus 
proceed to allo-HSCT with a matched donor (MD) or a mismatched donor (MMD) in 
order to improve EFS and OS rates. A MD is defined as identical in at least 9/10 
HLA alleles with high-resolution typing of HLA A, B, C, DRB1 and DQ. A MMD is 
defined as identical in less than 8/10 HLA alleles (> 1 antigen mismatch).  
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4.4 ALL-REZ BFM 2002 
 

 
Table 6 ALL-REZ BFM 2002 Criteria for allogeneic HSCT in CR2 and >CR2 

Criteria for allogeneic HSCT in CR2 and >CR2 Transplantation group 
Remission Risk 

group  

MRD/Relapse site  

(after F2 or before  
Prot II-IDA or R2) 

Subgroup MSD MD MMD 

CR2 S2 BM MRD <10-3 A - - - 

   B/C + - - 

  No MRD-result A + - - 

   B/C + + - 

  MRD ≥10-3 A/B/C + + - 

 S2 IEM CNS, Testis unilat. D - - - 

  Testes bilateral D + + - 

 S3 + + + 

 S4 + + + 

 

>CR2 + + + 
 
Abbrevations:  S2 BM ....... S2 with bone marrow involvement 
 S2 IEM ...... S2 with isolated extramedullary relapse  
 MRD.......... Minimal Residual Disease 
 

Except for patients with late isolated extramedullary relapse (risk group S1), patients of risk 
group S2A and an MRD of < 10-3 after F2 and for patients with very early/early isolated CNS or 
unilateral testicular relapse, allogeneic HSCT from MSD is the treatment of choice for all 
children who reach second or any subsequent remission. Patients of risk group S2A with 
negative MRD results after the second therapy element may undergo HSCT from MSD only with 
the study coordinator’s approval. If no matched sibling donor is available, an allogeneic HSCT 
from MD is to be carried out in patients of risk group S2 with bone marrow involvement and 
positive MRD result (MRD >10-3) after the second therapy element (F2). 
If the MRD result is not conclusive, the HSCT indication is based on the S2-subgroups: S2B and 
C additionally qualify for an HSCT from MD. If no suitable MD is available, the respective 
chemotherapy will be continued. Patients of the risk group S2A should be transplanted from MD 
only after consulting the study coordinator. 
For patients of risk groups S3 and S4 and for patients who are in third or any following 
remission, transplantation from all stem cell donors (MSD, MD, MMD) is permissible.  
 

5. HLA TYPING 
 
The aims of HLA typing are: 

 to resolve the polymorphism of HLA loci A, B, C, DR and DQ of the patient and 
 to evaluate HLA compatibility between the patient and potential donors  
 
For those patients with an indication for allogeneic HSCT, tissue typing (4 digits per allele) at 
HLA-A, B, C, DRB1 and DQB1 will be done as soon as possible. At the same time, HLA typing of 
parents and siblings is done. HLA-typing for family members could be performed at first step by 
low resolution typing of HLA A, B, C, DRB1 and DQB1.  
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If in this analysis within the family members 4 haplotypes could be determined and if the 
patient and a sibling have the same maternal and paternal haplotype no further testing is 
necessary. If the decision for a haplo-identical HSCT is made, also no further testing is required.  
If in the aforementioned family analysis 4 haplotypes could not be identified and a 
phenotypically identical sibling is available, allelic typing of the sibling is performed. If the high-
resolution typing shows no differences, the phenotypically identical sibling is the best available 
donor. If differences become apparent, it should be determined whether the differences within 
the given transplantation indication are acceptable and if an unrelated donor search should be 
performed.  
An extended family analysis could be useful in case of special HLA constellations (e.g. 
consanguinity or HLA homozygosity of the patient). It is advisable to discuss these possibilities 
with the laboratory responsible for HLA-typing. 
 
All patients who also qualify for a MD or MMD HSCT are immediately entered into an unrelated 
donor search programme if the HLA typing of the family does not identify a suitable donor. The 
compatibility of an unrelated BM or PBSC-donor is determined by the allelic typing at the 5 loci, 
HLA-A, B, C, DRB1 and DQB1. For matching criteria for CB see items 6 and 7. 
 

6.  STEM CELL DONOR SELECTION 
 
In order to perform the HSCT at the optimal time point, it is essential to start early with the 
search for a suitable unrelated donor. The HSCT centre is contacted in time to initiate pre-HSCT 
examinations, to coordinate diagnostic and therapeutic procedures and to discuss possible 
alternative strategies. Also, the final donor selection is coordinated by the HSCT centre. 

The HLA match between stem cell recipient and donor needs to be given top priority at the 
selection of the donor (see overview Donor Hierarchy I, below). According to the results of HLA 
typing, donor preference is given in this order: 

1. Genotypically or phenotypically (high resolution typing, 10/10 alleles) identical sibling 
 (MSD) 
2. Matched donor (MD) 
3. Mismatched donor (MMD) 
 
If more than one donor within one donor group is available, the following hierarchy is applied: 
1. 10/10 HLA matches are preferred over 9/10 matches 
2. An allele mismatch is preferred over an antigen mismatch  
3. A 10/10 matched family donor is preferred over a 10/10 matched unrelated donor. 
 
If a mismatch is detected, donor preference is given in this order according to the current state 
of knowledge: 
1. HLA class I:  a mismatch in HLA-C is preferred over a mismatch in HLA-B or HLA-A. 
2. HLA class II:  a mismatch in HLA-DQ is preferred over a mismatch in HLA-DR.  
 
In addition to the HLA matching, the following donor characteristics are considered  

 CMV-status:  
CMV seropositive donors for CMV seropositive patients  
CMV seronegative donors for CMV seronegative patients 
 

 Gender: for MSD, MD 
Male or female donor for female patients  
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Male donor for male patients  
Female donors who are not sensitised by pregnancies 
 

 Age/body weight: Younger donors if body weight permits sufficient stem cell harvest. 
 

 Stem cell source:  
Bone marrow > PBSC > CB from MSD, MD;  
PBSC = (?) CB = (?) BM from MMD 
 

 Availability of donor 
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Overview: Donor hierarchy I – according to HLA-typing results:  
 
BM, PBSC 
Priority HLA-typing results Transplantation group 

1 HLA genotypically or phenotypically identical sibling MSD 

2 10/10 matched family or unrelated donor  MD 

3 9/10 matched family or unrelated donor MD 

4 less than 9/10 matched unrelated or family donor MMD 

in case of mismatch: 

1 allele-mismatch MD, MMD 

2 antigen-mismatch MD, MMD 

 HLA- mismatch: 

1 C-mismatch MD, MMD 

2 A or B-Mismatch MD, MMD 

1 DQ-Mismatch MD, MMD 

2 DRB-Mismatch MD, MMD 
 

 
Donor hierarchy II – further selection criteria 
Priority 

CMV-Status: 

Patient CMV IgG positive: 

1 Donor CMV IgG positive 

2 Donor CMV IgG negative 

Patient CMV IgG negative: 

1 Donor CMV IgG negative 

2 Donor CMV IgG positive 

Gender: 

Female Patient: 
1 male or female (preferentially not alloimmunized by prior pregnancy) donor  

Male Patient: 
1 male Donor  

2 female (preferentially not alloimmunized by prior pregnancy) donor  

Age: 

1 younger Donor if body weight enables sufficient SC harvest 

2 older Donor 

Stem Cell Source : 

HSCT from MSD or MD: 

1 Bone Marrow  

2 
Peripheral Blood Stem Cells (CAVE: adjust GvHD-Prophylaxis for matched 
siblings) 

2 Cord blood with sufficient cell number (> 3x107
 NC/kg)                  

HSCT from MMD: possible options 

 BM, 8/10 matches, unmanipulated 

 PBSC, haploidentical, CD3/CD19 depleted, α/β depleted  

 CB, sufficient stem cell dose 

 PBSC, haploidentical, CD34+ selection 

 Post TX Cyclophosphamide 
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This study differentiates between three stem cell donors. The allocation is not based on the 
family relationship between donor and recipient, but on HLA compatibility. The assignment to a 
group determines the transplantation regimen (stem cell source, stem cell manipulation, 
conditioning, GvHD prophylaxis). 
 
Group MSD: Matched Sibling Donor: 

 
HLA identical sibling donor (in case of unknown parental haplotypes: 10/10 HLA-identical 
sibling, identified by HLA-high resolution typing) 
 
Group MD: Matched Donor: 
 
Related or unrelated donors with 10/10 or 9/10 HLA matches, defined by HLA high-resolution 
typing (4 digits/allel). 
HLA-typing and allocation to the group MD: 
 

1. HLA-A, B, C, DRB1 and DQB1 from recipient and donor are typed by high-resolution 
techniques. The notation of HLA typing is 4 digits after an asterix following HLA 
locus specification, with a semicolon between antigens and alleles, e.g. 
DRB1*01:01. 

2. For every typed allele of the patient these 4 digits have to be compared with the 
correspondent alleles of the potential donor except CB (see Definition of 
Transplantation Groups prior to item 1). 

3. The donor is a matched donor (MD) in case there is one difference only or none. 
Any additional difference defines a MMD.  

4. Each loci should be counted twice. In case of homozygosity the allele counts as a 
double allele. 

5. A 5/6 or 6/6 CB (A. B, C: antigen level, DRB1: allelic level) is matched, 
and so eligible for randomisation. 
 

 
Group MMD:  Mismatched Donor: 
 
All related or unrelated SC donors (BM, PB) with less than 9/10 HLA loci matched or with CB 
less than 5/6 or 6/8 HLA loci and are non-randomly allocated to the chemo arm.  
 
Above section may be summarised as: 

 
MSD HLA-genotypically matched sibling, or 10/10 allelic match 

(if parental haplotypes unknown)  

BM, PBSC 

MSD 6/6 or 8/8, 5/6 or 7/8 * CB 

MD 9/10 or 10/10 allelic matched related or unrelated  BM, PBSC 

MD 5-6/6 unrelated or 6-7-8/8 unrelated CB 

MMD Less than 9/10 matched BM, PBSC 

MMD Less than 5/6 or 6/8 UCB CB 

 
*4 digits high-resolution typing required also for CB matching definition. 
 
 



ALL SCT ped FORUM Protocol  Version 6.0 / September 9th, 2019  

 37 

 

7. STEM CELL SOURCE:  
 
MSD: 
BM is the preferred stem cell source for MSD HSCT. It is administered without ex-vivo T-cell 
depletion. If possible, a minimum nucleated cell count of 3x 10*8/kg recipient BW should be 
available for transplantation Unmanipulated PBSC are used only if the donor is not eligible for 
bone marrow harvest. Umbilical Cord Blood from MSD is acceptable if the nucleated cell count 
exceeds 3x107/kg recipient BW. 
 
MD: 
Non-manipulated BM is also the first choice in the MD group. However, PBSC are also 
acceptable. In certain situations (low patient BW, high UCB cell count, no MD available), a 
matched (5 or 6/6) unrelated cord blood is an accepted option.  
Stem Cell Source: HSCT from MSD or MD: Peripheral Blood Stem Cells (CAVE: adjust GvHD-
Prophylaxis for matched siblings).   
Cord blood with sufficient cell number (i.e. 2.5x10*5 CD34/kg recipient BW or TNC 3x10*7/kg).     
 
MMD:  
For the MMD-group there are several options to be chosen by the transplantation centre: 
 

a) BM with 8/10 HLA match (related or unrelated) without CD3/CD19 depletion. 
b) PBSC from haploidentical family donors with CD3+/CD19+ depletion or CD34+ selection 

or TCR alpha/beta depletion 
c) PBSC from haploidentical family donors with post-transplant cyclosphosmamide  
d) Cord blood (CB) with sufficient high stem cell concentration or double CB 

 
 

Chemotherapy prior to SCT 
 
For the induction of a CR the patients receive chemotherapy in accordance with the national 
ALL-protocols.  
The interval between the end of the last chemotherapy and the start of conditioning is 3 or at 
most 6 weeks. If infection or toxicity requires a delay of conditioning, patients receive risk-
adjusted chemotherapy to bridge the time until transplantation. 
 

