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1 Scheme of study 

 

 

Age ≥ 18 and ≤ 70 years

high-risk hematological disease
Eligible for allo MUD-SCT

lacking a matched unrelated donor
availability of  2 (≥ 4/6) matched  UCB units 

Reduced Intensity Conditioning

Cyclophosphamide 60 mg/kg
Fludarabine 4x40 mg/m2

TBI 2 x 2 Gy

 Double UCBT

End of protocol
treatment

Registration

Follow up
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3 Synopsis 

 

Rationale Double UCBT is an important alternative treatment modality 

for patients in need of an allogeneic stem cell 

transplantation but lacking a matched sibling or unrelated 

stem cell donor. Sustained hematopoiesis is usually derived 

from a single donor after double UCBT. However, the 

mechanism of ultimately single donor engraftment is yet 

unknown. Individual graft viability and/or graft-vs-graft 

immune reactions may play a role in graft predominance. 

The aim of this study is to investigate the presence of an 

alloreactive immune response of the engrafting CBU 

directed against the non-engrafting CBU, and treatment 

related mortality after double UCBT.   

Study objectives  To study the presence of an alloreactive immune 

response of CD4+ T-cells of the predominant CBU, 

directed against the non-engrafting CBU as a causative 

mechanism in CBU predominance. 

 To assess TRM after double UCBT 

 To assess engraftment and engraftment kinetics; to 

evaluate immune reconstitution, acute and chronic GVHD, 

chimerism, toxicity, progression-free survival and overall 

survival after double unit UCBT. 

 

Study design Prospective, multicenter phase II trial 

Patient population Patients aged 18 -70 years inclusive, with high-risk 

hematological disease, eligible for allo MUD-SCT,  

lacking a matched unrelated donor and with  

availability of  2 (≥ 4/6) matched  UCB units 

 

Intervention Patients are treated with a reduced-intensity conditioning 

regimen, irrespective of patient age, followed by double 

UCBT.  Post grafting immunosuppression is performed by 

mycophenolate mofetil (30 days) and cyclosporine A (90 

days, taper thereafter) 



 

HOVON 115 DOUBLE UCBT  Version 3, 26AUG2013 

 

 

Page 9 of 56 

Duration of treatment Patients will be treated with a conditioning regimen during 7 

days, followed by transplantation. Subsequent 

immunosuppression may take up to 180 days. 

Patients will be followed until 5 years after registration  

Target number of patients 70 eligible patients 

 

Expected duration of accrual 3 years 

Main study endpoints  The proportion of patients with activated class II-specific 

T-cells (aTCs), defined as: the number of patients with 

aTCs, divided by the number of patients with class II 

mismatches for which there are tests available (defined as 

evaluable patients).   

- TRM after double UCBT 

Benefit and nature and 

extent of the burden and 

risks associated with 

participation 

There are no specific benefits for individual patients 

expected. Risks of participation are minimal and are only 

related to extra sampling of BM and PB for the 

predominance studies (see 10.2) 

Planned interim analysis  

and DSMB (if applicable) 

As no risks are associated with participation a DSMB will 

not be installed. 

An interim analysis will take place after 11 evaluable 

patients 
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4 Investigators and study administrative structure 

 

Responsibility Name Affiliation/Address 

Sponsor HOVON VU University Medical Center, 
P.O.Box 7057 
1007 MB Amsterdam 
tel: +31 20 4443797 
 

Representative of 
Sponsor (HOVON)  

P.C. Huijgens, chairman 
P. Sonneveld, treasurer 
 

VU University Medical Center Amsterdam 
Erasmus MC Rotterdam 
 

Principal Investigator J.J. Cornelissen Erasmus MC Rotterdam 

Co-investigator J.A.E. Somers Erasmus MC Rotterdam 
Sanquin Blood Supply, Leiden 
 

HOVON stem cell 
transplantation working 
group chair 
 

J.J. Cornelissen Erasmus MC Rotterdam 

Writing Committee E. Braakman 
J.J. Cornelissen 
JF.H.F Falkenburg 
C. Lamers 
C. Huisman 
J.J.W.M. Janssen  
E. Petersen 
N.P.M. Schaap 
 
H. Schouten  
 
J.A E. Somers 
J. Versluis 
 
K. Sintnicolaas 
 
M. Oudshoorn 

Erasmus MC, Rotterdam 
Erasmus MC, Rotterdam 
Leiden University Medical Center, Leiden 
Erasmus MC, Rotterdam 
Academic Medical Center, Amsterdam 
VU University Medical Center, Amsterdam 
University Medical Center, Utrecht 
Radboud University Nijmegen Medical 
Center, Nijmegen 
Maastricht University Medical Center, 
Maastricht 
Erasmus MC, Rotterdam 
Erasmus MC, Rotterdam 
 
Sanquin Blood Supply, Rotterdam  
Europdonor, Leiden 
 

Statistician B. van der Holt HOVON Data Center, Rotterdam 

Registration  HOVON Data Center Erasmus MC - Daniel den Hoed 
P.O.Box 5201 
3008 AE ROTTERDAM 
The Netherlands 
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Central Laboratory  Erasmus MC, Rotterdam 
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Data management HOVON Data Center 
 

Erasmus MC - Daniel den Hoed, Rotterdam 

Serious Adverse Events 
(SAEs) notification 

HOVON Data Center 
 

Erasmus MC - Daniel den Hoed, Rotterdam 
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5 Introduction and rationale 

5.1 Umbilical cord blood transplantation  

Umbilical cord blood is an important alternative stem cell source for children as well as adult patients 

in need for an allogeneic stem cell transplantation but lacking a matched sibling or unrelated stem cell 

donor.  However, the time to neutrophil recovery is delayed and the incidence of graft failure is higher 

after single umbilical cord blood transplantation (UCBT) as compared to matched unrelated stem cell 

transplantation, especially in adult patients1, 2, which is generally attributed to the low number of 

hematopoietic progenitor cells present in a single umbilical cord blood unit (CBU). Double UCBT has 

been developed to improve engraftment by administering higher numbers of progenitor cells3. It has 

since been shown that double UCBT is an appropriate alternative for patients lacking a single 

adequately dosed CBU. Rates of sustained engraftment of 85-100% are reported after double UCBT, 

both after myeloablative (MA) and after nonmyeloablative (NMA) conditioning regimens3-7. Moreover, 

an enhanced graft versus leukemia effect was reported in patients receiving a double UCBT7. 

 

 The HOVON-106 study was developed to establish the feasibility of double UCBT preceded 

by a 4 Gy TBI containing reduced intensity conditioning (RIC) regimen  in patients with poor-risk 

underlying hematological malignancies. Based on data available by February 16, 2012, among 49 

patients who had received double UCBT, 1 primary graft failure was observed and treatment related 

mortality (TRM) was reported in 7 recipients. The median follow-up was 12 months (range: 2-36 

months). These data indicate that double UCBT following the above mentioned RIC regimen is 

feasible and may provide an important alternative source of hematopoietic stem cells in recipients 

lacking a sibling or well matched unrelated donor (MUD). 

 

5.2 Graft predominance in double UCBT 

Sustained hematopoiesis is usually derived from a single donor and one of the CBUs disappears or 

does not engraft at all after double UCBT. Single donor chimerism is generally documented within 3 

months post transplant in the majority of patients, but may occur already early after transplantation3, 5, 

6, 8 .  Recent studies reported early predominance already at days 7-148, 9.  

The mechanism of predominance of a particular unit, however, has not been unraveled yet. Several 

explanations have been brought forward, including insufficient cell viability and immunological 

rejection. However, there is no consistent correlation between dominance and content of nucleated 

cells (TNC), CD34+ hematopoietic precursor cells or CD3+cells in the graft, the number of 

granulocyte macrophage colony-forming units (CFU-GM), degree of donor-recipient HLA disparity, 

presence of KIR ligand incompatibility, gender match, ABO blood group match, viability nor order or 
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route of infusion.  3, 6, 10, 11. Recently an association of higher CD3+ cell dose with CBU dominance 

was reported12. Moreover, both Scaradavou et al.13 and Avery et al.12 observed that a CD34+ cell 

viability in the graft  exceeding 75%, presumably reflecting overall graft quality, may also be a crucial 

factor for engraftment dominance in double UCBT. Accordingly, also the number of ALDH-bright cells, 

as a reflection of viable progenitor cells, might be predictive for engraftment and recovery14. However, 

these findings do not exclude possible immunological mechanisms in graft dominance.  

Alloreactive graft-versus-graft effects as an important underlying mechanism were strongly suggested 

by Gutman et al15, who identified alloreactive IFNγ-secreting CD8+ T cells (14-28 days after double 

UCBT) from the dominant CBU upon stimulation with the non-sustaining CBU. That response could 

not be evoked prior to transplantation and thereby strongly suggests for an alloreactive graft-versus-

graft rejection initiated in vivo. In addition, a similar time to neutrophil recovery is usually observed in 

patients receiving either an adequately dosed single CBU or a double UCBT consisting of 2 smaller 

CBUs7 . Furthermore, enhanced neutrophil recovery of the engrafting CBU was observed in case of a 

higher TNC dose of the non-dominant CBU12. Such observations also suggest a facilitating role for 

the non-engrafting CBU, possibly via an alloreactive immune response. Moreover, the higher 

incidence of mixed donor-donor (double) chimerism following ATG-containing conditioning regimens16  

also would also be compatible with an immunological mechanism involved in induction of rapid single 

chimerism following double UCBT. The administration of ATG shortly before CBU infusion might 

result in a depletion of T- and NK cells in both grafts, which prevents the development of alloreactive 

graft-versus-graft responses.    

