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What shall we learn?

 Introduction
 Related donor searches
 Unrelated donor searches
 The overlooked Donor
 Patient eligibility



Major changes in indications and use of 
transplant techniques over the years.

2EBMT Annual report 2012



CASUS:

 AA, female, 28 years old
 2011 AML, M2 or M5, Treated in Irak, after 

induction 10% blasts. After 4 cycli 
chemotherapy CR

 12/11/2012: relapse. Cytogenetic: inv 16, 
reinduction with Dauno-AraC  CR

 On day 1 HLA A B  DRB1 : PCR-SS0. Low 
resolution

 On Day 2 HLA A B C DRB1 DQB1. High 
resolution



Transplant comité
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Transplant indications
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SIBLING DONORS

Disease disease status
sibling 
donor

Leukaemia

AML CR1 (low risk) CO
CR1 (intermediate) S
CR (high risk) S
CR2 S
CR3, incipient relapse S
M3 molecular persistence S
M3 molecular CR2 S
Relapse or refractory C0



Transplant indications
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SIBLING DONORS

Disease disease status
sibling 
donor

Leukaemia

AML CR1 (low risk) CO
CR1 (intermediate) S
CR (high risk) S
CR2 S
CR3, incipient relapse S
M3 molecular persistence S
M3 molecular CR2 S
Relapse or refractory C0



Minimal and ideal compatibility
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DONOR TYPE MATCH LEVEL REMARK
IDEAL MINIMUM

Identical twin By definition genotypically identical
Sibling or
other family donor 6/6

5/6 IF one haplotype is 
genotypically identical. 
If not , see MUD



SECONDARY CRITERIA

8

AGE Weight Sex Transfusion CMV ABO KIR Anti-HLA

Risk

survival

Risk

engraftment

Risk

CGVHD

Risk

VOD

Risk

CMV
AGVHD

Risk

PRCA
TRM

Risk

relapse

Risk

Engrafment

Best

young

Best

Don>rec

Best

Male 
Don

(Haplo
mother)

Best

No
transfusion

Best

Don
=

rec

Best

ABO
compt

Best

KIR
misM

 GVH

Best

No
Aigainst

Don

Avoid

>75 Y

Avoid

Don<<Rec

Avoid

F->M

Avoid

transfusion

Avoid

CMV+/-
CMV-/+

Avoid

ABO
misM

Avoid

KIR
M

Avoid

Agains
Don



Familial screening
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DHL         & 3 months
RED CROSS



Familial screening
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CASUS:

 AA, female, 28 years old
 2011 AML, M2 or M5, Treated in Irak, after 

induction 10% blasts. After 4 cycli 
chemotherapy CR

 12/11/2012: relapse. Cytogenetic: inv 16, 
reinduction with Dauno-AraC  CR

 Indication for MUD?



TRANSPLANT INDICATION

ALLOGENEIC

Disease disease status Well_matched

unrelated
Leukaemia

AML CR1 (low risk) D
CR1 (intermediate) C0
CR (high risk) S
CR2 S
CR3, incipient relapse C0
M3 molecular persistence C0
M3 molecular CR2 C0
Relapse or refractory D
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TRANSPLANT INDICATION

ALLOGENEIC

Disease disease status Well_matched

unrelated
Leukaemia

AML CR1 (low risk) D
CR1 (intermediate) C0
CR (high risk) S
CR2 S
CR3, incipient relapse C0
M3 molecular persistence C0
M3 molecular CR2 C0
Relapse or refractory D
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College of directors of RIZIV/INNAMI
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Initial search
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Confirmation of MDP-B on donor search 
in Belgium
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MDPB-REGISTRY
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9 
Transplant

Centers
( national)

5 cord 
blood banks
> 18.000 
CBUs

7 donor 
centers
63.000 
donors

EMDIS

Searching for
international donor

Searching for
National donor

65 international 
Registries

44 CB Banks

> 22 M donors > 500.000 CBUS



MDPB-REGISTRY
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MDP-B Registry
Prometheus

9 
Transplant

Centers
( national)

5 cord 
blood banks
> 18.000 
CBUs

7 donor 
centers
63.000 
donors

Unrelated
donors

Belgian 
Patients

EMDIS

Searching for
international donor

Searching for
National donor

65 international 
Registries

44 CB Banks

> 22 M donors > 500.000 CBUS

internet

internet

internet



Prometheus
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Minimal and ideal compatibility
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DONOR TYPE MATCH LEVEL REMARK
IDEAL MINIMUM

Identical twin By definition genotypically identical
Sibling or
other family donor 6/6