8. MRD 
 

8.1 Minimal Residual Disease and Chimerism  
 
Relapse still remains the major cause for treatment failure after HSCT. It is assumed, that some 
of these patients could benefit from interventional therapies, like donor lymphocyte infusion 
(DLI) or reduction of the immunosuppressive agent [e.g. cyclosporine A (CSA)]. Nevertheless, 
such interventions are associated with the risk of serious side effects and are most effective if 
initiated at an early time point far before overt relapse appears. Hence, it is important to detect 
persistence or reappearance of leukaemia by timely and careful monitoring.  
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One possibility is the characterization of minimal residual disease (MRD) before and after 
transplantation, which is an important predictor for post-transplant outcome (see appendix 3). 
MRD is a stratification criterion in most paediatric ALL frontline and relapse protocols as it is one 
of the most powerful predictor of relapse. It is therefore essential to identify and document the 
MRD-level in the early courses of chemotherapy and before HSCT to allocate a patient to the 
appropriate transplant procedure and monitor after HSCT so that additional treatment may be 
offered.  
 
After transplantation, chimerism analyses provide molecular evidence of persistent or 
reappearing recipient cells. This could reflect survival of leukaemia blasts, survival of host 
haematopoiesis or a combination of both. Such evidence is regarded as disadvantageous, since 
residual host hematopoietic cells may herald re-emergence of the malignant cell clone. 
However, systematically performed longitudinal chimerism analysis informs about the 
alloreactivity and/or tolerance induction of the graft and consequently serves more as a 
prognostic factor than an indirect marker of MRD. Additional MRD monitoring after allogeneic 
SCT can highlight patients with increased risk for subsequent relapse to whom additional 
treatment may be offered. 
 

8.2 Standardization of MRD and Chimerism Assays 
 

8.2.1 MRD 

Standardization of the different techniques to detect MRD is essential. The European Study 
Group on MRD detection in ALL (ESG-MRD-ALL), consisting of 30 laboratories worldwide, has 
developed a standardized approach for the analysis of MRD by qPCR and implemented 
guidelines for the interpretation of qPCR-based MRD data. The application of these guidelines 
ensures identical interpretation of MRD data between different laboratories of the same MRD-
based clinical protocol. This group is now member of the “European Scientific Foundation of 
Laboratory Hemato Oncology” (ESLHO). 

Beside the well validated qPCR technique, quantitative evaluation of MRD by Flow-cytometry 
(FCM) is an option. However, also FCM-MRD should be done in a quality control setting, e.g. 
according to recommendations e.g. from the I-BFM-flow-group or the Euro-Flow-Group 47-52. 

8.2.2 Chimerism 

Chimerism analyses should be performed using a semiquantitative polymerase chain reaction 
(PCR) approach based on the amplification of short tandem repeats (STR). Testing should be 
performed in laboratories accredited for chimerism analysis. 

8.3 Pre-Transplant Assessment 
 
MRD assessment prior to transplantation and indication for transplantation 

Indication for transplant will be given by the frontline treatment protocols. One additional bone 
marrow aspiration should be performed to document remission and to assess MRD within 2 
weeks prior to the start of the conditioning regimen. MRD should be assessed in a laboratory 
only, participating in the Euro-MRD quality rounds performed be the European Scientific 
Foundation of Laboratory Hemato Oncology (ESLHO). 
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8.4 Post transplant monitoring & intervention strategies 
 
Although immunotherapeutic intervention based on chimerism or MRD assessment is not a key 
issues of this study, a proposal is given how to handle chimerism and MRD results. 
 

8.4.1 Chimerism 

 
Chimerism assays and immunotherapy 
Also post transplant chimerism analyses should be performed using a semiquantitative 
polymerase chain reaction (PCR) approach based on the amplification of short tandem repeats 
(STR). The sensitivity of this assay for detecting autologous cells is 1%. Chimerism in PB may 
be assayed weekly until day +200 and monthly thereafter. 
 
Possible interventions based on immunotherapy 
If a patient shows mixed chimerism (MC) >1% of autologous cells in a PB or BM sample, 
another sample should be assessed within a period of one week. Patients with confirmed >1% 
autologous cells in two consecutive samples post-transplant without exceeding aGvHD grade I 
and without life-threatening complications may be offered immunotherapy.  
 
Immunotherapy for patients still receiving pharmacologic immunosuppression (IS) may consist 
of immediate discontinuation of IS. Subsequently, if MC remained >1% of autologous signals in 
consecutive weekly BM or PB samples, DLI may be given. Patients without IS may receive DLI 
as frontline treatment. The cell dose administered should be based on the number and potential 
severity of HLA-mismatches between donor and recipient. Starting doses of 1x106 T-cells per 
kg/BW in cases of MSD, 1x105/kg in cases of MD and 2.5x104/kg in the haploidentical setting 
may be given.  

 
After DLI, chimerism should be assayed weekly until complete chimerism (CC) status is 
restored. Patients with persisting autologous signals >1% 21 days after the last DLI may be 
offered another DLI 28 days after the previous DLI. In case of MSD or MD, the number of CD3+ 
cells infused could be doubled compared with the previous DLI, provided that no additional 
signs of GvHD had appeared. 
 

8.4.2 MRD assessment 

Analyses of BM are suggested at days +30, +60 and +100 as well as 6, 9, 12, 15 and 18 
months after transplantation.  
 

Interventions based on MRD 

Currently, there are less prospective studies published with regard to the meaning of post-
transplant MRD. However, patients who develop a MRD load of >10-4 are at a very high risk for 
relapse. It has become clear that early MRD persistence or reappearance (before day 100) 
seems to be a life threatening situation for the patient. 

 

At the time being, there are limited specific treatment options in case of reappearance of MRD. 
In principle the same strategies as for patients with MC could be followed. It is not advisable to 
start immune therapy before MRD values are confirmed. 
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An intervention strategy could be as follows: 

Routine analyses of BM on  days +30, +60 and +100 as well as 6, 9, 12, 15 and 18 months 
after transplantation. If a patient reveals measurable MRD, a control sample should be taken. If 
MRD is confirmed >10-4 immunotherapy could be started. 

 
In patients who are still receiving immune suppressive drugs, immunosuppression could be 
stopped. 
 
Patients, who are off immunosuppression, may receive DLI: The cell dose administered should 
be based on the number and potential severity of HLA-mismatches between donor and 
recipient. Starting doses of 1x106 T-cells per kilogram body weight in cases of MSD, 1x105/kg in 
cases of MD and 2.5x104/kg in the haploidentical setting may be given.  
 
Control samples of BM aspirates should be investigated 4 weeks after DLI. In case of MRD 
persistence another DLI may be offered after 28 days after the previous DLI have elapsed. In 
case of MSD or MD, the number of CD3+ cells infused could be doubled compared with the 
previous DLI, provided that no additional signs of GvHD had appeared. 
 

8.4.3 Ph+patients: Strategies for post-transplant-TKIs: 

 Either TKI option is recommended:  

a) The amended EsPhall recommendation: Administration of Imatinib prophylaxis post 

HSCT when more than 50.000 platelets are reached. Duration: 365 days after HSCT  

b) TKI according to MRD result: Administration of Imatinib post HSCT for all MRD positive 

patients until two negative results are achieved. FACS- and PCR-MRD analyses are 

accepted. 
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8.5 Minimal standards for supportive care 
 

Protective Isolation 
During HSCT patients are cared for in an isolation unit. High efficiency particle (HEPA) 
filtered or laminar flow units are recommended. 
 

Intravenous prophylaxis  
Beginning before conditioning until the end of severe neutropenia (ANC<500/µL) and until 
GvHD>II is successfully treated: 

 Central venous access 
 Allopurinol during conditioning regimen according to local standards 
 Intravenous antibacterial and antifungal prophylaxis according to local standards 
 Acyclovir as Herpes Simplex-prophylaxis beginning on day +1 until at least day +28 

or until discharge from hospital 

 Intravenous substitution of immunoglobulins to maintain IgG >5g/L.  
 All blood products are leukocyte depleted and irradiated. When leukocyte depleted 

products are used, CMV-negativity for negative donor/negative recipient 
combinations is not required but may be preferred by some institutions. 

 Antiemetic prophylaxis and pain therapy according to local standards 

 Antiepileptic prophylaxis during Busulfan treatment 
 

Oral prophylaxis 
 Oral decontamination and mouth care according to local standards 
 Trimethoprim-Sulfomethoxazole as Pneumocystis-carinii-Prophylaxis: according to 

local standards until day 100 or until 4 weeks after the end of immunosuppression. In 
case of TMP-contraindication Pentamadine inhalation is an option.  

 

Nutrition 
 Hydration of 3L/m2 is given during the conditioning phase.  
 To avoid catabolic illness sufficient nutrition is essential. If sufficient oral intake is not 

possible, enteral nutrition given by nasogastric or nasoduodenal tube is preferred 
during the first weeks after transplantation 

 Parenteral nutrition is only used if NG/ND-feedings are not tolerated. 
 Special attention is given to prophylaxis and treatment of osteoporosis according to 

local standards 
 

Monitoring and preemptive therapy of bacterial, viral and fungal Infections 
 Serum antibody titres against (at least) HIV, HTLV 1 and 2, Syphilis, Hepatitis A, B, C, 

CMV, EBV, and Varicella-Zoster are determined before transplantation in donor and 
recipient. Additional evaluation of HSV and Toxoplasma antibodies (if positive, PCR 
should be performed) according to local standards. 

 CMV viral load (PCR) or percentage of CMV-pp65 positive cells is determined weekly. 
If positive, pre-emptive therapy with Ganciclovir or Forcarnet is recommended. 

 Monitoring for EBV and AdV (including stool) is recommended weekly, especially in T-
cell depleted and mismatched transplantations because of the severe and prolonged 
immunodeficiency. 

 Monitoring for bacterial, fungal and Toxoplasma infections is done according to local 
standards, as is the prophylactic or pre-emptive treatment of these infections.  
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8.6 Essential Examinations of the recipient before HSCT 

 
1. remission documentation:  

(to be done within 14 days before start 
of conditioning regimen)  

  BMP 

  LP 

  MRD-diagnostics 
  others, depending on pathologic 

  findings at diagnosis 

 
2.  blood count: 

 with differential blood count and 
reticulocytes 

 
3. coagulation: 

 PT 
 APTT 
 Fibrinogen  

(if not done already: protein C,  
protein S, APC, ATIII, Prothrombin-
mutation, V-Leiden factor, Lp(a) 
lipoprotein) 

 
4. laboratory:  

 electrolytes (sodium, potassium, 
chloride, calcium, phosphate 
(reabsorbtion), magnesium) 

 enzymes (CK (CK-MB), GOT, GPT, 

LDH, -GT, GLDH, CHE, -amylase) 
 creatinine, urea, uric acid, blood 

glucose, cholesterol, triglycerides, 
bilirubin, iron/EBC/transferrin/ferritin, 
total protein und -electrophoresis 
 

5. urine:  
 status, sediment 

 
6. immunologic tests:  

 IgA, IgM, IgG, IgE 
 
7. endocrinologic tests:  

  fT4, TSH 
if indicated: testosterone, estradiol, 
LH, FSH, IgF-1, IgFBP-3, Cortisol, 
ACTH, osteocalcin, parathormone, 
VitD  
 

 
 

8. microbiology:  
 throat swab, sputum, urine and 

stool for bacteria and fungii 
 toxoplasmosis AB 

 according to diagnostic facilities: 
 galactomannan 
 varicella zoster  
 herpes-simplex  
 cytomegalovirus  
 measles, mumps, German 

 measles (IgM + IgG) 
 HIV I + II 
 Epstein-Barr (VCA, IgG, IgM, EA) 
 Hepatitis A (IgM, IgG) 
 Hepatitis B (HBSAG, HBSAK, HBCAK) 
 Hepatitis C (IgG and PCR) 

 
9. blood bank:  

 blood group 
 isoagglutinin-titre (if ABO 

incompatibility with donor) 
 
10. X-ray:  

 chest  
 paranasal sinuses 

 
11.  ECG / Echocardiogram 
 
12.  abdominal sonography 
 
13. pulmonary function:  

 spirometry with DLCO (diffusion 
capacity of lungs for carbon monoxide), 
when feasible 

 
14.  Dentist: dental sanitation 
 
15.  ophtalomogist: 

status of the eyes, exclusion of cataracts 
 
16.  gynaecologist: 

pregnancy test (with girls)  
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8.7 Recommended Examinations of the recipient after HSCT 
 

Late effects monitoring, overview: 
 

Time after BMT 
Month Year 

0 3 6 9 12 18 24 3 4 5  

Date            

Transaminases + + + + + + + + + +  

Bilirubin + + + + + + + + + +  

Creatinine + + + + + + + + + +  

Blood pressure + + + + + + + + + +  

Height + + + + + + + + + +  

Weight + + + + + + + + + +  

Echocardiography + + + + + + + + + +  

ECG + + + + + + + + + +  

Chest X-ray + + + + + + + + + +  

abdomen sonography +  +         

Karnofsky/Lansky +  +  + + + + + +  

Learning behaviour +  +  +  + + + +  

Skin status + + + + + + + + + +  

neurological status +  +  +  + + + +  

Lung functions +  +  +  +  +   

Coagulation +  +  +  +     

Visual Status +    +  + + + +  

T3/4, TSH +    +  +  +   

LH/FSH/Estrogen/Testost. +    +  +  +   

bone densitometry + +   +       

Cranial MRT     +       

 
Patients will initially be followed for 5 years post BMT. However, in line with international and 
national recommendations, patients will continue to be offered life-long follow up. 
As part of this follow up and the required reporting to various national and international 
registries, this will also allow us to collect data on the long-term effects of the transplant 
treatments in the FORUM study. The electronic data are served at X-Clinical, Germany.  