 

 Early chimerism studies, that were performed as a part of the HOVON 106 study, showed that 

early predominance of CD4+ T-cells, expanding and originating from 1 of both CBUs, predicted for 

the ultimate engrafting UCB (Somers et al, submitted). These findings also suggest the presence of 

an alloreactive immune response and implicate a pivotal role for T cells in this early rejection of the 

non-engrafting CBU. 

 

5.3 Rationale of the study 

Currently, double UCBT seems the most promising approach to overcome the limitations of restricted 

number of progenitor cells in adult patients who qualify for alternative donor transplantation and lack a 

properly matched unrelated donor. However, the underlying mechanism responsible for ultimate 

single donor predominance remains unresolved yet. 

 

As a part of the HOVON 106 study protocol correlative biological studies were performed to 

evaluate 3 party chimerism (recipient; CBU1; CBU2) in leukocyte subsets using human leukocyte 

antigen (HLA) specific monoclonal antibodies (Somers et al. submitted). Studies in 23 patients sofar 
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showed rapid development of single CBU chimerism, that coincided with rapid disappearance of 

recipient and secondary CBU hematopoiesis. Single CBU chimerism and engraftment could not be 

predicted for by order of infusion, number of nucleated cells infused, viable cells infused, or CD34+ 

cell number per CBU. However, it was shown that early predominance of CD4+ T-cells, early 

expanding and originating from 1 of both UCB units, predicted for the ultimately engrafting UCB. 

While also NK-cell chimerism predicted engraftment, no correlation was found between NK-cell 

inhibitory receptor (KIR) mismatch and UCB-unit predominance. These findings may suggest that 

CD4+ T-cells, derived from the ultimate engrafting CBU, may have rejected the other UCB by a direct 

alloreactive class II immune response, as no expansion of CD8+ T-cells was observed, which 

preferably target HLA-class I presented antigens.  

CBU-derived T cells are thought to be naive and it has been argued that it is unlikely for T-

cells to play a role in graft predominance because the very early establishment of graft predominance 

does not correspond with the delayed occurrence of antigen-specific T cell responses observed in 

adult cord blood recipients17. This may however not apply for an alloimmune response evoked by 

direct antigen presentation. Beyond 14 weeks of gestational age a fetus can reject allogeneic stem 

cell transplants and successful engraftment has only been reported in immunodeficient fetuses18, 19. 

Moreover, it has been shown that the naive T cells present in the cord blood graft contributed to the 

development of antigen-specific T cell responses in children shortly after UCBT20. Alternatively, 

functional antigen-specific T cells can be maternally induced21. The lower relapse rate in non-inherited 

maternal antigens (NIMA) matched UCBT22 supports this intrauterine establishment of specific 

immunity, although this relates to long-term immunity.  

 Given the circumstantial evidence for the presence of immunocompetent T cells, we 

hypothesize that HLA class II specific CD4+ T cells of the ultimate engrafting CBU elicit a immediate 

and targeted alloreactive immune response towards mismatched HLA class II molecules of the non-

engrafting CBU cells, as described in the matched unrelated transplant setting23,24, resulting in rapid 

rejection of the non-engrafting unit. 

 Validation of that hypothesis would potentially enable transplant centers to adapt their CBU 

search strategy by adopting a more “intelligent” search for specific class II mismatches between 2 

CBU units that would favor 1 of these units to engraft and prevail, while such mismatches would not 

be accompanied by increased graft versus host disease (GVHD), as these class II antigens are very 

restrictively expressed on other tissues than hematopoietic tissue. 

 

The previous HOVON UCBT-trial HOVON-106 was initially initiated in the Erasmus MC only. After 

inclusion of about 20 patients, also other centers could participate. As a consequence, the vast 

majority of the 60 included patients were entered in Rotterdam. The HOVON-106 showed that primary 

graft failure was observed in only one patient. In the current HOVON-115 trial, we now also want to 

obtain an estimate of TRM in a multicenter setting. 
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6 Study objectives 

 To study the presence of an alloreactive immune response of CD4+ T-cells of the 

predominant CBU, directed against the non-engrafting CBU as a causative mechanism in 

CBU predominance. 

 To assess TRM after double UCBT 

 To assess engraftment and engraftment kinetics; to evaluate immune reconstitution, acute 

and chronic GVHD, chimerism, toxicity, progression-free survival and overall survival after 

double unit UCBT.  

 

7 Study design 

This is a prospective phase II study. Patients lacking a matched unrelated donor and patients for 

whom a matched unrelated donor cannot be identified within 2 months and for whom an allogeneic 

transplant is urgently needed, are eligible for double UCBT if two suitable UCB units are available. 

Transplantation will be preceded by a reduced-intensity conditioning regimen, irrespective of patient 

age. Post grafting immunosuppression is performed by mycophenolate mofetil (30 days) and 

cyclosporine A (90 days, taper thereafter). 

Details of all treatments (dose and schedule) are given in paragraph 9. 

 

8 Study population 

8.1 Eligibility for registration 

All patients must be registered before start of treatment and must meet all of the following eligibility 

criteria. 

 

8.1.1 Inclusion criteria 

 Age 18-70 years inclusive 

 Diagnosis of poor-risk hematological malignancy or (V)SAA relapsing after or failing 

immunosuppressive therapy and meeting the criteria for a MUD allo SCT  

 Lacking a sufficiently matched volunteer unrelated donor or lacking such a donor within the 

required time period of ≤ 2 months in case of urgently needed alloSCT  

 Availability of 2 (≥4/6) matched UCB grafts with a total nuclear cell count > 4 x 107/kg (see 

paragraph 8.2).  
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 WHO performance status 0-2 

 Written informed consent 

 

8.1.2 Exclusion criteria 

 Bilirubin and/or transaminases  > 2.5 x normal value  

 Creatinine clearance < 40 ml/min 

 Cardiac dysfunction as defined by: 

 Reduced left ventricular function with an ejection fraction < 45% as measured by MUGA 

scan or echocardiogram (another method for measuring cardiac function is acceptable) 

 Unstable angina 

 Unstable cardiac arrhythmias 

 Pulmonary function test with VC, FEV1 and/ or DCO < 50% 

 Active, uncontrolled infection 

 History of high dose (≥ 8 Gy) total body irradiation 

 Pregnant or lactating females 

 HIV positivity 

 

8.2 Cord blood selection 

CBUs will be selected according to the following criteria: 

1. The total amount of total nucleated cells present in both CBUs together must be > 4.0 x 

107/kg recipient body weight. 

2. The minimum amount of total nucleated cells present in each CBU must be > 1.5 x 107/kg 

recipient body weight. 

Preferably, the minimum number of TNC in the CBU is higher as more HLA-mismatches are 

present as follows: 

a if 0/6 mismatches, then TNC >1.5 x 107/kg 

b if 1/6 mismatches, then TNC >2.0 x 107/kg 

c if 2/6 mismatches, then TNC >3.0 x 107/kg. 

3. HLA-matching is performed for HLA-A and HLA-B at the serological split resolution level and 

for HLA-DRB1 at the 4-digit resolution level. The minimal match grade required is a 4/6 

match both between recipient and CBUs and between CBUs. 

4. Absence of HLA-antibodies in the recipient directed against HLA class I and class II 

mismatches on the cord blood cells is required. 

5. Preferably, RBC- and plasma reduced CBUs are selected. 

6. Preferably, ABO-compatible or minor ABO-mismatched CBUs are selected. 
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7. Preferably, CBUs are selected from NETCORD/FACT accredited UCB banks 

Note: If recipient anti-A/anti-B titer >512, (NaCl gel card (Diamed, Switzerland)); incubation either at 

room temperature (IgM) or after treatment with 0.01M DTT at 37° C (IgG), major incompatible non-

RBC reduced / non-plasma reduced CBUs are not administered. 

 

 

 

9 Treatment  

9.1 Conditioning regimen and GVHD prophylaxis 

9.1.1 Conditioning regimen 

A reduced-intensity conditioning regimen is used.  

Agent Dose/day Route of administration Days 
Cyclophosphamide 60 mg/kg i.v. -7 
Fludarabine 40 mg/m2   i.v. -6, -5, -4, -3 
TBI 2 Gy  -2, -1 
 

 

9.1.2 GVHD prophylaxis 

Cyclosporin A 

Cyclosporin A (CsA) is given at 1.5 mg/kg iv.  b.i.d., first dose at day -5. Adjust CsA to through levels 

between 250-350 μg/ml until day +90. Gradual taper after day +90 until day +180.  When dose 

adjustments are necessary it should be aimed at maintaining the blood levels in the upper part of the 

therapeutic range. Drugs that may affect CsA levels include: steroids, fluconazole, ketoconazole, 

cimetidine (may increase CsA levels). 

 

Mycophenolate Mofetil 

Mycophenolate Mofetil (MMF) is given at 10 mg/kg p.o./ i.v. 3 dd, first dose at day 0.  Stop at day +30.  