Marvin central office: ZDM-GPOH@mh-hannover.de
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9. CONDITIONING:  
 
Before start of conditioning all necessary informed consent forms must be signed and the 
required pre-transplant examinations of patient are available (see also Appendix 2, chapter 
Medical examination of recipient and donor examinations before HSCT). 
 
The HLA typing of the recipient and donor is complete and has been performed according to 
protocol criteria. The patient’s current remission state is evaluated and documented by a bone 
marrow and lumbar puncture within 14 days prior to start of conditioning. 
 
The conditioning regimen depends on the age of the patient, prior irradiation, the available 
donor and possible contraindications for the different conditioning components as organ 
toxicity, patient’s or parent’s decision or unavailability of TBI or drugs, respectively. TBI/VP16 
remains standard for patients > 4 years with MSD/MD as ALL SCTped 2012 FORUM interim 
analysis with more than 400 randomized patients showed  significantly better OS, EFS, CIR and 
NRM of the cohort of patients who received TBI/VP16.  
If TBI/VP16 is not the conditioning regimen, the treating physicians may decide for either 
Flu/Thio/iv BU or Flu/Thio/Treo as both chemo-conditioning regimen result in similar OS,EFS 
and NRM. 
 
Patients below 4 years of age do not receive TBI. These regimen are also valid for infants with 
MLL-rearrangement and indication for allogeneic HSCT treated according to the INTERFANT-
protocol. ALL-patients with trisomy 21 and an indication for HSCT may be included into the ALL 
SCTped study. The conditioning can be chosen according to the donor type and age of the 
patient between TBI/VP16, Flu/Thio/Treo or Flu/Thio/Bu. 
Patients with very high relapse risk ALL and without a MSD or MD might receive  a chemo-
conditioning or a TBI-containing regimen (> 4 years of age only) according to the physician’s 
decision as specified in the protocol.  
Cave! Informed consent/assent must be signed prior to study inclusion and conditioning.  Pre-
transplant examinations must be performed (see Appendix 2 – Diagnostics).  
 

Dose adjustment for obese patients 
 
For obese patients who are older than 14 years, cytotoxic drugs are to be administered based 
on adjusted ideal body weight (AIBW). For younger patients ideal body weight (IBW) is the 
basis of drug calculation: 
 In children < 14 years: ideal body weight (IBW) is assumed to be the 50th weight percentile 

for age  
 

 In adolescents > 14 years and adults use adjusted ideal body weight (AIBW): 
Ideal body weight (IBW) and adjusted ideal body weight are calculated as follows  
(height in cm, and weight in kg): 
IBW (kg; men) = 50 + 0.91x (height in cm - 152) 
IBW (kg; women) = 45 + 0.91x (height in cm - 152) 
AIBW= IBW + 0.25x (actual weight - IBW)  
 – according to the EMA product characteristics of busilfex: 
http://www.ema.europa.eu/docs/en_GB/document_library/EPAR_-
_Product_Information/human/000472/WC500052066.pdf 

http://www.ema.europa.eu/docs/en_GB/document_library/EPAR_-_Product_Information/human/000472/WC500052066.pdf
http://www.ema.europa.eu/docs/en_GB/document_library/EPAR_-_Product_Information/human/000472/WC500052066.pdf


ALL SCTped 2012 Protocol  Version 6.0 / September 9th,, 2019  
 

 45 

9.1 Conditioning Regimen 

 

 Conditioning 1: MSD, MD, older than 48 months 
 

 
  

 

Time Conditioning/Dose  

Day –6 TBI 2 x 2Gy 

2 x 2Gy 

 

Day –5 TBI 2 x 2Gy 

2 x 2Gy 

 

Day –4 TBI 2 x 2Gy 

2 x 2Gy                             

 

Day –3 VP16 60mg/kg BW i.v.                                         MD: ATG Thymo 2,5 mg/kg or Grafalon 15 mg/kg  

Day –2                                        MD: ATG Thymo 2,5 mg/kg or Grafalon 15 mg/kg  

Day –1                                                            MD: ATG Thymo 2,5 mg/kg or Grafalon 15 mg/kg 

Day 0 
Allo HSCT 
 

GVHD-prophylaxis according to donor type! 

 
 

Conditioning 2: MSD or MD 
 
 

 
 

 

Time Conditioning/Dose 

Day –7 FLU 30mg/m2 BS i.v. 

Day –6 FLU 30mg/m2 BS i.v. TREO 14 g/m2  

Day –5 FLU 30mg/m2 BS i.v. TREO 14 g/m2  

Day –4 FLU 30mg/m2 BS i.v. TREO 14 g/m2  

Day –3 FLU30mg/m2 BS i.v. Minimal interval of 24 hours  
between TREO and THIO 

MD: ATG Thymo 2,5 mg/kg or 
Grafalon 15 mg/kg 

Day –2 THIO 2 x 5mg/kg BW i.v. 
MD: ATG Thymo 2,5 mg/kg or 
Grafalon 15 mg/kg 

Day –1  
MD: ATG Thymo 2,5 mg/kg or 
Grafalon 15 mg/kg 

Day 0 Allo HSCT  

GVHD-prophylaxis according to donor type! 
 

 
Intrathekal CNS prophylaxis 
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Patients with Flu/Thio/Treo Conditioning may receive for CNS prophylaxis intrathecal 
methotrexate, cytarabine, prednisolone (according to national protocols*) 4 times in approx. 4 
weeks interval, starting around day+60. Requirement for this treatment: stable engraftment 
(platelets > 50.000 G/L, no severe infection, no severe GVHD, no post transplant CNS-
complications). 
 
*)according to ALL REZ BFM 2002 protocol: 
 

 
Age Dose MTX ARA-C PRED 

< 1 year  mg 6 16 4 

1 year mg 8 20 6 

2 years mg 10 26 8 

≥3 years mg 12 30 10 

 
 

Conditioning 3:  MSD or MD  
 
 

 
 Donor:  

Time Conditioning/Dose 

Day –7 FLU 30mg/m2 BS i.v. ivBU according to BW 
 

Day –6 FLU 30mg/m2 BS i.v. ivBU according to BW/+-TDA 
 

Day –5 FLU 30mg/m2 BS i.v. ivBU according to BW/+-TDA 
 

Day –4 FLU 30mg/m2 BS i.v. ivBU according to BW/+-TDA 
 

Day –3 FLU 30mg/m2 BS i.v. Minimal interval of 24 hours 
between BU and THIO 

MD: ATG Thymo 2.5 mg/kg BW or 
Grafalon 15 mg/kgBW 

Day –2 THIO 2x5 mg/kg BW i.v. MD: ATG Thymo 2.5 mg/kg BW or 
Grafalon 15 mg/kgBW 

Day –1 
 

MD: ATG Thymo 2.5 mg/kg BW or 
Grafalon 15 mg/kgBW 

Day 0 Allo HSCT 

GVHD-prophylaxis according to donor type! 
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Conditioning 4 and 5:  HSCT from MMD-Cordblood or Haplo with T-
CellDepletion(TCD) or haplo with CD34+ selection 
 

 

 
 

Time Conditioning/Dose 

Day –11 ATG Thymo 2,5mg/kg or Grafalon 10 mg/kg 

Day –10 ATG Thymo 2,5mg/kg or Grafalon 10 mg/kg 

Day –9 ATG Thymo 2,5mg/kg or Grafalon 10 mg/kg 

Day –8 FLU 30mg/m2 BS i.v. 

Day –7 FLU 30mg/m2 BS i.v. ivBU according to BW 

Day –6 FLU 30mg/m2 BS i.v. ivBU according to BW/+-TDA 

Day –5 FLU 30mg/m2 BS i.v. ivBU according to BW/+-TDA 

Day –4 FLU 30mg/m2 BS i.v. ivBU according to BW/+-TDA 

Day –3 Minimal interval of 24 hours between BU and THIO 

Day –2 THIO 2 x 5mg/kg BW i.v. 

Day –1 rest 

Day 0 HSCT from MM-CB or TCD-MM-graft 

 

 

 

 
 

Time Conditioning/Dose 

Day –11 ATG Thymo 2,5mg/kg or Grafalon 10 mg/kg 

Day –10 ATG Thymo 2,5mg/kg or Grafalon 10 mg/kg 

Day –9 ATG Thymo 2,5mg/kg or Grafalon 10 mg/kg 

Day –8 FLU 30mg/m2 BS i.v. 

Day –7 FLU 30mg/m2 BS i.v. 

Day –6 FLU 30mg/m2 BS i.v. TREO 14g/m² BS i.v. 

Day –5 FLU 30mg/m2 BS i.v. TREO 14g/m² BS i.v. 

Day –4 FLU 30mg/m2 BS i.v. TREO 14g/m² BS i.v. 

Day –3 Minimal interval of 24 hours between TREO and THIO 

Day –2 THIO 2 x 5mg/kg BW i.v. 

Day –1 rest 

Day 0 HSCT from MM-CB or TCD-MM-graft 

Additional GVHD-prophylaxis according to stem cell source! 

ivBU is given according to BW/+-TDA. 
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Conditioning 6: MMD-HSCT with in vitro TCD: Grafalon or ATG with TBI/VP16 
 

 

 MMD-HSCT with in vitro TCD: Grafalon or ATG with TBI/VP16 

Time Conditioning/Dose 

Day –11 Grafalon 10 mg/kg x 1 or ATG Thymo 2,5 mg/kgx1 

Day –10 Grafalon 10 mg/kg x 1 or ATG Thymo 2,5 mg/kgx1 

Day –9 Grafalon 10 mg/kg x 1 or ATG Thymo 2,5 mg/kgx1 

Day –8  

Day –7  

Day –6 TBI 2 x 2 Gy 

Day –5 TBI 2 x 2 Gy 

Day –4 TBI 2 x 2 Gy 

Day –3 VP16 60 mg/kg iv x 1 

Day –2  

Day –1  

Day 0 Transplantation of MMD-graft 

 

 
 
Conditioning: 7 , 8 and 9: MMD-graft without in vitro TCD, Post TX-
Cyclophosphamide 
 

MMD-graft without in vitro TCD, Post TX-Cyclophosphamide 
 

Time Conditioning/Dose GvHD Prophylaxis 

Day –7 
FLU 30mg/m2 BS i.v. 
 

 
 

Day –6 FLU 30mg/m2 BS i.v. TREO 14g/m² BS i.v.  

Day –5 
FLU 30mg/m2 BS i.v. 

 
TREO 14g/m² BS i.v.  

Day –4 
FLU 30mg/m2 BS i.v. 

 
TREO 14g/m² BS i.v. 

 

Day –3 
FLU 30mg/m2 BS i.v. 

 

Minimal interval of 24 hours 
between TREO and THIO 

 

Day –2  THIO 2 x 5mg/kg BW i.v.  

Day –1   

Day 0 transplantation of MMD-graft   

Day +1   

Day +2   

Day +3  CY 50mg/kg BW Mesna 

Day +4  CY 50mg/kg BW Mesna 

Day +5 G-CSF, CSA, MMF  
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MMD-graft without in vitro TCD, Post TX-Cyclophosphamide 

 
Time Conditioning/Dose  GvHD Prophylaxis 

Day –7 FLU 30mg/m2 BS i.v. 
ivBU according to BW or TDM 

 

Day –6 FLU 30mg/m2 BS i.v. 

 

ivBU according to BW or TDM 

 

 

Day –5 FLU 30mg/m2 BS i.v. 

 

ivBU according to BW or TDM 

 

 

Day –4 FLU 30mg/m2 BS i.v. 

 

ivBU according to BW or TDM 

 

 

Day –3 FLU 30mg/m2 BS i.v. 

 

Minimal interval of 24 hours 
between BU and THIO 

 

Day –2  THIO 2 x 5mg/kg BW 
 

Day –1   

Day 0 Transplantation of MMD-graft   

Day +1 
  

Day +2 
  

Day +3 
 CY 50mg/kg BW Mesna 

Day +4 
 CY 50mg/kg BW Mesna 

Day +5 
G-CSF, CSA, MMF  

 
MMD-graft without in vitro TCD, Post TX-Cyclophosphamide 

 

  

Time Conditioning/Dose 

Day –6 TBI 2 x 2 Gy 

Day –5 TBI 2 x 2 Gy 

Day –4 TBI 2 x 2 Gy 

Day –3 VP16 60 mg/kg iv x 1 

Day –2  

Day –1  

Day 0 Transplantation of  MMD-graft 

Day +1  

Day +2  

Day +3 Cyclophosphamide 50 mg/kg+mesna 

Day +4 Cyclophosphamide 50 mg/kg+mesna 

Day +5 G-CSF, CSA, MMF 
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9.2 Irradiation 

9.2.1 TBI 

Patients who are younger than 48 months at the time of conditioning and patients with MMD-
HSCT (exception: MMD 8/10 BM) will not receive TBI. 
Patients who are older than 48 months at the time of conditioning and who are eligible for the 
randomisation could receive TBI under the following conditions: 

 if the previous irradiation free period is ≥24 months, and the prior CNS irradiation does 
not exceed 18 Gy. 

 if the previous irradiation free period is <24 months and the prior CNS irradiation does 
not exceed 12Gy. 

All patients eligible for TBI receive hyperfractionated TBI of 2 Gy twice daily on three 
consecutive days. Thus the total dose is 12 Gy. To minimise late effects the irradiation free 
intervals between the individual fractions are at least 6 hours. Any deviation from this 
recommendation is to be documented in the respective study forms. 
For TBI planning dose calculations for selected dose point a CT-based planning is performed at 
least 6 CT-layers: cranium, neck, thorax, abdomen, lower extremities). For TBI high energy 
photons of at least 1MeV are used.  
The dose reference point for dose specification to the target volume is defined at mid abdomen 
at the height of the umbilicus.  
All prescribed and planned dose determining treatment parameters are verified independently 
by electronic means prior to, and recorded after each TBI-treatment. ‘Spoilers’, bolus material 
and compensators help to reach a dose homogeneity of ± 5%. The lungs do not receive 
(according to ICRU 5053) more than 10Gy. To prevent an underdosage at the thorax wall, 
electrons can be applied additionally.  
The irradiation treatment facility enables the application of 2Gy within less than 30 minutes.  
 

9.2.2 Cranial irradiation and CNS Disease 

The following rules are applied: 
 

 Patients without any history of CNS-involvement during this remission do not receive 
additional cranial irradiation. 

 Patients with CNS involvement at any time of the disease may require irradiation. The 
following guidelines are to be observed: 

 
Children who are older than 24 months at the time of initial diagnosis or relapse 
diagnosis without prior CNS irradiation with leukaemic CNS-involvement, may receive 
cranial irradiation of maximum 6Gy in addition to TBI or Bu or Treo. All other patients do 
not receive additional CNS irradiation.  
 

Patients with CNS-involvement at diagnosis or at last relapse before HSCT and older   
than 4 years with a MSD or MD who are treated according to the AIEOP-BFM ALL 2009  
study or ALL-REZ-CR2 patients should not be randomized. They receive TBI/VP16  
according to protocol. These patients are regular study patients and should be  
documented according to the CRFs.  
Patients younger than 4 years and/or MMD will receive chemo-conditoning according to centre’s 
decision.  
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Patients with FLU/THIO/TREO conditioning could receive additional intrathecal therapy with 
MTX, ARA-C and Prednisolone post-transplant, e.g.:  4 times in approx. 4 weeks interval, 
starting around day+60.  Requirement for this treatment: stable engraftment (platelets > 
50.000 G/L, no severe infection, no severe GVHD, no post transplant CNS-complications) 
 

Age Dose MTX ARA-C PRED 

< 1 year mg 6 16 4 

1 year mg 8 20 6 

2 years mg 10 26 8 

≥3 years mg 12 30 10 

 

 
Overview: Irradiation plan (TBI and Cranial irradiation) 
 

Age at time of 
conditioning 

 
CNS-

Involvem

ent  

 
Previous 

irradiation 

(Cranium)  
in Gy 

Irradiation-
free interval 

TBI 
in Gy 

CNS –Boost 

before SCT in 

Gy 

Total 

dose 
Cranium 

 

≤48 months or 

MMD SCT 

 

neg 

0 

12 
18 

 

no 

no 
no 

no 

no 
no 

0 

12 
18 

 
pos 

0 
12 

18 

 
no 
no 

no 

no 
no 

no 

0 
12 

18 

>48 months 

MSD or MD SCT 

or MMD BM 
8/10 

 
 

neg 

0 
12 

18 

<24 months 
12 
12 

no 

no 
no 

no 

12 
24 

18 

0 
12 

18 

≥24 months 
12 
12 

12 

no 
no 

no 

12 
24 

30 

 
 

“Active” 
Pos: no  

randomisat

ion 

0 
12 

18 

<24 months 
12 
12 

no 

6 
no 

6 

18 
24 

24 

0 
12 

18 

≥24 months 
12 
12 

12 

6 
no 

no 

18 
24 

30 

 

>48 months 

MSD or MD SCT 
or MMD BM 

8/10 

 

 

“Recent” 
pos 

0 

12 

18 

<24 
months 

12 or 0* 

12 or 0* 

     0 

6 

0 or 6^ 

6 

12 or 18 

24 or 18 

24 

0 

12 
18 

≥24 
months 

12 or 0* 

12 or 0* 
12 or 0* 

0 or 6^ 

0 or 6^ 
0 or 6^ 

12 or 18 

24 or 18 
30 or 24 

The group that is deemed to be active positive get the maximal radiation exposure permitted by 
virtue of their age and prior DXT exposure. 
The recent positive group can be randomised to TBI or not (shown by * in the table) , and may 
get a CNS Cranial boost if they are randomised to the chemo arm (^).  
 
These cases are difficult to manage, thus the treatment needs to be evaluated for each case 
individually and if needed, discussed with a national coordinator. However, the following 
definition of active versus recent positive disease is  suggested:  
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- Active positive disease - defined as CNS positivity at the time of relapse diagnosis (if HSCT in 
CR2) or at time of initial diagnosis (if HSCT in CR1). 
- Recent positive disease - defined as CNS positivity in initial diagnosis (CR1) but not at relapse 
diagnosis (for HSCT in CR2).  

9.2.3 Testicular irradiation, local measures 

 
Additional local irradiation is not given in cases with primary testicular lesions or in cases with 
combined testicular relapse. Because of the accelerated irradiation, the biological effectiveness 
of TBI corresponds to appr. 15 Gy conventional dose. Also the myeloablative therapy by 
chemotherapeutic should facilitate sufficient control of testicular leukaemic infiltrations. 
However, previous testicular irradiation is no contraindication against TBI. 
 

9.2.4 Irradiation of other lesions 

After consulting the study coordinator, in rare cases other sites of local leukaemic infiltrations 
may be subjected to local irradiation (e.g. bone lesions). 
 

9.3 Drugs used in conditioning regimens 
 

9.3.1 Intravenous Busulfan - Busilfex® (BU) 

As i.v. busulfan is registered as orphan drug and because of its more predictable pharmacology 
and decreased hepatic toxicity by lack of first-pass effect, it is preferred to use i.v. busulfan in 
this study, if possible. Seizure prophylaxis according to institutional practise is started before BU 
application, continued for 2 days after the last dose, and then tapered. It is highly 
recommended to use therapeutic drug monitoring (TDM) to reduce BU-associated toxicities due 
to individual variabilities. Only in centres in which TDM is not accessible the iv Busulfan is 
administered according to body weight as described in Busulfan Table in the Appendix 6. The 
prescription of TDM, TDA dose according to body weight is described in the Appendix 6 
Busulfan. An interval of 24 hours between the administration of BU and THIO is mandatory. 

9.3.2 Fludarabine (FLU) 

Patients receive Fludarabine i.v. as a single dose of 30mg/m2 BS over 30 minutes over 5 
consecutive days. The total dose is 150 mg/m2. 
 

9.3.3 Etopophos (VP16) 

Etoposide phosphate (etopophos) is administered as a single infusion over 4 hours. The dosage 
is 60mg/kg BW (maximum 1800mg/m2 BS, absolute dose 3,6 g max. ). The infusion is to be 
performed in accordance with the guidelines of the transplantation centre. 
VP16 is administered on day -3 in patients with TBI.  
Alternatively etoposide could be given. To provide stability of the solution, recommendations 
are given in Appendix 6.  
 

9.3.4 Treosulfan (TREO):  

TREO is an alkylating agent with a half-life of 88 minutes. It is administered at a dose of 
14g/m²/d for 3 days (total dose 42g/m²) for 3 days. The infusion is given over 1 hour. The 
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solution remains stable at room temperature for 4 days. An interval of 24 hours between the 
administration of TREO and THIO is mandatory. 

9.3.5 Thiotepa (THIO): 

THIO is an alkylating agent with cytolytic and radiomimetic effects. It is administered at a dose 
of 2x5mg/kg BW for 1 day (total dose 10mg/kg) for 1 day over 1 hour-infusion. An interval of 
24 hours between the administration of BU and THIO or TREO and THIO is mandatory. 
 

9.3.6 Grafalon:  

Grafalon is a concentrated, highly purified anti-human T-lymphocyte immunoglobulin serum 
preparation derived from rabbits after immunisation with a T-lymphoblast cell line (Jurkat cell 
line). The immune serum (iGG fraction) results in complement-mediated cytolysis of T-cells, 
blocking of signal transduction pathways, induction of apoptosis, inhibition of adhesion and 
opsonisation of activated cells. In this protocol, Grafalon is given before  
 MD-BMT or PBSCT (without ex vivoT-cell depletion) on day -3, -2, -1 at a daily dose of 
  15 mg/kg BW. 
 MMD-BMT or (without ex vivoT-cell depletion) on day -3, -2, -1 at a daily dose of  15 
mg/kg BW (except patients receiving post transplant Cyclophosphamide). 
 
 MMD-PBSCT or MMD-BMT (with T-cell depletion) on day -10, -9, -8 at a daily dose of 10 
mg/kg BW. 
 

9.3.7 ATG Thymoglobulin (Thymo) 

Thymoglobulin® (Anti-thymocyte globulin [rabbit]) is a purified, pasteurized, gamma immune 
globulin obtained by immunization of rabbits with human thymocytes. Gamma immune globulin 
or immunoglobulins are heavy plasma proteins, often with added sugar chains on N-terminal. 
Thymoglobulin is a potent immunosuppressive agent that demonstrates a rapid and profound 
pharmacodynamic effect resulting in lower white blood cell, T cell and T cell subset counts. 
Before MD BMT or PBSCT Thymo is given on day -3, -2, -1 at a daily dose of 2,5 mg/kg BW. 
Before MMD HSCT with TCD or MMD-BMT without TCD and without PT-Cy, ATG Thymo is given 
on day -10, -9, -8 at a dose of 2,5 mg/kg/d. 
 