 

CsA doses will be given with a 12 hours time interval 

MMF doses will be given with a 8 hours time interval. 

Since significant nausea may accompany the conditioning regimen and this immunosuppression, 

regularly scheduled antiemetic therapy is recommended for all patients for at least a week after the 

transplant. 
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9.1.3 Conditioning regimen and immunosuppression schedule 

Day - 7 - 6 - 5 - 4 - 3 - 2 - 1 0 + 1 

          

Cyclophosphamide X         

Fludarabine  X X X X     

TBI      X X   

UCBT        X X 

Cyclosporine A   X X X X X X X → 

MMF        X X → 

(val)aciclovir        X X → 

benzylpenicilline        X X → 

 

 

9.1.4 Special management orders during hospitalisation 

Infections should be controlled before start of the conditioning regimen. Selective decontamination 

(SD) consisting of anti-bacterial agents (for example ciprofloxacin, 500 mg b.i.d. p.o. or 400 mg b.i.d. 

i.v.) and antimycotic agents (for example fluconazole 400 mg p.o./ i.v.) are given. Surveilance cultures 

of oral cavity and rectum are monitored twice a week.  

Streptococcal prophylaxis (for example benzylpenicillin 1 g i.v. 6 dd) is given commencing day 0 to at 

least day +15. Antiviral prophylaxis is given commencing day 0 to at least day 360.  

After SCT, CMV-PCR, EVB-PCR and HHV6-PCR are monitored at least once a week.  Patients are 

hospitalized until neutrophil counts are at least > 0.2 x 109/l on two days in a row. Prophylaxis for 

Pneumocystis Jirovecii (co-trimoxazole 480 mg) is started after hematological reconstitution and will 

be given for at least 360 days. Patients who do not engraft can discontinue infection prophylaxis at 3 

months post-transplant. After this time period the immune suppressive effect of the conditioning 

regimen has resolved. 

 

9.2 Cord blood processing and infusion 

Depending on the existence of major ABO-incompatibility between CBU and recipient and the number 

of prefreeze RBC CBUs will undergo a careful washing procedure after thawing or will be infused 

immediately after a direct-thaw procedure.  

Major ABO-incompatible CBUs will undergo a post-thaw washing procedure if the total prefreeze RBC 

count exceeds 150 x 109 . Minor ABO-incompatible or ABO-compatible CBUs will undergo a post-
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thaw washing procedure if the total prefreeze RBC count exceeds 300 x 109. In all other cases CBUs 

will be infused immediately after a direct-thaw procedure.  

 

Grafts will be infused on two consecutive days (day 0 and day +1). An ABO compatible graft will be 

given first (if available). 

At the end of each day screening for hemolysis (haptoglobin, bilirubin, LDH, creatinin, CBC, DAT and 

plasma-Hb) will be performed. 

 

9.3 Treatment of GVHD 

9.3.1 Treatment of acute GVHD 

 Optimise CsA levels, if necessary give CsA intravenously. 

 Prednisone (1 mg/kg b.i.d.)  in case of severe and progressive GVHD gr 2-4.  Prednisone 

should be given at 2 mg/kg for 10 days and, in case of response, tapered by 50% dose 

reduction every 5 days thereafter. 

If GVHD is not improving after 5 days treatment with prednisone, immune suppressive therapy will be 

intensified according to local protocols. 

 

9.3.2 Treatment of chronic GVHD 

Limited: Cyclosporine A + prednisone 20 mg b.i.d. 

If localized to skin only: corticosteroid ointment.  

 

Extensive: Cyclosporine A, prednisone, if necessary: resume MMF 

 

CsA and prednisone therapy has to be supported by antibiotic prophylaxis with co-trimoxazole and 

antiviral prophylaxis with valacyclovir.   
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9.4 Co-intervention 

9.4.1 Treatment of viral reactivation 

Treatment of CMV reactivation/CMV disease 

CMV-reactivation: 

Start with pre-emptive therapy if PCR-CMV ≥ 500 copies/ ml (preferably, or according to local 

protocol). 

Treatment: valganciclovir 450 mg dd, first day 900 mg 

 

CMV-disease: 

Ganciclovir  5 mg/kg b.i.d., followed by valganciclovir 900 mg b.i.d. 

CMV-immunoglobulin 50 U/kg day 1, 4 and 8 

 

Treatment of EBV-reactivation/ EBV-LPD 

EBV-reactivation: 

Start with pre-emptive therapy if PCR-EBV ≥ 1000 copies/ ml (preferably, or according to local 

protocol). 

Treatment: rituximab 375 mg/m2  i.v. 

EBV-LPD: 

Rituximab 375 mg/m2 i.v. 

Discontinuation of all immune suppressive therapy 

 

Treatment of HHV6-reactivation 

Start with i.v. antiviral therapy if positive HHV6-PCR in combination with clinical symptoms, suspect 

for HHV6-disease 

 

9.4.2 Infection prophylaxis 

Patients will receive prophylaxis for Pneumocystis Jirovecii, toxoplasmosis and HSV as per local 

practice. Prophylaxis will be discontinued 1 year post-transplant, unless the patient is receiving 

treatment for chronic GVHD (prophylaxis should be extended). HSV prophylaxis should be started at 

day 0. Standard Pneumocystis Jirovecii and toxoplasmosis prophylaxis should be started at the time 

of hematological reconstitution after transplantation. 

Standard CMV monitoring should commence at the time of transplant and should continue until at 

least day +360. CMV-prophylaxis should be given concomitantly with corticosteroid treatment 

(prednisone ≥ 40 mg/day or equivalent). Standard EBV monitoring should commence at the time of 
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transplant and should continue until at least day +360. Standard HHV6 monitoring should commence 

at the time of transplant and should continue until day +180 

The following vaccination scheme is recommended , to start with when immune suppressive therapy 

has been stopped (or according to local protocol):  

 

Months after UCBT 6 12 13 14 18 24 Annually 5-

yearly

10 

yearly

Prevenar  X X X      

Pneumovax     X   X  

DaKTP-Hib 

(Pediacel) 

 X X X      

Infanrix-IPV         X 

NeisVac  X        

Influvac X*     X X   

  

* 6-12 months after UCBT, depending on season; independent of concomitant use of immune 

suppressive therapy 

 

 

9.5 Investigational Medicinal Product UMBILICAL CORD BLOOD UNIT (CBU) 

Information on the selection, shipment, processing and infusion of CBU can be found in the ‘Product 

information CBU’ available for this trial. 

 

9.5.1 Summary of known and potential risks 

Umbilical cord blood transplant 

Side effects include low blood count, infections, bleeding and failure of the donor stem cells to grow. 

Supportive care with red cell and platelet transfusions and antibiotic therapy will be necessary. Graft-

versus-host disease (inflammation of skin, liver, gastrointestinal system and/or other tissues) may 

also occur and require treatment with immune suppressing drugs. In addition, organ damage may 

occur as a result of radiation or the treatment with immune suppressing drugs. There is a risk that the 

patient will reject the UCB grafts and that donor cells will not be detected after transplant. Transplant-

infusion related problems could occur including intravascular hemolysis and symptoms of DMSO-

toxicity such as nausea and flushing, hypotension, cardiac arrhythmia and respiratory arrest.  
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10 Study procedures 

10.1 Time of clinical evaluations 

 At entry: within 30 days before start of treatment  

 After 1, 2, 3, 6, 12 and 24 months after transplantation and yearly therafter 

 

All patients will be followed until 5 years after registration. 

 

10.2 Required investigations  

10.2.1 Pre-transplant evaluation 

 

 At entry 

Medical history X 

Physical examination X 

Hematology X 

Blood chemistry X 

Coagulation tests X 

Additional blood analysis X 

Chest X-ray X 

ECG X 

Cardiac ejection fraction X 

Pulmonary function test X 

CT scan on indication X 

Assessment of chimerism  X 

Bone marrow examination X 

Evaluation of disease status X 

Sampling for predominance studies X 

 

Pretransplant investigations should include the following: 

 

Medical history 

A complete history with full details of  

- Prior treatment and response 

- Infections 

 

Physical examination 

Standard physical examination including body weight and height with special attention for: 
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- Determination of WHO-performance status 

- Findings related to underlying malignancy and prior treatment 

- Infections 

  

Hematology 

- Hemoglobin 

- Leukocyte count, differential count 

- Platelets 

- MCV 

- Total counts of B-, T-, CD4, CD8 and NK cells. 

 

Chemistry 

- Sodium 

- Potassium 

- BUN 

- Creatinin 

- Liver enzymes 

- Total bilirubin 

- Albumin 

- LDH 

- Calcium 

- Glucose 

 

Coagulation tests 

- PT 

- APTT 

 

 

Additional blood analysis 

- ABO-D and complete blood groups 

- Anti-A, anti-B titer (see 8.1.3) 

- Anti-HLA-antibodies (class I and class II) 

- DAT 

- IgG, IgA, IgM 

- Total counts of B-, T-, CD4, CD8 and NK cells 

- 4-digit HLA-typing for HLA-A, -B, -C, DRB1, DQB1, DPB1 

- serostatus of CMV, EBV, HIV, HTLV I/II, HBV, HCV 
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- Toxoplasma, lues  

 

Pulmonary function test including VC, FEV1, TLC and diffusion capacity 

 

Assessment of chimerism : pretransplant samples to be sent for evaluation of posttransplant 

chimerism 

 

Bone marrow examination 

- Morphology 

- If present: markers of MRD: immunophenotyping, cytogenetics, molecular analysis 

- On indication: bone marrow biopsy 

 

Evaluation of disease status 

Complete evaluation of disease status including physical examination, blood counts and radiology, 

depending on underlying disease. 