 

10. STEM CELL SOURCE , DONOR STIMULATION, CELL 
MANIPULATION: BM, PBSC 

 

10.1 MSD, MD: 
Unmanipulated BM is the preferred stem cell source in the present study. A minimum NC count 
of 3x108 /kg BW of the patient or 3x106/kg BW CD34+ cells should be available for the 
transplantation. 
Apheresis of allogeneic peripheral stem cells of G-CSF stimulated sibling donors are only 
accepted in the case of contraindication against bone marrow harvest or if the donor refuses 
bone marrow collection. Allogeneic peripheral stem cells of G-CSF stimulated unrelated matched 
donors are accepted as viable exception, but need to be documented. Likewise, the minimum 
NC count of the recipient should be 3x106 /kg BW CD34+ cells. 
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It is the decision of the transplant center whether PBSC are manipulated to adjust the T-cell-
content. However, there is a matter of concern that PBSCT causes more chronic GvHD. 
All following procedures for PBSC manipulation are accepted, but have to be documented: 

 No graft manipulation – transplantation of the total collected amount of PBSC 

 Transplantation of a maximum of 1x107/kg recipient BW CD34+ cells,  
 cryopreservation of remaining cells 
 If the PBSC-graft contains more than 1X108/kg CD3+ cells a CD34+ selection is 

performed.  
 The CD34+positive fraction is transfused and an immediate add-back of  

 1-5x107/kg CD3 cells is given additionally.  
 
Umbilical CB from genoidentical siblings should have a minimum cell dose at freezing of 
3x107/kg BW recipient NCs. In case of insufficient CB cells, BM from the same donor should be 
collected if possible. 
 
The number of transplanted nucleated and mononucleated cells, the number of CD34+ cells, as 
well as the number of CD3+ (if applicable CD4+, CD8+) cells in the graft is to be determined. 
 

10.2 MMD: 
For the MMD group several options are prospectively evaluated: 

a) BM-transplantation with 8/10 matched donor (high resolution typing necessary!): no T-
cell-depletion, no CD34-selection, noT-cell receptor alpha-beta depletion. 

b) Haploidentical donor: CD3+/CD19 depletion, at least 1x107/kg BW CD34+ cells and 
maximal 2,5x104 /kg BW CD3+ cells. If the transplant contains more T-cells, the patient 
receives a GVHD prophylaxis for MMF 30mg/kg/d for 30 days. The maximum dose of T-
cells is not above 2x10*5/kg recipient body weight. 

c) Haploidentical donor: CD34+ selection: at least 1x107 /kg BW CD34+ cells. If >2,5x104 

/kg BW T-cells: MMF 30mg/kg/d for GVHD-prophylaxis for 30 days. 
d) Cord-blood <5/6 matches 
  Cell-content: infused NC>3x107 /kg BW recipient or 
    collected NC > 5x107/kg BW recipient 
    infused CD34-cells >2x105/kg BW recipient 

e) Haploidentical donor: TCR-alpha/beta-depletion: usually PBSCs are collected from  
parental donors, at least 1x107 /kg BW CD34+ cells. If >2,5x104 /kg BW T-cells: MMF 
30mg/kg/d for GVHD-prophylaxis for 30 days. 
 
f) Haploidentical donor: without T-cell depletion or CD34+ selection,  50 mg/kg post-
transplant-cyclophosphamide is applied on days +3 and +4.  

10.3 Donor stimulation for PBSC collection 
The donor is stimulated for 5 days with rHu-G-CSF 10 μg/kg BW s.c. on each day. If insufficient 
mobilisation is observed on day 4 (<100 CD34+/μL PB) the donor receives an additional 5 
μg/kg BW G-CSF on the evening of day 4. On day 5 (and if needed on the following days) 
leukapheresis are carried out.  
In case of family donors the stimulation and leukapheresis may be completed before the start 
of conditioning therapy and the PBSC may be cryopreserved.  
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11. GVHD PROPHYLAXIS AND THERAPY: BM, PBSC 

11.1 MSD: 
The GvHD-prophylaxis for BM-recipients consists of Cyclosporin A (CsA) only, starting on day -1. 
It is given at a daily i.v. dosage of 2 x 1.5mg/kg BW as infusion over 2 hours each. Switch to 
oral administration if oral intake is possible.  
CsA levels are measured during the first 4 weeks starting on day +6. CsA through level is 
adjusted between 80 and 130 ng/mL (EMIT/FPIA. Both methods measure CSA without its 
metabolites).  
In case of no GvHD by day +60, the CsA dose will be tapered by approximately 20% of the 
initial dose per week. 
  
Patients who receive PBSC from MSD receive MTX and folinic acid: 
MTX is given intravenously on days +1, +3, +6: 10 mg/m2 body surface area each dose. 
Folinic acid is given intravenously on days +2, +4, +7: 15 mg/m2 body surface area as a single 
dose.  
CB requires a GVHD prophylaxis with 3mg/kg CSA (according protocol) + 1 mg/kg Prednisolone 
(day 0 to day +15, then tapering until day +28) or an alternative regimen according to local 
standards. No MTX is given 
Patients ≥ 15 years may also receive MTX as additional GVHD prophylaxis after BMT. 

Warning:  
In the MSD group GvHD-prophylaxis is scheduled for a relatively short period of time. Therefore 
clinical signs of GvHD need to be carefully evaluated once a day. As soon as clinical symptoms 
occur, an appropriate therapy has to be immediately initiated and documented. 
 

11.2 MD: 
 GvHD-prophylaxis consists of CsA, MTX and ATG. 

 CsA is administered as outlined for group MSD. However, dose adjustment to target 
level (CsA level between 80 and 130ng/ml) is administered until day +100. Then, in the 
absence of GvHD, CsA is to be reduced according to the guidelines given above. 

 MTX i.v. is given on days +1, +3 und +6 at a dose of 10mg/m2 BS. On days +2, +4, +7 
Leucovorin i.v. is administered at a dose of 15mg/m2 BS as a single dose. 

 Grafalon is given on day -3, -2, -1 at a dose of 15mg/kg/BW.  

 Thymoglobuline is given on day -3, -2, -1 at a dose of 2,5mg/kg/BW.  

 CB-recipients receive a GVHD prophylaxis with 3mg/kg CSA (according protocol) + 1 
mg/kg Prednisolone (day 0 to day +15, then tapering until day +28) or an alternative 
regimen according to local standards. No MTX is given. 

 

11.3 MMD: 
For PBCS/BM donors, GvHD-prophylaxis consists of T-cell depletion with CD-34+seletion or 
CD3+/CD19+ depletion or T cell receptor alpha/beta depletion. The transplanted number of T-
cells does not exceed 3x104/kg BW recipient with CD34+selection to prevent acute and chronic 
GVHD. With CD3/CD19 depletion the number of CD3+ cells does not exceed 5x104/kg BW 
recipient. Grafalon or ATG Thymo is given additionally. If the graft contains a higher T-cell 
number, an additional pharmacological GvHD-prophylaxis has to be discussed with the study 
coordinator.  
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 HSCT with BM 8/10 match: GVHD-prophylaxis as described for MD- standard arm 
 For haploidentical SCT:  

- CD3/CD19 depletion: if >2,5x104/kg BW CD3+ cells the patient receives a GvHD 
prophylaxis of MMF (30mg/kg/d, for 30 days) and Grafalon or ATG Thymo (day-11 
to day-9); 

- CD34+selection: if >3x104/kg BW CD3+ cells the patient receives a GvHD 
prophylaxis of MMF (30mg/kg/d, for 30 days) and Grafalon or ATG Thymo (day-11 
to day-9).  

For CB donors: GVHD prophylaxis is according to local protocols. 
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12. STATISTICS AND BIOMETRICAL METHODOLOGY  
 

12.1 Study Aims 
 

Question 1: TBI  
to investigate whether a TBI free conditioning regimen (experimental arm) result in similar 
outcome as compared to a standard TBI containing regimen (control arm) in patients  
 

 Null-hypothesis:  
The OS (overall survival) rate with TBI free conditioning regimen is inferior as compared 
to the TBI-containing regimen  

 Alternative-hypothesis:  
The OS (overall survival) rate with TBI free conditioning regimen is not inferior as 
compared to the TBI-containing regimen  

 
Amendment March 2019: Randomisation (question 1) was suspended  in December 2018 and 
closed in March 2019 as TBI was significantly superior to chemotherapy conditioning and the 
stopping rule was breached (see 12.9). Randomised patients are in active follow up. The issues 
in chapter 12 related to this randomised question refer to the original prospectively specified 
statistical plan. 
 
 

Question 2: MMD-type  
 
To explore outcome after mismatched donor HSCT using mismatched unrelated donors, haplo-
identical family donors or mismatched cordblood 
 

Question 3: Risk-factors for AESIs (adverse events of special interest) after 
MSD/MD-SCT 
 

To explore pre-defined risk-factors and treatment by risk-factor interactions of 
prospectively defined adverse events of special interest (AESIs) in more detail. Following 
AESIs will be explored: 

 VOD within 100-days 
 Secondary malignancies 
 Treatment related mortality 
 Growth 
 Cataract 

 Fertility 
 

 

Question 4: MSD/MD: Compliance to randomisation for patients in 
different participating centers/countries 
 

To explore whether particular sub-groups of patients have lower randomisation-rates 
and whether outcome (EFS and Overall-Survival) in randomised and non-randomised 
patients is different. 
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Question 5: MSD/MD: Risk-factors for OS, EFS, CIR and NRM after 
MSD/MD-SCT 

 
To explore pre-defined risk-factors and treatment by risk-factor interactions on outcome 

in more detail 
 

12.2 End Points 
 

Question 1: TBI  
The primary endpoint is the OS calculated from the date of the randomisation. Death 
from any cause will be considered an event. 

 
Patients lost to follow-up without event will be censored at the date of their last follow 
up evaluation.  
 

Question 2: MMD-type  
 

The primary endpoint is the EFS calculated from the date of the stem cell 
transplantation. The following will be considered as events:  
 

 disease progression or relapse (defined by >= 5% blasts in bone marrow or CSF or any 
histological evidence in other tissues). 

 death from any cause 
 secondary neoplasm. 

 
Patients lost to follow-up without event will be censored at the date of their last follow 
up evaluation.  
 

Question 3: AESIS 
 

The 100-day and 365-day incidence of AESIS as defined in 12.1 will be explored. 
 

Question 5: EFS 
The primary endpoint is the EFS calculated from the date of the stem cell 
transplantation. The following will be considered as events:  
 

 disease progression or relapse (defined by >= 5% blasts in bone marrow or CSF or any 
histological evidence in other tissues). 

 death from any cause 
 secondary neoplasm. 

 
Patients lost to follow-up without event will be censored at the date of their last follow 
up evaluation.  
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Secondary Endpoints  
 

 for Question 1:  
EFS calculated form date of randomisation to disease progression or relapse, secondary 
neoplasm and death from any cause. Patients lost to follow-up without event will be 
censored at the date of their last follow-up evaluation 

 for Question 2 and 5:  
OS calculated form date of stem cell transplantation to death from any cause. Patients 
lost to follow-up without event will be censored at the date of their last follow-up 
evaluation 
 

 for all patient cohors (Questions 1, 2, and 5) 
 Cumulative incidence of relapse/progression 
 Cumulative incidence of deaths without relapse/progression 
 The cumulative incidence of treatment related mortality  
 Cumulative incidence of disease related mortality 
 Acute and Chronic GvHD 
 Toxicity acute and late 
 Cumulative incidence of secondary malignancies 
 

12.3 Eligibility 
 Age at diagnosis ≤ 18 years or age at HSCT < 21 years. 
 ALL in first, second or any following complete remission 
 Indication for allogeneic HSCT  
 Signed informed consent of parents or legal guardian of the minor patient (and in 

certain cases of the patient himself/herself) for participation in the study  

 The patient is treated in a hospital participating in the study during the study period. 
 No pregnancy 
 No secondary malignancy 
 No history of allogeneic or autologous HSCT  
For question 1-2 following additional eligibility criteria apply: 

Question 1: TBI in MSD-SCT in CR 1, 2 or >2: 
 

 Donor: MSD/MD 
 Age at HSCT older than 48 months and less than 21 years 

 

Question 2: MMD-type  
 Indication for MMD-SCT according to study criteria 
 Donor: MMD 
 

Question 3: AESIs (Adverse Events of special 
interest) 
 
All patients with MSD/MD SCT that fulfil the eligibility criteria, irrespective of age and whether 
a randomisation has been performed or whether the country participates to question 1. 
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12.4 Patient Number Estimates 

 
Based on the annual accrual rates of the previous ALL-SZT 2003 and ALL-SCT International 
study a total of about 200 SCTs that are eligible for Question 1 will be included annually from 
the countries participated in these two trials. For Question 2 an annual recruitment of 8-10 
patients is expected. 
 

12.5 Power Considerations for question 1 (randomised question 
was closed in December 2018) 

 
A total recruitment of 5 years is anticipated. The final analysis will be done after 2-years of 
minimum follow up. 
 
For Question 1 a total of 1000 patients will be randomised. According to our previous 
experience (ALL-SZT 2003 and ALL-SCT International) the 4-year OS in the control arm (with 
TBI) is about 70%. Monte-Carlo simulations show, that with a non-inferiority margin of about 
8%, the power will be above 80% (given a one-sided alpha of 5%).  

12.6 Randomisation Question 1 (randomised question was closed 
in March 2019) 

Randomisation will be done using the web-based study site. 

Randomisation requirements  
 

 eligibility criteria met for randomisation 
 signed informed consent for randomisation 

 
Mode of randomisation 

 
Randomisation will be done with random blocks of 2, 4, 6 and 8 patients stratified by the 
following factors: 

 Country 
 Donor type 
 CR1/CR2/>CR2 
 

12.7 Populations for Analysis 
 

 

The primary evaluation will be done according to the intention to treat principle. Thus, for 
question 1 all randomised patients will be analysed according to their randomised arm. 
Secondary per-protocol and as-treated analysis will be done. The per-protocol analysis 
excludes patients that do and do not receive TBI in the chemotherapy and TBI-arm, 
respectively. The as- treated analysis will categorize the patients according to whether TBI is 
given or not. 
 
For question 2 all eligible patients with a MMD will be included in the 
analysis. 
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For question 3, 4 and 5 all eligible patients with a MSD, MD will be included in the 
analysis. 

 

12.8 Analysis 
 
The significance level is determined as 0.05 each for all questions. 

 

Question 1: TBI (randomisation suspended in December 2018 and closed in  
March 2019) 
The one-sided confidence interval for the difference of the Kaplan-Meier estimate of the 4-year 
OS will be calculated 54. The SCT conditioning without TBI will be considered equal to that with 
TBI, if the lower limit of this confidence interval is less than 8% in both ITT and as treated 
analysis. Thus, if the one-sided confidence interval lies entirely above the mentioned non-
inferiority margin, the null hypothesis  will be rejected. 

 
Question 2: MMD-type  
Kaplan-Meier estimates will be used to estimate EFS. Log-rank test and Cox-regression will be 
used to compare HSCT using mismatched unrelated donors, haplo-identical family donors or 
mismatched cordblood. Potential confounders will be considered in the analysis – if sample size 
allows, they will be included as covariates in a Cox model - or propensity scores will be used. 
Given the limited sample size and the non-randomized nature of this observational study, the 
results are exploratory only. 

 

Secondary endpoints for Question 1 and Question 2, 4 and 5 
Log-rank test, Cox-regression, Chi-Square test, Gray test and Fine and Gray-Model will be used 
to evaluate the secondary endpoints. 

 

Question 3: AESIs (Adverse Events of special interest) 
 
Following risk factors will be evaluated 
 

 Donor Type MSD vs. MD 
 Conditioning (Chemo vs. TBI) 
 Remission status 
 Stem-cell source 

 Gender 
 Patient’s age (at diagnosis, at SCT) 
 Leukemic phenotype (T vs. no T) 
 MRD prior HSCT 

 
in a logistic regression for each AESIs (Adverse Events of special interest) separately. In 
addition a treatment (Chemo vs. TBI) by risk factor interaction will be studied using a logistic 
regression. When significant interactions are seen, the risk of AESIS will be explored 
separately for patients with chemo- and TBI-conditioning. 
 

 

Question 5: Explore the impact of risk factors on outcome 
 
The impact of following risk factors  
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 Donor Type MSD vs. MD 
 Conditioning (Chemo vs. TBI) 
 Remission status 
 Stem-cell source 

 Gender 
 Patient’s age (at diagnosis, at SCT) 
 Leukemic phenotype (T vs. no T) 
 MRD prior HSCT 

 
On EFS, OS, CIR and NRM will be explored in a Cox-regression and a Model of Fine and Grey. 
In addition a treatment (Chemo vs. TBI) by risk factor interaction will be explored. 

 

12.9 Interim Analyses and Safety Monitoring 
 
Question 1 (Original prospectively planned monitoring plan): 
The study will be monitored by an annual report to an Independent Data Monitoring and Safety 
Committee (IDMC). For the two randomised questions early stopping rules will be implemented 
to retain the null hypotheses - the study will be stopped if the arm without TBI (Question 1) is 
significantly worse than the control arm at a 5 % level (stopping rule 1). This analysis will be 
performed first after 200 rectruited patients and then annually until recruitment is completed. 
Log-rank test will be used. An early stopping rule is implemented for safety reasons in favour of 
the null-hypotheses only (i.e. when the experimental arm is worse) this approach reduces both 
the type I error rate and power. Monte-Carlo simulations show that the impact of this stopping 
rules on power is small. This is not a stopping for efficacy. No adjustment according to a group 
sequential design will be performed. This approach is stringent in order to avoid that the 
randomization continues in case the treatment reduction results in inferior outcome.  

Similarly, the secondary endpoints will be reviewed and compared on an annual basis.  
In addition, the similar approach will be used to compare the two strata in the non-TBI group. 
If both strata are different at the 10% significance level the data will be completely evaluated 
and reviewed (stopping rule 2). Simulation studies have been done to investigate the impact of 
this approach on type-I error rates and power.  
In addition treatment related mortality will be reviewed bi-annually (stopping rule 3). If the 6-
months TRM-rate in one arm or strata exceeds 15% the information will be forward to the 
IDMC. The IDMC will make a recommendation, after consultation with the study co-ordinators, 
as to how the trial should proceed.  

 

Amendment March 2019: In December 2018 stopping rule 1 was breached and the 
randomisation was suspended immediately. Randomisation was closed in March 2018.  
Question 2 and 5: 
EFS, OS, relapse incidence and TRM and AESIS will be annually reviewed. 

 
NOR (no randomisation) patients and complete study population: EFS, OS, relapse incidence, 
TRM and AESIs will be summarised on a regular basis. 

 
It is anticipated, that the approaches defined for interim analysis and safety monitoring will be 
used as a guide by the IDMC; but this alone will not provide the only basis for their 
recommendations. Thus the recommendation to close or continue a trial is essentially a  
medical decision.  
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12.10 Follow-up of patients 
The expected duration of subject participation is 5 years. The patient recruitment period is 8 
years. The follow-up evaluation of the treatment course is performed annually for 5 years. 
All reported SAEs will be documented and reviewed annually for 5 years starting from study 
inclusion. 
 

12.11 Patient Selection and Withdrawal 
All patients who fulfil the inclusion criteria and do not meet exclusion criteria are study patients. 
In case of study withdrawal by the patient or parents/legal guardian at any time the patient is 
censored at this timepoint. The already collected data are kept without updates for scientific 
and safety evaluation. In case of withdrawal from randomisation the standard arm is applied. 
Withdrawn study patients are not replaced in this trial. 
 

13. ASSESSMENT OF SAFETY 
 

13.1 Definitions of Adverse Events  

According to guideline 2001/20/EG the following definitions are given: 
 
Adverse Event (AE) 
This is defined as any untoward medical occurrence or effect in a patient treated on a study 
protocol which does not necessarily have a causal relationship with the study treatment. An AE 
is therefore described as any unfavourable and unintended sign (including an abnormal 
laboratory finding), symptom or disease temporally associated with the use of the study 
treatment, whether or not related to the study treatment. The AEs are documented on the 
individual patient documentation records and are not reported to the study eCRFs. 

 
Adverse Reaction (AR) 
This is defined as all untoward and unintended responses to a study treatment related 

to any dose administered. A causal relationship between the study treatment and an AE is 

at least a reasonable possibility, i.e. the relationship cannot be ruled out. 

 
Serious Adverse Event (SAE) 
This is defined as any untoward medical occurrence or effect in a patient treated on a study 
protocol which does not necessarily have a causal relationship with the study treatment, that 
also, at any dose: 

 Results in death 

 Is life threatening 

 Results in persistent or significant or disability/incapacity 

 Requires in-patient hospitalisation or prolongs existing hospitalisation, mainly on an 

intensive care unit 

 Results in a congenital anomaly or birth defect 
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 Is otherwise medically significant (i.e. withdrawal reactions, all accidental or intentional 

overdoses whether they result in an adverse event or not, or any event which the 

investigator considers significant but which is not covered by the above.) 

 

The most common life-threatening events as defined above are 
 

 circulatory/cardiac insufficiency requiring catecholamines/positive inotropes  

 respiratory failure requiring intubation/ventilation 

 other serious clinical situations requiring immediate intervention: 

- organ bleeding or organ perforation requiring immediate surgery 
- organ dysfunction requiring extracorporal support eg. haemodialysis, 

haemofiltration, extracorporal membrane oxygenation, plasma exchange, MARS 
etc. 

- seizures, loss of conciousness, etc. requiring imaging 

An event requiring an intervention for preventing a life-threatening situation (e.g. dialysis due 
to acute renal failure) is not life-threatening per definitionem. 
 

Exceptions: The following events are not to be considered as SAE for expedited reporting but 
shall be documented in the regular follow-up forms. (Please note that the recommendations 
given in the list below cannot cover all possible clinical events, but they represent examples of 
the expectable side effects during a HSCT):  
 

 Hospitalization occurring under the following circumstances:  

- planned as per protocol medical/surgical procedure 
- admission for medical events that, according to medical and scientific judgement, 

are neither immediately nor hypothetically life-threatening  
- routine health assessment requiring admission for baseline/trending of health 

status documentation 
- admission encountered for other life circumstances that carry no bearing on 

health status and requires no medical/surgical intervention (i.e. lack of housing, 
economic inadequacy, care-giver respite, family circumstances, administrative)  

-  

 Hospitalization due to/for 

- non life-threatening infections  
- uncomplicated drug-induced organ dysfunction and toxicity  
- parenteral or enteral nutrition or i.v.-rehydration due to mucositis, inappetence/ 

anorexia or vomiting/diarrhea. 
- Low grade acute GvHD and limited chronic GvHD treatment or follow-up of 

severe GvHD, e.g. ECP 
 

Events exclusively related to leukaemia progression are not stated as SAE. 
 

 
Suspected Serious Adverse Reaction (SSAR) 
This is defined as an adverse reaction, the nature or severity of which is consistent with the 
known study conditioning treatment information (e.g. Summary of Medicinal Product 
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Characteristics (SmPC), Investigator Brochure (IB) or Investigator Medicinal Product Dossier 
(IMPD)). 

 
Suspected Unexpected Serious Adverse Reaction (SUSAR)  
This is defined as an adverse reaction, the nature or severity of which is not consistent with the 
known study treatment information.  
A serious event or reaction is not defined as a SUSAR when: 

 it is serious but expected 

 it does not fit the definition of an SAE, whether expected or not 

 

13.2 Procedures for Adverse Event Reporting 

13.2.1 All Adverse Events 

All adverse events that occur from start of conditioning (day -11 for haplo transplantation and 
day -8 for all others) are reported in the patient’s records and according to national standards 
on adverse event reporting. Those meeting the definition of a serious adverse event must be 
reported using the Serious Adverse Event (SAE) Report form. Investigators must record their 
opinion concerning details of nature, onset, duration, severity in the patient notes. Medical 
terminology should always be used to describe any event. Investigators should avoid vague 
terms such as “sick”.  