 

Sampling for predominance studies (see labmanual) 

- 6 + 5 ml peripheral blood 
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10.2.2 Day 0 and Post transplant evaluation 

Day 0 Months after UCBT   

 

Day +1 
1 2 3 6 12 24  

 Standard patient care         

1. WHO performance1   X X X X X X 

2. Physical examination2 X→  X X X X X X 

3. Hematology3   X X X X X X 

4. Chemistry4 X→  X X X X X X 

5. ABO/haptoglobin5   X X X X X X 

6 Screening for hemolysis6 X X       

7 PCR EBV/CMV/HHV67 X→  X X X X X  

8 IgG, IgA, IgM     X    

9 Chimerism 

  PB / CD3/ BM9 

   

X 

 

X 

 

X 

 

X 

 

X 

 

X→ 

10 BM morphology10   X X X X X X 

11 BM MRD11   X X X X X X 

12 Number of B, T, CD4, CD8 and 

NK cells12 

X  X X X X X X 

13 Disease evaluation13     X X X X 

 Research items         

14 Predominance studies14 

- CBU sampling 

- PB sampling 

- BM sampling 

 

X 

 

 

 

 

X 

X 

 

 

X 

 

 

X 

 

 

X 

 

 

X 

 

 

15 HLA class I and II antibodies15 X    X    

16 TRECs16      X X  

 

  

1 According to WHO classification, appendix A. 

2 During hospitalisation: daily interim history and physical examination 

 Careful examination including weight, signs of toxicity, infection, GVHD and VOD. 

3 Hematology: complete blood cell counts (CBC) daily from day 0 until ANC>0.5 x 109/l for 2 

 days after nadir reached. Thereafter at each outpatient clinic visit. 

4 During hospitalisation at least twice weekly: :BUN, creatinin, sodium, potassium, calcium, 

 glucose, ASAT, ALAT, alkaline phosphatase, γ-GT, bilirubin and LDH 

 At each outpatient visit: : electrolytes, albumin, glucose, creatinine, BUN, bilirubin, 

 ALAT/ASAT, alkaline phosphatase  

5 In case of ABO-incompatibility: ABO-blood group, haptoglobin monthly. 

6 At the end of each infusion day (day 0 and day +1): haptoglobin, bilirubin, LDH, creatinin, 

 CBC, DAT and plasma-Hb 

7 During hospitalisation at least once a week, thereafter every outpatient clinic visit for at least 

 6 months (HHV6) or one year (CMV, EBV). 
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9 Chimerism will be evaluated on days +30, +60, +90, +180, +360 and then yearly until 5 years  

 post-transplant. Chimerism studies will be done in peripheral blood, in peripheral blood  

 T-cells and in bone marrow aspirate for mononuclear cells. Chimerism analysis is performed  

 by DNA (VNTR/STR) on: 

 - Heparinized unseparated peripheral blood 

 - CD3 cells  

 - heparinized bone marrow 

10 Bone marrow aspirate for morphology monthly. 

11 Bone marrow aspiration for MRD if marker for minimal residual disease is present.    

12 Total counts of B-, T-, CD4, CD8 and NK cells. (note: At day 0 sampling  must be before  

 infusion of CBU). 

13 Complete disease response evaluation including physical examination, blood counts and 

 radiology, depending on underlying disease. 

14 For predominance studies (see labmanual) 

 - CBU sampling day 0 and day +1:  

 -  weekly, during the 1st month: 6 ml PB to start at day +11 

  -  at 1, 2, 3, 6 and 12 months:  30, 26, 26, 20 and 20 ml PB, respectively 

 -  at 1 month: 3 ml BM 

15 Before infusion of CBUs.Antibodies directed to HLA-A, -B, -C, -DRB1, DQB1 and DPB1   

antigens 

16 TRECs: 10 ml PB. (see labmanual) 

 

10.3 Evaluation of CBUs 

Data of CBUs will be collected pre-selection and after thawing. 

Additional information will be collected by a qualification cord blood form. Remaining DNA and CBU 

reference samples will be preserved and stored for additional HLA-typing. 

  Pre-selection 

(by the cord blood 

bank) 

After thawing  

(by transplant center) 

1. HLA-typing A, B, DRB1 A, B, C, DQB1, DPB1 

(4-digit) 

2. TNC, viability X X 

3. Total RBC count X X 

4. RBC / plasma depletion. X  

5. CBU volume X  

6. Total CD34+ cell number 

(HPC) 

X X, viability 
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7. Total CD3+ cell number (T-

cells) 

 X, viability 

8. Total CD19+ cell number (B-

cells) 

 X, viability 

9. Total CD3- CD16/56+ cell 

number (NK cells) 

 X, viability 

10. Total CD4 cell number  X, viability 

11. Total CD8 cell number  X, viability 

12. CFU-GM  X 

13 BFUe  X 

14. CMV serostatus X  

15 HIV serostatus X  

16. Chimerism  X 

17. Bacterial cultures X X 

18. ABO-Rh-D blood group X  

19. Sex donor X  

20. Year of collection X  

21 Number of bags 

Volume of bags 

X 

X 

 

22. Sampling for predominance 

studies 

 X  

 

1 Pre-selection confirmation of HLA-typing (at least A, B serological split-level and DRB1 at 4-

digit level)  will be performed by the providing cord blood bank or an EFI accredited HLA 

laboratory. Also  4-digit typing for HLA -A, -B, -C, -DQB1 and DPB1 will be requested from the 

providing cord blood bank or is performed via the Transplant Center within 1 month post 

transplant. 

2 The prefreeze TNC as measured by the cord blood bank will be used for selection of CBUs. 

TNC will also be determined after thawing. 

3 The prefreeze RBC as measured by the cord blood bank will be used for selection of CBUs. 

RBC will be measured after thawing as well. 

4 Information about RBC-or plasma depletion is necessary for CBU selection and has to be 

provided by the cord blood bank.  

5 The volume of CBUs will be provided by the cord blood bank. 

6 The total amount of CD34-positive cells will be provided by the cord blood bank 

 The total amount of viable CD34-positive cells will be determined after thawing by the 

transplant center.  

14 Maternal CMV-serostatus is provided by the cord blood bank. 

15 Maternal HIV-serostatus is provided by the cord blood bank. 

16 Evaluation of markers for chimerism of each CBU will be performed after thawing. 
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21 Information about the number of bags and volume per CBU is necessary for CBU selection 

and has to be  provided by the cord blood bank. 

22 See labmanual 

 

 

11 Withdrawal of patients or premature termination of the study 

11.1 Specific criteria for withdrawal of individual patients 

Patients can leave the study at any time for any reason if they wish to do so without any 

consequences. The investigator can decide to withdraw a patient from the study for urgent medical 

reasons. Specific criteria for withdrawal are: 

 Death 

 No compliance of the patient  

 Refusal to continue protocol treatment 

 Progression/relapse  

 Major protocol violation 

 

11.2 Follow up of patients withdrawn from treatment 

Patients who are withdrawn from treatment for other reasons than death will be followed as described 

in 10.2 for follow up. 

For patients who are withdrawn from treatment because in hindsight they did not fulfil the eligibility 

criteria (see 8.1) at time of enrolment, data will be collected until 30 days after the last protocol 

treatment given. SAE information will be collected as described in 12.3 

No further information will be collected for patients who have withdrawn their consent. If a patient 

withdraws consent please consult HOVON Data Center. 

Patients who are withdrawn from protocol treatment will receive medical care according to local 

practice  

 

11.3 Premature termination of the study 

The sponsor may decide to terminate the study prematurely based on the following criteria: 

 There is evidence of an unacceptable risk for study patients (i.e. safety issue); 

 There is reason to conclude that it will not be possible to collect the data necessary to reach 

the study objectives and it is therefore not ethical to continue enrolment of more patients; for 

example insufficient enrolment that cannot be improved. 
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The sponsor will promptly notify all concerned investigators, the Ethics Committee(s) and the 

regulatory authorities of the decision to terminate the study. The sponsor will provide information 

regarding the time lines of study termination and instructions regarding treatment and data collection 

of enrolled patients. 

12 Safety 

12.1 Definitions 

Adverse event (AE) 

An adverse event (AE) is any untoward medical occurrence in a patient or clinical study subject during 

protocol treatment. An AE does not necessarily have a causal relationship with the treatment.  

An AE can therefore be any unfavorable and unintended sign (including an abnormal laboratory 

finding), symptom, or disease temporally associated with the use of a medicinal (investigational) 

product, whether or not related to the medicinal (investigational) product. 

 

Serious adverse event (SAE) 

A serious adverse event is defined as any untoward medical occurrence that at any dose results in: 

 Death 

 A life-threatening event (i.e. the patient was at immediate risk of death at the time the reaction 

was observed) 

 Hospitalization or prolongation of hospitalization 

 Significant / persistent disability 

 A congenital anomaly / birth defect 

 Any other medically important condition (i.e. important adverse reactions that are not 

immediately life threatening or do not result in death or hospitalization but may jeopardize the 

patient or may require intervention to prevent one of the other outcomes listed above, 

including suspected transmission of infectious agents by a medicinal product). 

 

Note that ANY death, whether due to side effects of the treatment or due to progressive disease or 

due to other causes is considered as a serious adverse event. 

 

Suspected unexpected serious adverse reaction (SUSAR) 

All suspected Adverse Reactions which occur in the trial and that are both unexpected and serious. 

Suspected adverse reactions (AR) are those AEs of which a reasonable causal relationship to any 

dose administered of the investigational medicinal product and the event is suspected. Unexpected 

adverse reactions are adverse reactions, of which the nature, or severity, is not consistent with the 
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applicable product information (e.g. Investigator’s Brochure for an unapproved IMP or Summary of 

Product Characteristics (SPC) for an authorised medicinal product).  

 

12.2 Adverse event 

12.2.1 Reporting of adverse events 

Adverse events will be reported from the first study-related procedure until 30 days following the last 

dose of any drug from the protocol treatment schedule or until the start of subsequent systemic 

therapy for the disease under study, if earlier. 

Adverse events occurring after 30 days should also be reported if considered at least possibly related 

to the investigational medicinal product by the investigator. 

Adverse Events have to be reported on the Adverse Events CRF. Adverse Events will be scored 

according to the NCI Common Terminology Criteria for Adverse Events, version 4.0 (see appendix B). 

Pre-existing conditions will be collected on the baseline concomitant diseases CRF, i.e. active 

(symptomatic) diseases of CTCAE grade > 2 diseases under treatment, chronic diseases and long 

term effects of past events as present at the time of baseline assessment. 

 

All Adverse Events have to be reported, with the exception of: 

 A pre-existing condition that does not increase in severity; the pre-existing condition should 

be reported on the baseline concomitant diseases CRF 

 AE’s of CTCAE grade 1 and 2 

 Hematological toxicities, alopecia, nausea and vomiting 

 Abnormal laboratory values that have been recorded as being not clinically significant by the 

investigator in the source documents 

 Progression of the disease under study; complaints and complications as a result of disease 

progression remain reportable Adverse Events 

 

12.2.2 Follow up of adverse events 

All adverse events will be followed clinically until they have been resolved, or until a stable situation 

has been reached. Depending on the event, follow up may require additional tests or medical 

procedures as indicated, and/or referral to the general physician or a medical specialist. 
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12.3 Serious Adverse Events 

12.3.1 Reporting of serious adverse events 

Serious Adverse Events (SAEs) will be reported from the first study-related procedure until 30 days 

following the last dose of any drug from the protocol treatment schedule or until the start of 

subsequent systemic therapy for the disease under study, if earlier. 

Serious Adverse events occurring after 30 days should also be reported if considered at least possibly 

related to the investigational medicinal product by the investigator. 

 

SAEs must be reported to the HOVON Data Center by fax within 24 hours after the event was 

known to the investigator, using the SAE report form provided. This initial report should contain a 

minimum amount of information regarding the event, associated treatment and patient identification, 

as described in the detail in the instructions for the SAE report form. Complete detailed information 

should be provided in a follow-up report within a further 2 business days, if necessary.  

The following events are not considered to be a Serious Adverse Event: 

 Hospitalization for protocol therapy administration. Hospitalization or prolonged 

hospitalization for a complication of therapy administration will be reported as a Serious 

Adverse Event. 

 Hospitalization for diagnostic investigations (e.g., scans, endoscopy, sampling for laboratory 

tests, bone marrow sampling) that are not related to an adverse event. Hospitalization or 

prolonged hospitalization for a complication of such procedures remains a reportable serious 

adverse event. 

 Prolonged hospitalization for technical, practical, or social reasons, in absence of an adverse 

event. 

 Hospitalization for a procedure that was planned prior to study participation (i.e. prior to 

registration or randomization). This should be recorded in the source documents. Prolonged 

hospitalization for a complication of such procedures remains a reportable serious adverse 

event. 

 

12.3.2 Causality assessment of Serious Adverse Events 

The investigator will decide whether the serious adverse event is related to trial medication, i.e. any of 

the products from the protocol treatment schedule. The decision will be recorded on the serious 

adverse event report. The assessment of causality is made by the investigator using the following: 
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RELATIONSHIP DESCRIPTION 

UNRELATED There is no evidence of any causal relationship 

UNLIKELY There is little evidence to suggest there is a causal relationship (e.g. the event 

did not occur within a reasonable time after administration of the trial 

medication). There is another reasonable explanation for the event (e.g. the 

patient’s clinical condition, other concomitant treatments). 

POSSIBLE There is some evidence to suggest a causal relationship (e.g. because the 

event occurs within a reasonable time after administration of the trial 

medication). However, the influence of other factors may have contributed to the 

event (e.g. the patient’s clinical condition, other concomitant treatments). 

PROBABLE There is evidence to suggest a causal relationship and the influence of other 

factors is unlikely.  

DEFINITELY There is clear evidence to suggest a causal relationship and other possible 

contributing factors can be ruled out. 

NOT 

ASSESSABLE 

There is insufficient or incomplete evidence to make a clinical judgment of the 

causal relationship. 

 

12.3.3 Follow up of Serious Adverse Events 

All serious adverse events will be followed clinically until they are resolved or until a stable situation 

has been reached. Depending on the event, follow up may require additional tests or medical 

procedures as indicated, and/or referral to the general physician or a medical specialist. 

Follow up information on SAEs should be reported monthly until recovery or until a stable situation 

has been reached. The final outcome of the SAE should be reported on a final SAE report. 

 

12.3.4 Processing of serious adverse event reports 

The HOVON Data Center will forward all SAE reports within 24 hours of receipt to the Principal 

Investigator. 

The HDC safety desk will evaluate if the SAE qualifies as a suspected unexpected serious adverse 

reaction (SUSAR) 

The IB (Product information CBU) will be used as a reference document for expectedness 

assessment. 

The HOVON Data Center will ensure that a six-monthly line listing of all reported SAEs is provided to 

the Ethics Committee(s) if this is required by national laws or regulations or by the procedures of the 

Ethics Committee. 
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12.4 Reporting Suspected Unexpected Serious Adverse Reactions 

The HDC Safety Desk, on behalf of the sponsor, will ensure the reporting of any SUSARs to the 

Ethics Committees (EC), the Competent Authorities (CA), and the investigators in compliance with 

applicable laws and regulations. 

Expedited reporting of SUSARs will occur no later than 15 days after the HOVON Data Center had 

first knowledge of the serious adverse event. For fatal or life-threatening cases this will be no later 

than 7 days for a preliminary report, with another 8 days for a complete report. 

The manner of SUSAR reporting will be in compliance with the procedures of the Ethics Committees 

and Health Authorities involved. 

 

12.5 Pregnancies 

Pregnancies of a female subject or the female partner of a male subject, occurring while the subject is 

on protocol treatment or within 30 days following the last dose of any drug from the protocol treatment 

schedule, should be reported to the sponsor. Pregnancies must be reported to the HOVON Data 

Center by fax within 24 hours after the event was known to the investigator, using the pregnancy 

report form provided. 

 

The investigator will follow the female subject until completion of the pregnancy, and must notify the 

sponsor of the outcome of the pregnancy within 5 days or as specified below. The investigator will 

provide this information as a follow-up to the initial pregnancy report. If the outcome of the pregnancy 

meets the criteria for classification as a SAE (i.e., spontaneous or therapeutic abortion, stillbirth, 

neonatal death, or congenital anomaly - including that in an aborted fetus), the investigator should 

follow the procedures for reporting SAEs. In the case of a live “normal” birth, the sponsor should be 

informed as soon as the information is available. All neonatal deaths that occur within 30 days of birth 

should be reported, without regard to causality, as SAEs. In addition, any infant death after 30 days 

that the investigator suspects is related to the in utero exposure to the investigational medicinal 

product(s) should also be reported. 

The investigator is encouraged to provide outcome information of the pregnancy of the female partner 

of a male subject, if this information is available to the investigator and the female partner gives her 

permission. 

 

12.6 Reporting of safety issues 

The sponsor will promptly notify all concerned investigators, the Ethics Committee(s) and the 

regulatory authorities of findings that could affect adversely the safety of patients, impact the conduct 

of the trial, increase the risk of participation or otherwise alter the EC's approval to continue the trial. 
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In the occurrence of such an event the sponsor and the investigators will take appropriate urgent 

safety measures to protect the patients against any immediate hazard. The accredited Ethics 

Committee will suspend the study pending further review, except insofar as suspension would 

jeopardize the patient’s health. The local investigator will inform the patients. 

 

12.7 Annual safety report 

The sponsor will submit, once a year throughout the clinical trial, a safety report to the Ethics 

Committees and Competent Authorities of the concerned Member States. The content of the annual 

safety report will be according to the EU guidance document ‘Detailed guidance on the collection, 

verification and presentation of adverse reaction reports arising from clinical trials on medicinal 

products for human use’. 

 

13 Endpoints 

13.1 Primary endpoints 

 The proportion of patients with activated class II-specific T-cells (aTCs), defined as: the 

number of patients with aTCs, divided by the number of patients with class II mismatches for 

which there are tests available (defined as evaluable patients). 