13.2.2 Adverse Event Term 

Adverse event terms should be be provided for each adverse event, preferably using the Short 
Name based on the Common Terminology Criteria for Adverse Events v4.03 (CTCAE), available 
online at: http://www.eortc.be/services/doc/ctc/ctcae_4.03_2010-0614_quickreference_5x7.pdf 
 
Mild Awareness of sign or symptom, but easily tolerated 

Moderate Discomfort enough to cause interference with normal daily activities 

Severe  Inability to perform normal daily activities 

Life Threatening Immediate risk of death from the reaction as it occurred. 

  
Causality 
 
Relationship to study treatment will be determined as follows: 
 
None No relationship between the experience and the administration of the study 

treatment; related to other etiologies such as concomitant medications or 

patient’s clinical state. 

Unlikely The current state of knowledge indicates that the relationship is unlikely  

Possible A reaction that follows a plausible temporal sequence from administration of the 

study treatment and follows a known response pattern to the suspected 

treatment. The reaction might also have been produced by the patient’s clinical 

state or other modes of therapy administered to the patient. 

Probable A reaction that follows a plausible temporal sequence from administration of the 

study treatment and follows a known response pattern to the suspected 
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treatment. The reaction cannot be reasonably explained by the known 

characteristics of the patient’s clinical state or other modes of therapy 

administered to the patient. 

Definitely An adverse event, which is listed as a possible adverse reaction and cannot be 

reasonably explained by an alternative explanation, e.g., concomitant drug(s), 

concomitant disease(s). 

 
Expectedness 
An expectedness assessment needs to be conducted for all Serious Adverse Events and 
recorded appropriately on the Serious Adverse Event Report form. Expectedness of the event to 
the medicinal product will be determined as follows: 
 
Expected The event is listed in the SmPC/IB or the study protocol as expected. 

Unexpected The event is not listed in the SmPC/IB or in the study protocol, or the severity of 

the event is greater than that listed in the SmPC/IB or the study protocol (e.g. 

mild nausea is listed as expected in the SmPC/IB/study protocol but the event is 

moderate or severe nausea). 

In assigning expectedness, characteristics of the disease should be taken into 

account. 

 

13.2.3  Reporting of serious adverse events (SAE) 

 
 
As Sponsor, the St. Anna Kinderkrebsforschung is responsible for pharmacovigilance. Events 
defined as SAE must be reported within 24 hours of observing or learning of the event using 
the electronic case report form. Start with the first application of conditioning drugs until the 
end of the study period of the patient (HSCT + 5 years) or occurrence of an event (i.e. relapse, 
secondary malignancy, death).  
 
All Serious adverse events will be followed up until resolution. The investigator will provide 
interim and follow-up reports, as necessary, if the SAE has not been resolved at the time of 
initial report. All events that result in death occurring on study must be reported as a SAE and 
on the eCRFs in the Marvin data base.  
 
All SAEs must be reviewed and signed by the Principle or Co-Investigator 
 
Examples that should be reported as SAE: 

Infectious:  

 Life-threatening infections 

Thrombotic: 

 Thrombosis (e.g. pulmonary embolism, artery thrombosis) 

Gastro-intestinal: 

 Gastro-intestinal haemorrhages 
 Intestinal perforation 
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 Necrotizing enterocolitis 
 other gastrointestinal complications requiring surgery 

Hepato-biliary: 

 Severe hepatic failure with jaundice, hyperammonemia, metabolic acidosis 
 Severe veno-occlusive disease (VOD) 

Metabolic/endocrine: 

 Symptomatic SIADH (Na+ < 120 mmol/l and neurological symptoms as lethargy, 
disorientation, seizures) 

 Drug-induced diabetes mellitus (decreased or null insulin secretion or glucose 
intolerance with hyperinsulinism) with need of substitutive insulin therapy for more 
than 1 week 

Cardiac: 

 Symptomatic cardiac insufficiency and/or ejection fraction (EF) < 40% (≥ grade 3) 
 Symptomatic cardiac arrhythmias requiring treatment/medications (≥ grade 3) 

Renal: 

 Acute renal failure (requiring dialysis)  

Dermatology: 

 Generalized exfoliative dermatitis  
 Acute GvHD stage 4 or severe chronic GvHD  

Neurologic: 

 Paralysis  
 Alteration of consciousness (≥ grade 3) 

 Cerebral stroke 
 Cerebral hemorrhage 
 Signs of (leuk)encephalopathy in MRI (including posterior reversible encephalopathy 

(PRES)) 

Drug-related adverse reaction: 

 Allergic reaction with shock symptoms 
 
Other adverse events which are common side effects of the administered drugs according to 
the Summary of Product Characteristics and are neither severe nor included in the list above 
need not be reported. 
 
Investigators may receive an Investigator Notification from the ALL-SCT ped FORUM data office 
at any time for any suspected unexpected serious adverse reactions, which the Independent 
Data Monitoring Committee for the study deem necessary. These should be processed 
according to the local regulations. 
 

13.3 Expected adverse events of allogeneic HSCT 
 
An Unexpected AE is an AE, the nature of severity of which is not consistent with the applicable 
product In this chapter common risks and important acute and late adverse effects of allogeneic 
HSCT are described according to the current knowledge and according to drug doses 
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prescribed. However, that does not release the responsible physician from the duty to treat 
eligible patients according to the actual drug information of the pharmaceutical company.  

 
Acute and late toxicity of myeloablative conditioning: 
 
Bone marrow, immune system: 
 

 severe pancytopenia, severe immunodeficiency (humoral and cellular), bacterial, viral 
and fungal infections, bleeding, anaemia, serum sickness, lymphoproliferative disease. 

 
Oropharyngeal and gastrointestinal:  
 

 nausea, vomiting, mucositis, gastroenteritis, parotitis, sinusitis, ileus, hemorrhagic colitis, 
fluid- and electrolyte imbalance, pancreatitis. 
 

Pulmonal: 
 

 infections, diffuse alveolar haemorrhage, acute respiratory distress syndrome, interstitial 
pneumonitis, bronchiolitis obliterans. 

 
Hepatic:  
 

 Veno occlusive disease (VOD), liver cell necrosis, vanishing bile duct syndrome, 
cholestasis, coagulation disorders. 

 
Renal: 
 

 haemorrhagic cystitis, Fanconi-Syndrome, tubular cell necrosis 
 
Cardiac:  
 

 cardiomyopathy, arrhythmia, hypertension, pericardial effusion 
 
CNS, neurological:  
 

 neuropathy, CNS-bleeding, thrombosis, seizure, brain oedema, congnitive disorders, 
leukencephalopathy, encephalitis, meningitis. 

 
Skin, eyes:  
 

 erythema, desquamation, epidermolysis, Lyell-Syndrome, conjunctivitis, hypersensitivity, 
hyperpigmentation, onychomalacia, alopecia. 

 
Gonadal: 
 

 amenorrhoe, azoospermia, sterility 
 
Engraftment: 
 

 primary or secondary graft failure 
 rejection 
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Graft versus Host Disease: 
 
Acute Graft versus Host Disease:  
 
Acute GvHD may be manifested initially by a pruritic or painful rash (median onset day +19 
post-transplant, range 5-47 d). 
A hyperacute form of GvHD has been described as including fever, generalized erythroderma, 
and desquamation developing 7-14 days after transplantation. 
Hepatic manifestations: The next most frequently involved target of GvHD is the liver, causing 
asymptomatic elevation of bilirubin, transaminases and alkaline phosphatases similar to 
cholestatic jaundice. Pruritus ensues with hyperbilirubinemia. Hepatic coma is rare. 
Gastrointestinal manifestations: aGvHD may involve the distal small bowel and colon, resulting 
in diarrhea, intestinal bleeding, cramping abdominal pain, and ileus. Diarrhea is green, mucoid, 
watery, and mixed with exfoliated cells, forming fecal casts. Voluminous secretory diarrhea may 
persist despite no oral intake. Approximately 13% of patients who receive HLA-identical 
transplants may present with upper gastrointestinal tract enteric GvHD manifesting as anorexia 
and dyspepsia without diarrhea. This is more common in older patients. 
Other findings:aGvHD also has been associated with increased risk of infectious and non-
infectious pneumonia and sterile effusions, hemorrhagic cystitis with infective agents, 
thrombocytopenia, and anemia, and a hemolytic-uremic syndrome (thrombotic 
microangiopathy) has been observed in CSA recipients in whom severe GvHD developed. 
 
Chronic Graft versus Host Disease: 
 
Chronic GvHD is regarded as an extension of aGvHD; however, it also may occur de novo in 
patients who never showed clinical evidence of aGvHD, or it may emerge following a quiescent 
interval after aGvHD resolution. 
Ocular manifestations: Symptoms of burning, irritation, photophobia, and pain occur from lack 
of tear secretion. 
Oral and gastrointestinal manifestations: Dryness, sensitivity to acidic or spicy foods, and 
increasing pain after day 100 (cGvHD) occur. Chronic GvHD may affect the oesophagus, with 
symptoms of dysphagia, odynophagia, and insidious weight loss. 
Pulmonary manifestations: Obstructive lung disease with symptoms of wheezing, dyspnea, and 
chronic cough that usually is nonresponsive to bronchodilator therapy is a clinical feature of 
cGvHD. Neuromuscular manifestations: Weakness, neuropathic pain, and muscle cramps occur. 
 
These events are documented on the respective toxicity scale in the regular documentation 
form. 
 
Reporting of study-defined events: 
 
Events must be reported via the Event Report Form and are defined as: 

 Leukaemic relapse at any site 
 Secondary malignancy 
 Death of any cause (other cause as SAE) 
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13.4  Expedited reporting of SUSAR 
As of May 1st 2004, the sponsors of clinical trials conducted in the EU and EEA must ensure that 
all relevant information regarding suspected unexpected serious adverse reactions (SUSARs) 
are recorded and reported in an expedited fashion. It is a legal requirement of the sponsor to 
report fatal or life-threatening SUSARs within 7 calendar days to the relevant Regulatory 
Authorities after receiving first notification of the event. Non-fatal and non life-threatening 
SUSARs must be reported to the Regulatory Authorities within 15 calendar days. The ALL-SCT 
ped Forum data centre will have the responsibility for reporting such events to the Austrian 
Ethics Committee, the Austrian Health Authorities, the Austrian principal investigators and the 
National Coordinators. The National Coordinators have the obligation for the respective 
reporting within their countries. 
 
Safety Reports 
The ALL SCT ped Forum data centre will submit yearly safety reports (if applicable) to the 
Austrian Competent Authorities and Ethics Committee and to the National Coordinators This will 
commence one year from the date of study start in Austria, which is April 13th 2013.. 
 

14. DATAMANAGEMENT 
 

14.1 Data Management Responsibility 
It is the responsibility of the Principle Investigator (PI) at each site to ensure the accuracy, 
completeness, legibility, and timeliness of the data reported. All source documents must be 
completed in a neat, legible manner to ensure accurate interpretation of data.  

All source documents and laboratory reports must be reviewed by PI’s research team or Data 
Manager, who must ensure that they are accurate and complete before submitting to the ALL 
SCT ped FORUM data centre. Adverse events must be graded, assessed for severity and 
causality, and reviewed by the site PI or Co-Investigator. 

14.2 Data Capture 
Data entry is done in each participating centre via an internet based remote data entry (RDE) 
system (Marvin Database) . Each centre is able to view and print its own data at any time. After 
finishing the data entry of a form, the form has to be signed, this can be delegated to an 
experienced data manager. (Cave: SAE-Reports have to be signed by the responsible 
investigator or co-investigator). The National Coordinator is able to view the data of all 
participating centres in his country. The international study centre is able to view the data from 
all participating countries.  
Routine data will be collected, validated and entered in the ALL SCT ped FORUM internet 
database by the national study centre. The data analysis will be performed in Vienna. Results 
will be presented at the annual meetings of I-BFM and EBMT and during study committee 
meetings. 
 