 Treatment related mortality (TRM: defined as non-relapse mortality) after double UCBT   

 

13.2 Secondary endpoints 

 Cumulative incidence of engraftment 

 Cumulative incidence of graft failure 

 Time to neutrophil recovery 

 Time to lymphocyte recovery 

 Time to platelet recovery 

 Time to red blood cell transfusion independence 

 Count of total CD3+, CD4+,CD8+ and CD19+ cells and CD3-CD16/56+ cells  at 1,2, 3, 6, 12 

and 24 months after UCBT 

 Incidence and grade of acute GVHD 

 Incidence of chronic GVHD 

 Incidence of infections 
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 Progression free survival (PFS, i.e. time from transplantation until progression/relapse or 

death from any cause, whichever comes first) 

 Overall survival (OS) calculated from transplantation. Patients still alive or lost to follow up 

are censored at the date they were last known to be alive 

 

14 Statistical considerations 

The aim of this trial is to evaluate whether activated class II-specific T-cells (ATCs) can be identified 

within 3 months after transplantation in a sufficient proportion of evaluable patients. 

Moreover, we also want to obtain an estimate of TRM after double UCBT in all transplanted patients. 

   

Assumptions: 

- HLA class II mismatches (at either DRB1, DQB1, or DPB1) will be present in 80% of UCB-

pairs, because current criteria only require typing for DRB1. 

- approximately 75% of single class II antigens are currently available as transfected antigens 

in non-hematopoietic cell lines (Lab Prof dr. F. Falkenburg), enabling to evaluate a specific 

CD4+ T-cell response towards those antigens. 

- sufficient numbers of CD4+ T-cells can be harvested in at least 75% of recipients within the 

first 3 months after transplantation. 

- consequently, we expect that approximately 40% of the transplanted patients will be 

considered as evaluable patients for the primary endpoint. 

 

14.1 Patient numbers and power considerations 

The primary endpoint is the proportion of evaluable patients with activated class II-specific T-cells 
(aTCs), as defined in paragraph 13.1. For the sample size calculation, an optimal Simon 2-stage 
design (ref: R. Simon. Optimal two-stage designs for phase II clinical trials. Control Clin Trials. 
1989;10:1-10) will be applied. 
 
The following parameters and decision rules are used: 

- Let P0 be the largest proportion of evaluable patients with aTCs which, if true, implies that further 

investigation is not warranted. In this trial, P0 has been taken as 25%. 

- Let P1 be the smallest proportion of evaluable patients with aTCs which, if true, implies that the 

hypothesis is supported by our findings and therefore warrants further investigation/application. In 

this trial, P1 has been taken as 50%. 

 
Statistical errors will be: 
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- α is the accepted probability of recommending further investigation when the true proportion of 

evaluable patients with aTCs is equal to or lower than P0. Here, α is taken as 0.10. 

- β is the accepted probability of rejecting further investigation when the true proportion of evaluable 

patients with aTCs is at least equal to P1. Here, β has been taken as 0.10. 

 
These design parameters imply that a maximum of 24 evaluable patients will be assessed for aTC, 
with an interim after the first 11 evaluable patients: 
- If after the first 11 evaluable patients, ≤ 3 patients with aTCs are observed, this part of the trial will 

be discontinued with the conclusion that aTCs are not an interesting target, and should not be 

further investigated. Otherwise, the trial will be extended to 24 evaluable patients. 

- If after 24 evaluable patients, ≤ 8 (8/24 = 33%, 90% CI = 18%-52%; 90% because α = 0.10) 

evaluable patients with aTCs are observed, this part of the trial will be discontinued with the 

conclusion that findings do not support the hypothesis and should not be further investigated. 

- Otherwise, the trial will conclude that the hypothesis is valid, which warrants further investigation. 

 
In order to obtain at least 24 evaluable patients, we assume that 60-70 patients have to be 
transplanted. 
All patients entered in the study, irrespective of whether evaluable for the primary endpoint, will be 

treated according to protocol and evaluated for all secondary endpoints. 

 

As only patients with high-risk hematological malignancies are included in this trial, TRM will be 

unevitable. Should we consider 45% or more 1-year TRM as unacceptable, and 30% or less 1-year 

TRM sufficiently promising to further study double UCBT in clinical trials, then a one-stage A’Hern 

design (with α = 0.10 and β = 0.10), then 71patients would be required (with 26 or less patients who 

die of TRM within 1 year after double UCBT).  

 

14.2 Statistical analysis 

All analyses will be done in accordance with the intention-to-treat principle. However, patients initially 

registered but considered ineligible afterwards based on information that should have been available 

before randomization, will be excluded from all analyses.  

 

14.2.1 Efficacy analysis 

With respect to the main endpoint: 

 The proportion of evaluable patients with aTCs will be estimated, together with a 90% 

confidence interval (because  = 0.10), based on the binomial distribution  

With respect to the secondary endpoints: 



 

HOVON 115 DOUBLE UCBT  Version 3, 26AUG2013 

 

 

Page 37 of 56 

 The proportion of non-evaluable patients will be determined, and the reasons for non-

evaluability will be specified. 

 Actuarial survival curves for all time-to-event endpoints will be computed using the Kaplan-

Meier method, and 95% CI will be constructed.  

 

TRM will be estimated together with the corresponding standard error using actuarial methods. Non-

relapse mortality (NRM) will be considered as a competing risk. The complement of NRM and TRM is 

overall survival. Kaplan-Meier curves of OS, TRM and NRM will be plotted in one graph. 

 

All analyses of secondary endpoints are exploratory. Hence, no conclusions will be drawn from them. 

 

14.2.2 Toxicity analysis 

The analysis of treatment toxicity will be done primarily by tabulation of the incidence of adverse 

events and infections with CTCAE grade 3 or 4. 

 

14.2.3 Additional analyses 

Additional analyses may involve the analysis of prognostic factors with respect to engraftment, PFS, 

and OS. Logistic and Cox regression analysis could be used for this purpose. 

Before any additional analysis will be performed, a separate analysis plan will be discussed with the 

principal investigator. Any such analysis should, however, be considered as exploratory, i.e. 

hypothesis generating, and not confirmatory. 

 

14.3 Interim analysis 

One interim analysis will be performed when data of the first 11 evaluable patients are available. In 

line with Simon the trial will be discontinued early if in 3 or less evaluable patients aTCs could be 

identified. This stopping criterion implies a probability of early termination of this regimen, when 

indeed H0 is true, of 71%. No conclusions with respect to the acceptance of this regimen for further 

study will be drawn at the interim analysis. 

 

15 Registration  

15.1 Regulatory Documentation 

Required regulatory and administrative documents must be provided to the HOVON Data Center > 

before enrolment of the first patient. This will always include an Ethics Committee approval for the 
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investigational site. The HOVON Data Center will provide each investigator with an overview of the 

required documents. Each investigational site will be notified when all requirements are met and 

enrolment can start 

 

15.2 Registration  

Eligible patients should be registered before start of treatment. Patients need to be registered at the 

HOVON Data Center by one of the following options: 

 Trial Online Process (TOP, https://www.hdc.hovon.nl/top). A logon to TOP can be requested 

at the HOVON Data Center for participants. 

 By faxing the completed registration/randomization CRF +31.10.7041028 Monday through 

Friday, from 09:00 to 17:00 CET  

 By phone +31.10.7041560 Monday through Friday, from 09:00 to 17:00 CET 

 

The following information will be requested at registration: 

 Protocol number 

 Institution name 

 Name of caller/responsible investigator 

 Local patient code (optional) 

 Sex 

 Date of birth 

 Date written informed consent 

 HLA typing for donor and patient 

 Specific items patient gives consent for (see ICF) 

 Eligibility criteria  

 

All eligibility criteria will be checked with a checklist.  

Each patient will be given a unique patient study number (a sequence number by order of enrolment 

in the trial). Patient study number will be given immediately by TOP or phone and confirmed by fax or 

email. 

 

Local Patient Code is a code assigned to the patient by the investigational site for local administrative 

purposes. The code may be up to 8 characters long (letters and numbers allowed). The code should 

be in compliance with privacy regulations. It should not contain identifying data, such as patient initials 

or the complete hospital record number. The local code will be visible in the confirmation messages 

sent by TOP to local participants after registration of the patient. The key to this local patient code 
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should only be accessible by the local investigator and the local trial staff. Using or entering a local 

patient code is not obligatory. 

 

16 Data collection and quality assurance 

16.1 Case Report Forms 

Data will be collected on Case Report Forms (CRF) to document eligibility, safety and efficacy 

parameters, compliance to treatment schedules and parameters necessary to evaluate the study 

endpoints. Data collected on the CRF are derived from the protocol and will include at least: 

 Inclusion and exclusion criteria; 

 Baseline status of patient including medical history and stage of disease; 

 Timing and dosage of protocol treatment; 

 Baseline concomitant diseases and adverse events; 

 Parameters for response evaluation; 

 Any other parameters necessary to evaluate the study endpoints; 

 Survival status of patient; 

 

Each CRF page will be identified by a trial number, and a combination of patient study number 

(assigned at registration) and hospital identification. 

The CRF will be completed on site by the local investigator or an authorized staff member. All CRF 

entries must be based on source documents. The CRF and instructions for completing the CRF will 

be provided by the HOVON Data Center. 