 

15. DOCUMENTATION AND REPORTING TIMELINES  
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A set of electronic case report forms (eCRFs) have been set up in the Marvin database. 
Respective training, access, questions and problems are handled via the ALL SCTped FORUM 
Central Data Office. Marvin guidelines and Study Specific Guidelines are uploaded in Marvin 
database. Data entry into the database shall be performed timely to comply with 
Pharmakovigilance Reporting and GCP. 
 
Electronic case report forms (eCRFs): 
 
Registration/Patient History  
Immediately if patient fulfils inclusion criteria, prior to HSCT 
  
Donors chosen for HSCT  
After HSCT, but not later than D+100  
 
HSCT 
After HSCT, but not later than D+100  
 
HSCT Infection 
Latest at the end of reporting period (on the follow-up date)  
 
GvHD 
Latest at the end of reporting period (on the follow-up date)  
 
Relapse / progression after HSCT 
After occurrence or knowledge of the event  
 
Secondary malignancy 
After occurrence or knowledge of the event  
 
Deceased 
After occurrence or knowledge of the event  
 
Annual status after HSCT (HSCT-Follow Up >1 Year, >2 years, >3 years, >4 years, > 
5 years)  
At time point of annual check 
 
Serious adverse event (SAE) first reporting  
Within 24 hours of occurrence or knowledge of the SAE 
 
Serious adverse event (SAE) follow-up 
By changes of reported status   
 
SAE eCRFs must be reviewed and signed by the principal or co-investigator. 
 

16. ETHICS AND REGULATORY APPROVALS 

16.1 Good Clinical Practice (GCP) 
The study will be conducted in accordance with the International Conference on Harmonisation 
for Good Clinical Practice (ICH-GCP) and the appropriate regulatory requirements. Essential 
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clinical documents will be collected and maintained by the ALL SCT ped Forum study centre (on 
behalf of the sponsor) to demonstrate the validity of the study and the integrity of the data 
collected.  
The sponsor’s Trial Master File will be maintained at the ALL-SCT ped Forum study centre. Each 
participating site will maintain an investigator site file as per the ALL SCT ped Forum study 
centre Standard Operating Procedures (SOPs). This study file should be established at the 
beginning of the study, maintained for the duration of the study and retained according to the 
appropriate regulations. All trial related documents and files must be kept for a minimum of 15 
years or longer if needed by institution. 

16.2 Ethical and Regulatory Considerations 
The study will be conducted in accordance with the principles of Good Clinical Practice and the 
Declaration of Helsinki (1996, Somerset West, Republic of South Africa)  
The ethics committee(s) and the appropriate regulatory authority(ies) will review all appropriate 
study documentation in order to safeguard the rights, safety and well-beingof the patients. The 
study will only be conducted at sites where ethics and regulatory approval has been obtained. 
The ALL-SCT ped Forum study centre will provide the relevant ethics committee(s) and the 
regulatory authority(ies) with the final version of the protocol, patient information and consent 
forms, any other written information given to patients, safety updates, annual progress reports, 
and any revisions to the study protocol or any other trial documentation. 
 

16.3 Delegation of Responsibilities 
In this multicentre study, the sponsor will delegate the responsibility for compliance with other 
national regulation requirements concerning the parts listed below to the national coordinators.  
 

- to meet the national drug safety requirements 
- notification of substantial amendments 
- notification after end or on an early termination of the clinical trial 
- monitoring 

 

16.4 Patient Information & Consent 
A generic patient information leaflet/consent form (PIL/Consent form) in English was forwarded 
to all National Coordinators.This sample should be amended as required to conform to local 
requirements and will be translated into local language as necessary. Local versions should be 
appropriately version controlled, clearly stating whether it is country or site specific in the footer 
and dated to reflect the protocol with which it is associated. 
The method of obtaining and documenting the informed consent and the contents of the 
consent will comply with ICH-GCP and all applicable regulatory requirement(s): 
 A properly signed and personally dated informed consent form is required for each 

patient before any trial specific procedure. The informed consent of the parents or legal 
representative is required;consent must represent the minor’s presumed will and may be 
revoked at any time, without detriment to the minor; 

 The minor is given information according to its capacity of understanding, from staff 
with experience with minors, regarding the trial, the risks and the benefits 

 Minors who are capable of forming an opinion, assessing and understanding the purpose 
of the study and can assess its consequences need to be informed directly by their 
physicians and will receive an age appropriate information form Their agreement with 
the study needs to be indicated with a signature on the consent form. 
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 After the study has been fully explained to the minor and to their parents/legal 
guardians, ample time must be given to read the consent forms and ask questions.  

 The informed consent process should be recorded in source documents (date of 
information and consent, parties present).  

 The investigator is responsible for checking entries made by the minor and parents/legal 
guardians on the consent form, and to request correction immediately in case of 
missing, illegible or incorrect dates. The person taking the patient consent should sign 
and date both consent forms to confirm he/she provided information to the patient and 
to parents/legal guardian. 

 All entries on the consent forms must be permanent (no pencil).  
 The Informed Consent form will be updated by the Investigator-Sponsor whenever 

important new information becomes available that may be relevant to subject’s consent. 
This may be a result of amendments to the protocol, new information regarding the trial 
medication alternative treatments. Revised versions must be approved by the relevant 
ethics committee(s) and regulatory authority(ies). 

 Patient withdrawal of consent from the study should be explicitly documented in the 
source documents. 

 

16.5 Consent Procedure  
All patients with poor prognosis ALL, eligibility to HSCT, an available donor, signed written 
consent and treatment in a participating centre will be initially evaluated. The patient’s eligibility 
for HSCT will be assessed on the basis of the patient’s underlying disease and disease status. 
Patients considered to be eligible will then undergo an extensive physical examination. If the 
prospective stem cell donor and patient meet the medical requirements as for undergoing stem 
cell donation and transplantation procedure, the procedure will be reviewed with the patient 
and his/her guardians. Potential risks and the alternatives to participation, which include phase 
I studies, other experimental protocols or supportive care only, will be discussed. The patient’s 
guardians must give written consent prior to study participation. The consent must be 
witnessed. In case the patient is capable to understand her/his disease and the treatment 
concept of this study, she/he must be consented appropriately as an individual and give her/his 
consent separately. The risks of the procedures to the patient will again be discussed in detail. 
The plan of the study, including the potential risks and benefits will be presented as objectively 
as possible.  
 

16.6  Patient Confidentiality and Access to Data 
In order to maintain patient privacy, study reports and communications will identify the patient 
by DOB or initials and the assigned patient number depending on the countries data protection 
act. The full patient name must never be used in any correspondence with the Sponsor or on 
the case record forms. 
The investigator will grant monitor(s) and auditor(s), ALL-SCT ped Forum data centre, National 
Coordinators and/or regulatory authority(ies) direct access to the patient’s original medical 
records for verification of data gathered on the data capture records and to audit the data 
collection process. Direct access includes examining, analysing, verifying any records and 
reports that are important to the evaluation of the monitoring. The investigator is obliged to 
inform the patient that his/her trial-related records will be viewed without violating their 
confidentiality and that the collected information will only be made publicly available to the 
extent permitted by the applicable laws and regulations. 
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16.7  Protocol Compliance 
The investigator will conduct the study in compliance with the protocol given 
approval/favourable opinion by the ethics committee(s), the appropriate regulatory 
authority(ies) and, if required, institutional department(s) such as Research & Development 
Department. Changes to the protocol require written approval from the study Steering 
Committee and the ethics committee and regulatory authority prior to implementation, except 
when the amendment is needed to eliminate an immediate hazard(s) to patients. The ethics 
committee(s) may provide, if applicable Regulatory Authority(ies) permit, expedited review and 
approval/favourable opinion for minor change(s) in ongoing studies that have the approval 
/favourable opinion of the ethics committee. The investigator will submit all protocol deviations 
(non-compliance) to the ALL-SCT ped Forum study centre and the regulatory authority(ies) in 
accordance with the governing regulations.  
Any departures from the protocol must be fully documented in the source documents. An 
explanatory note to file, signed by the Principle Investigator, and must be placed in the site file. 
 

16.8 Protocol Amendments 
No amendments to the protocol may be made without the explicit agreement of the Sponsor 
and International Study Chair of this trial. Changes to any of the trial related documentation 
and practices should always be made according to GCP. Prior to implementing the changes, 
significant amendments to the documentation must also be approved by the appropriate ethics 
committee(s) and regulatory authority(ies). 
Examples of amendments requiring such approval are: 

 increase in drug dosage or duration of exposure of subjects 
 significant change in the study design (e.g. addition or deletion of a control group) 
 increase in the number of invasive procedures to which subjects are exposed 
 addition or deletion of a test procedure for safety monitoring 

 

16.9 Monitoring 
The national coordinators are responsible for the organisation of an adequate monitoring 
process in the respective country. An on-site monitoring in all participating centres and 
including all patients is planned. In case of frequent protocol violations, incomplete 
documentation, unanswered queries or other problems, for cause monitoring visits may be 
performed. The main emphasis of on-site monitoring should lie on the check of the informed 
consent forms and of the inclusion and exclusion criteria, as well as on the main efficacy and 
safety endpoints. In addition on-site monitoring visits make sure that the study is performed 
according to ICHGCP, and that the protocol is adhered to. Thus, on-site monitoring plays an 
important role in the support and training of participating trial sites. 
 
A monitoring plan template is provided by the sponsor and has to be adapted by the national 
coordinator according to the requirements of the respective country. In addition, the national 
sponsor will perform the monitoring with his contracted monitor(s). The national coordinator is 
obliged to seek agreement with the sponsor on the proposed monitoring plan. The investigators 
allow the monitor to have access to all of the study materials needed for source data 
verification and proper review of the study process. At all times, the 
sponsor/investigators/monitors will maintain the confidentiality of the study documents. 
Furthermore, problems with inconsistent and incomplete data will be discussed.  
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16.10 Discontinuation of Trial  
 
It is planned that the study will be terminated after completion of the last patient last follow-up, 
i.e. after the last recruited patient has completed a 5 year follow-up. 
 
The trial may be prematurely terminated, if in the opinion of the steering committee and/or the 
Independent Data Monitoring Committee, there is sufficient reasonable cause. Written 
notification documenting the reason for study termination will be provided to the investigator by 
the terminating party.  
 

Circumstances that may warrant termination include, but are not limited to: 

 Determination of unexpected, significant, or unacceptable risk to patients. 

 Failure to recruit patients at an acceptable rate. 

 Insufficient adherence to protocol requirements. 

 

16.11 Storage and archiving of trial material 
 
It is the responsibility of the principal investigator at the study centre to keep all essential 
documents relating to the trial for at least 15 years after the completion of the trial or for as 
long as it is required by the institution after the completion or premature termination of the 
clinical trial. Essential documents are those which enable both the conduct of the trial and the 
quality of the data produced to be evaluated and show whether the institution complied with 
the principles and guidelines of good clinical practice. 
 
The medical files of patients enrolled into the trial must be kept in accordance with national 
legislation and for the maximum period of time permitted by the institution. The sponsor or 
subsequent owner is required to keep all other documentation for 15 years after the trial. The 
archived data can be kept in electronic form, provided that a back-up copy is kept and that a 
paper copy can be provided if necessary. 
 
The protocol, ethical and government approvals, together with all other documents concerning 
the study, including any audit and inspection certificates are all to be kept as part of the trial 
master reference file. All data about SAEs also need to be kept in this trial master file. 
 
All data should be available for inspection by the appropriate authorities on demand. 
 

16.12  Insurance and liabilities 
As the trial sponsor St. Anna Kinderkrebsforschung offers insurance coverage to cover the 
liability of participating investigators.  
The participating patients are insured by the following insurance company: 
For Austria: 
Zürich Versicherungs-Aktiengesellschaft  
Schwarzenbergplatz 15 
A-1010 Wien 
Policy Number 07218230-8 
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For queries or to request a copy of the insurance certificate please contact the national trial 
coordinator. 
 

16.13 Financial Aspect 
This clinical trial is funded by St. Anna Kinderkrebsforschung Vienna, in addition all participating 
countries fund the trial by local financial support. 

16.14 Publication Policy 
Publication work follows the rules of GCP and the current EBMT publication policy.  
Authorship will follow the ICJME guidelines (http://www.icmje.org/ethical_1author.html) and a 
publication plan will be prepared.  
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