The CRF pages must be made available to the HOVON Data Center at the requested time points as 

specified in the CRF instructions. 

All data will be collected in the study database by the HOVON Data Center. 

 

16.2 Data quality assurance 

Steps to be taken to ensure the accuracy and reliability of data include the selection of qualified 

investigators and appropriate study centers, review of protocol procedures with the investigator before 

the study, and site visits by the sponsor. 

Data collected on the CRF will be verified for accuracy. If necessary, queries will be sent to the 

investigational site to clarify the data on the CRF. The investigator should answer data queries within 

the specified time line. 
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16.3 Monitoring 

This trial is part of the HOVON Site Evaluation Visit program. Site evaluation visits are performed for 

HOVON studies to review the quality of overall trial conduct on a participating site and not the quality 

of one specific trial. The purpose is to collect quality data and facilitate improvement of the 

participating site. Data cleaning is not the goal of the site evaluation visits. Site evaluation visits will be 

performed according to the site evaluation visit plan. 

A fundamental ingredient of the site evaluation visit is the interview with an investigator regarding the 

site’s organization and trial procedures. The site documents from a randomly selected HOVON trial 

will serve as a guide to review the results of these procedures: the rights and well-being of patients 

are protected, the reported trial data are accurate, complete, and verifiable from source documents 

and the conduct of the trial is in compliance with the currently approved protocol/amendment(s), with 

GCP, and with the applicable regulatory requirement(s). 

The HOVON site evaluation visit plan applies to sites in the Netherlands and Belgium only. Monitoring 

of the quality of trial conduct in participating sites from other countries will be organized by the 

coordinating investigator or co-sponsor. The frequency and content of site visits will be equal to the 

specifications of the site evaluation visit plan. 

Direct access to source documentation (medical records) must be allowed for the purpose of verifying 

that the data recorded in the CRF are consistent with the original source data. The sponsor expects 

that during site evaluation visits the relevant investigational staff will be available, the source 

documentation will be available and a suitable environment will be provided for review of study-related 

documents. 

 

16.4 Audits and inspections 

The investigator will permit site-visits to carry out an audit of the study in compliance with regulatory 

guidelines. These audits will require access to all study records, including source documents, for 

inspection and comparison with the CRFs. Patient privacy must, however, be respected. 

Similar auditing procedures may also be conducted by agents of any regulatory body reviewing the 

results of this study. The investigator should immediately notify the sponsor if they have been 

contacted by a regulatory agency concerning an upcoming inspection. 

 

17 Ethics 

17.1 Accredited ethics committee or Institutional Review Board 

An accredited Ethics Committee or Institutional Review Board will approve the study protocol and any 

substantial amendment.  
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17.2 Ethical conduct of the study 

The study will be conducted in accordance with the ethical principles of the Declaration of Helsinki, 

the ICH-GCP Guidelines, the EU Clinical Trial Directive (2001/20/EG), and applicable regulatory 

requirements. The local investigator is responsible for the proper conduct of the study at the study 

site.  

 

17.3 Patient information and consent 

Written informed consent of patients is required before enrolment in the trial and before any study 

related procedure takes place.  

The investigator will follow ICH-GCP and other applicable regulations in informing the patient and 

obtaining consent. Before informed consent may be obtained, the investigator should provide the 

patient ample time and opportunity to inquire about details of the trial and to decide whether or not to 

participate in the trial. All questions about the trial should be answered to the satisfaction of the 

patient. 

There is no set time limit for the patient to make a decision. The investigator should inform each 

patient if there is a specific reason why he/she must decide within a limited time frame, for example if 

patients condition necessitates start of treatment or if the trial is scheduled to close for enrolment.  

 

The content of the patient information letter, informed consent form and any other written information 

to be provided to patients will be in compliance with ICH-GCP and other applicable regulations and 

should be approved by the Ethics Committee in advance of use. 

The patient information letter, informed consent form and any other written information to be provided 

to patients will be revised whenever important new information becomes available that may be 

relevant to the patient’s consent. Any revised informed consent form and written information should 

be approved by the Ethics Committee in advance of use. The patient should be informed in a timely 

manner if new information becomes available that might be relevant to the patient’s willingness to 

continue participation in the trial. The communication of this information should be documented.  

 

17.4 Benefits and risks assessment.  

Double UCBT is considered as a standard treatment modality for patients in need for an allogeneic 

stem cell transplantation but lacking a matched sibling or unrelated stem cell donor. As such, the 

majority of patient evaluation items are performed as part of standard transplant patient care.  
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There are no specific benefits for individual patients expected. Risks of participation are minimal and 

are only related to extra sampling of BM and PB for the predominance studies (see 10.2) 

Samples for research purposes will be drawn at standard patient care visits together with sampling for 

standard patient care examinations. 

 

17.5 Trial insurance 

Prior to the start of the trial, the sponsor will ensure that adequate insurance for patients is in place 

covering losses due to death or injury resulting from the trial, in accordance with applicable laws and 

regulations in each country where the trial is conducted. The sponsor will take out an insurance policy 

or delegate this responsibility to a national co-sponsor. Proof of insurance will be submitted to the 

Ethics Committee. 

In addition, the sponsor will ensure that adequate insurance is in place for both investigator(s) and 

sponsor to cover liability pertaining to death or injury resulting from the trial. 

 

18 Administrative aspects and publication 

18.1 Handling and storage of data and documents  

18.1.1 Patient confidentiality 

Each patient is assigned a unique patient study number at enrolment. In trial documents the patient’s 

identity is coded by patient study number as assigned at enrolment. In some cases date of birth is 

also listed. 

The local investigator will keep a subject enrolment and identification log that contains the key to the 

code, i.e. a record of the personal identification data linked to each patient study number. This record 

is filed at the investigational site and should only be accessed by the investigator and the supporting 

site staff, and by representatives of the sponsor or a regulatory agency for the purpose of monitoring 

visits or audits and inspections. 

 

18.1.2 Filing of essential documents 

Essential Documents are those documents that permit evaluation of the conduct of a trial and the 

quality of the data produced. The essential documents may be subject to, and should be available for, 

audit by the sponsor’s auditor and inspection by the regulatory authority(ies) 

The investigator should file all essential documents relevant to the conduct of the trial on site. The 

sponsor will file all essential documents relevant to the overall conduct of the trial. Essential 
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documents should be filed in such a manner that they are protected from accidental loss and can be 

easily retrieved for review. 

 

18.1.3 Record retention 

Essential documents should be retained for 15 years after the end of the trial. They should be 

destroyed after this time. 

Source documents (i.e. medical records) of patients should be retained for at least 15 years after the 

end of the trial. Record retention and destruction after this time is subject to the site’s guidelines 

regarding medical records. 

 

18.1.4 Storage of samples 

Biological samples should only be stored for the purpose of additional research if the patient has 

given consent. If no informed consent was obtained, samples should be destroyed after the patient 

has completed all protocol treatment and procedures. 

Storage of biological samples on site is subject to the site’s guidelines; samples may be labeled with 

the patients identifying information (e.g. name, hospital record number) 

Samples that are shipped to another facility (e.g. a central laboratory) for a purpose as described in 

this protocol or for additional scientific research, should be stripped from any identifying information 

and labeled with a code (trial name or number and patient study number as assigned at enrolment). 

 

18.2 Amendments  

A ‘substantial amendment’ is defined as an amendment to the terms of the Ethics Committee 

application, or to the protocol or any other supporting documentation, that is likely to affect to a 

significant degree: 

- the safety or physical or mental integrity of the patients of the trial; 

- the scientific value of the trial; 

- the conduct or management of the trial; or 

- the quality or safety of any intervention used in the trial. 

 

All substantial amendments will be submitted to the Ethics Committee and to the Competent 

Authority. 

 

Non-substantial amendments will not be submitted, but will be recorded and filed by the sponsor.  

 



 

HOVON 115 DOUBLE UCBT  Version 3, 26AUG2013 

 

 

Page 44 of 56 

18.3 Annual progress report 

The sponsor will submit a summary of the progress of the trial to the central Ethics Committee once a 

year. Information will be provided on the date of inclusion of the first patient, numbers of patients 

included and numbers of patients that have completed the trial, serious adverse events/ serious 

adverse reactions, other problems, and amendments.  

 

18.4 End of study report  

The sponsor will notify the central Ethics Committee and the Competent Authority of the end of the 

study within a period of 90 days. The end of the study is defined as the last patient’s last visit. 

In case the study is ended prematurely, the sponsor will notify the central Ethics Committee and the 

competent authority within 15 days, including the reasons for the premature termination. 

 

Within one year after the end of the study, the sponsor will submit a final study report with the results 

of the study, including any publications/abstracts of the study, to the central Ethics Committee and the 

Competent Authority.  

 

18.5 Publication policy 

Final publication of trial results 

Trial results will always be submitted for publication in a peer reviewed scientific journal regardless of 

the outcome of the trial – unless the trial was terminated prematurely and did not yield sufficient data 

for a publication. 

The final publication of the trial results will be written by the Principal Investigator, the Co-investigators 

and the trial statistician on the basis of the statistical analysis performed by the trial statistician. A draft 

manuscript will be submitted for review to: 

 All co-authors 

 The chair of the relevant HOVON working group, who is entitled to share and discuss the 

manuscript with working group members 

 An industry partner if so agreed in the contract between HOVON and company 

After revision the final manuscript is submitted to the HOVON secretary for review of compliance with 

this policy. After approval by the HOVON board the manuscript will be sent to a peer reviewed 

scientific journal. 
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Authorship 

Authors of the main manuscript will include the Principal Investigator, the Co-investigators, 

investigators who have included more than 5% of the evaluable patients in the trial (by order of 

inclusion rate), the trial statistician and the trial manager. If a substantial part of the publication is 

based on centrally reviewed data (e.g. cytogenetics or pathology), the central reviewer will be 

included as author. Others who have made a significant contribution to the trial may also be included 

as author, or otherwise will be included in the acknowledgement. 

Authors of correlative manuscripts (e.g. results of side studies) will include the Principal Investigator, 

the Co-investigators, and those persons who have made a significant contribution to the published 

results. 

The Principal Investigator should discuss and decide on the matter of authorship of the main 

manuscript prior to the start of the trial – with the exception of authors included on account of 

inclusion rate. The Principal Investigator is urged to use the maximum number of authors allowed by 

the journal to the full extent. 

 

Interim and partial publications 

Interim publications, abstracts or presentations of the study may include demographic data, overall 

results and prognostic factor analyses, results for secondary endpoints, but no comparisons between 

randomized treatment arms for the primary endpoint may be made publicly available before the 

recruitment is discontinued. 

Investigators participating in the trial have a right to publish results from data they collected for the 

study. The Principal Investigator, the Co-investigator(s) and the trial statistician must approve any 

such publication, abstract or presentation based on patients included in this study. This is applicable 

to any individual patient or any subgroup of the trial patients. Such a publication cannot include any 

comparisons between randomized treatment arms nor an analysis of any of the study endpoints 

unless the final results of the trial have already been published. 

 

Abstracts and presentations 

Abstracts and presentations at public meetings will represent the trial as a project under HOVON 

affiliation. The abstract or presentation should not be represented under affiliation of the working 

group or a specific hospital. 
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Slides will be designed using the HOVON style template and any other presentation materials will 

show the HOVON logo. 

If the trial is conducted in partnership with a co-sponsor (e.g. intergroup trial), the abstract and 

presentation should represent the co-sponsor contribution and slides may show the co-sponsor logo 

in addition to the HOVON logo. 

Prior to  public use, the abstract or presentation is submitted to the HOVON secretary for review of 

compliance with this policy. 
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Glossary of abbreviations 

(in alphabetical order) 
 

AE Adverse Event 

ALAT Alanine aminotransferase/glutamic pyruvic transaminase/GPT 

ANC Absolute Neutrophil Count 

APTT Activated Partial Thromboplastin Time  

ASAT Aspartate aminotransferase/glutamic oxaloacetictransaminase/GOT 

aTCs Activated class II-specific T-cells  

ATG Anti Thymocyte Globulin 

BID Bis In Die (twice daily) 

BM Bone Marrow 

BUN Blood Urea Nitrogen 

CA Competent Authority 

CBC Complete Blood Count 

CBU Cord Blood Unit 

CMV Cytomegalo Virus 

CR Complete Remission 

CRF Case Report Form 

CsA Cyclosporine A 

CTC Common Toxicity Criteria 

DAT Direct Antiglobulin Test 

DCO Diffusion Capacity 

DMSO Dimethylsulfoxide 

EBV Epstein-Barr Virus  

ECG Electrocardiogram 

FEV1 Forced Expiratory Volume in one second 

-GT Gamma Glutamyl Transferase 

GCP Good Clinical Practice 

GVHD Graft Versus Host Disease 

HB Hemoglobin 

HHV6 Human Herpes Virus type 6 

HIV Human Immunodeficiency Virus 

HLA Human Leukocyte histocompatibility Antigen 

HSV Herpes Simplex Virus 

IRB Institutional Review Board 
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IV Intravenous 

KIR Killer-cell Immunoglobulin-like Receptor 

LDH Lactate Dehydrogenase 

MCV Mean Corpuscular Volume 

METC Medical Ethical Review Committee 

MMF Mycophenolate Mofetil 

MRD Minimal Residual Disease 

MUD Matched Unrelated Donor 

NK Natural Killer 

NYHA New York Heart Association 

OS Overall Survival 

PB Peripheral Blood 

PCR Polymerase Chain Reaction 

PFS Progression-free survival 

PT Prothrombin Time 

RBC Red Blood Cell 

RIC Reduced-Intensity Conditioning 

SAA Severe Aplastic Anemia 

SAE Serious Adverse Event 

SCT Stem Cell Transplantation 

SD Selective Decontamination 

STR Short Tandem Repeat 

TBI Total Body Irradiation 

TNC Total Nucleated Cell Count  

TREC T-cell receptor Rearrangement Excision Circle  

TRM Treatment Related Mortality 

UCB Umbilical Cord Blood 

UCBT Umbilical Cord Blood Transplantation 

VC Vital Capacity 

VSAA Very Severe Aplastic Anemia 

VNTR Variable Number Tandem Repeats 

VOD Veno-occlusive Disease 

WBC White Blood cell Count 

WHO World Health Organization 

WMO `Wet Medisch-Wetenschappelijk Onderzoek met mensen’ 
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A. ZUBROD-ECOG-WHO Performance Status Scale 
 

 
0 Normal activity 

1 Symptoms, but nearly ambulatory 

2 Some bed time, but to be in bed less than 50% of normal daytime 

3 Needs to be in bed more than 50% of normal daytime 

4 Unable to get out of bed
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B. Common Terminology Criteria for Adverse Events 
 

The grading of adverse events will be done using the NCI Common Terminology Criteria for Adverse 

Events, CTCAE version 4.0. A complete document may be downloaded from the HOVON website: 

 

http://www.hovon.nl (under Trials > General information about studies) 
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C. NYHA scoring list 
 
The New York Heart Association functional and therapeutic classification applied to dyspnoea 

 

Grade 1 No breathlessness 

Grade 2 Breathlessness on severe exertion 

Grade 3 Breathlessness on mild exertion 

Grade 4 Breathlessness at rest 
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D. Definitions of recovery, engraftment and chimerism 
 

Recovery 

Neutrophil recovery: 

First of 2 consecutive days with neutrophils ≥ 0.5 x 109/l 

 

Platelet recovery: 

First of 2 consecutive days with platelets  ≥ 20 x 109/l without platelet support for 7 days 

 

 

Engraftment 

Engraftment: 

Neutrophil recovery in association with donor hematopoiesis > 10% in bone marrow 

 

Primary graft failure: 

Persistent cytopenia (from day 0 until day 60) and marrow hypoplasia at day +60 with donor 

hematopoiesis < 10% in bone marrow   

Persistent cytopenia is defined as persisting dependency on platelet and erythrocyte transfusion and 

neutrophils < 0.5x109/l 

 

Secondary graft failure: 

Complete loss of donor hematopoiesis after initial engraftment. 

 

 

Chimerism 

Complete chimerism: 

>95% donor hematopoiesis, < 5% recipient hematopoiesis in bone marrow 

 

Mixed chimerism: 

10-95% donor hematopoiesis (single or two donors) and >5% recipient hematopoiesis in bone 

marrow 

 

Autologous reconstitution 

>95% recipient hematopoiesis, < 5% donor hematopoiesis in bone marrow 
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E. Grading of GVHD 
 

 

Acute GVHD (until day 100)   

Severity of organ involvement 

 

Skin +1  maculopapular eruption involving less than 25% of the body surface 

 +2  maculopapular eruption involving 25-50% of the body surface 

 +3  generalized erythroderma 

 +4  generalized erythroderma with bullous formation and often with desquamation 

 

Liver +1  moderate increase in ASAT (150-170 IU) and bilirubin (20-40 μmol/l) 

 +2  bilirubin rise 40-75 μmol/l with or without an increase in ASAT 

 +3  bilirubin rise 75-200 μmol/l with or without an increase in ASAT 

 +4  bilirubin rise to> 200 μmol/l with or without an increase in ASAT 

 

GI  Diarrhea, nausea and vomiting graded +1 to +4 in severity 

   The severity of GI involvement is assigned to the most severe involvement noted  

   

Diarrhea +1  > 500 ml stool/day 

  +2  > 1000 ml stool/day 

  +3  > 1500 ml stool/day 

  +4  > 2000 ml stool/day and / or severe abdominal pain with or without ileus. 
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Severity of acute GVHD 

 

Grade I +1 to +2 skin rash 

  no GI involvement 

  no more than +1 liver involvement 

  no decrease in performance 

 

grade II +1 to +3 skin rash 

  +1 to +2 GI involvement and/or 

  +1 to +2 liver involvement 

  mild decrease in performance 

 

Grade III +2 to +4 skin rash and 

  +2 to +4 GI involvement with or without +2 to +4 liver involvement 

  marked decrease in performance with or without fever  

    

 

Grade IV  pattern and severity of GVHD similar to grade III with extreme constitutional symptoms 

 

 

Chronic GVHD (after day 100) 

 

Limited Localized skin involvement and/or liver function abnormalities 

 

 

Extensive Generalized skin involvement or localized skin involvement and/or liver function 

abnormalities + other organ inolvements 

 