5/6 IF one haplotype is 
genotypically identical. 
If not , see MUD

Unrelated 10/10 8/10 allelic*

(*) minimum 8/10 allelic:
• 1 antigenic MM (9/10) • 1 allelic + 1 Antigenic MM (8,5/10)
• 2 allelic MM (9/10) • 1 antigenic + 1 antigenic DQB1 (8/10)



Search results
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Search results
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Two  donors for confirmatory typing



Search results
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NO donor



TRANSPLANTATION INDICATION
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ALLOGENEIC

Disease disease status mm unrelated

> 1Ag mm related
Leukaemia
AML CR1 (low risk) GNR

CR1 (intermediate) D
CR (high risk) C0
CR2 C0
CR3, incipient relapse D
M3 molecular persistence GNR
M3 molecular CR2 GNR
Relapse or refractory D



TRANSPLANTATION INDICATION
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ALLOGENEIC

Disease disease status mm unrelated

> 1Ag mm related
Leukaemia
AML CR1 (low risk) GNR

CR1 (intermediate) D
CR (high risk) C0
CR2 C0
CR3, incipient relapse D
M3 molecular persistence GNR
M3 molecular CR2 GNR
Relapse or refractory D



MAC TRANSPLANT INDICATIONS D or GNR
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The  Overlooked Donor 

Haploidentical stem cell donor
Cord Blood 

Third party transplantation (definition)

Co-infusion of cells from two different donors
cord blood +  cord blood
MSC + cord blood
MSC + HLA (8/10 matched) stem cells
Haplo + cord

The goal is to enhance engraftment



Minimal and ideal compatibility
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DONOR TYPE MATCH LEVEL REMARK
IDEAL MINIMUM

Identical twin By definition genotypically identical
Sibling or
other family donor 6/6

5/6 IF one haplotype is 
genotypically identical. 
If not , see MUD

Unrelated 10/10 8/10 allelic*
Cord Blood 6/6 4/6 Allelic MM

DRB1?
Haploidentical 1 haplotype identical

(*) minimum 8/10 allelic:
• 1 antigenic MM (9/10 • 1 allelic + 1 Antigenic MM (8,5/10)
• 2 allelic MM (9/10) • 1 antigenic + 1 antigenic DQB1 (8/10)



Guidelines for CBU unit choice
Eurocord criteria for malignant disorders

Rocha V & Gluckman E on behalf Eurocord/EBMT. Br J Haematol 2009; 147:262-274

• UCB unit with 5/6 or 6/6 HLA match
Collected TNC > 2.5 × 10*7/kg
Collected/infused CD34+ cells > 1.2 × 105/kg

• UCB unit with 4/6 HLA match
Collected TNC > 3.5 × 10*7/kg
Collected/infused CD34+ cells > 1.7 × 105/kg



Recommendation For selection of a single 
Cord for transplantation

• A 6/6 HLA matched (HLA-A, -B, -DR) cord blood unit should be
selected as the donor source with TNC >2.5 x 107/kg

• If there is no 6/6 HLA matched cord blood unit, select the
largest unit (TNC ≥5.0x107/kg) with 1 (preferably) or 2 HLA
Mismatches

• If there is no 5-6/6 HLA matched cord blood unit with TNC
≥5.0x107/kg, select the largest unit (TNC ≥2.5x107/kg) with 1
(preferably) or 2 HLA mismatches

• If possible, avoid units with TNC ≤2.5x107/kg and or 3-4 HLA
mismatches In this case double CBT should be considered

• Testing for HLA-DQ are recommended
• Avoid HLA mismatches at loci in which patients have preformed

HLA antibodies



Double CBU transplantation

32



Comparison between CBU and other sources 
of stem cells

 Same survival and leukemia free survival

 Engraftment is delayed

 Higher incidence of infections and early  TRM

 Less acute and chronic GVHD



Advantages and disadvantages 
of alternative donor HSCT

Unrelated BMT Unrelated UCB CD34 selected related 
haplo-identical PBSC

Available pool > 11 ME >250 000 -
Likelihood of suitable donor 10/10=40%

>9/10=70%
Ethnic minority= 20%

>5/6=40%
>4/6=70%

> 90%

Speed of access 3-4 months 2-3 weeks Immediate
Cost of obtaining graft High High Low
Risk to donor low None Low
Ability to re-arrange infusion date May be difficult Easy Easy
Re-access Possible No Yes
Quality of product Assured Variable Assured
Speed of engraftment Moderate Slow Fast
Graft rejection low Moderate Moderate
GVHD risk High Moderate Low
Speed of immune reconstitution Moderate Moderate Very slow
Speed to GVL effect Moderate Moderate Very slow
Risk of viral transmission Yes No Yes
Risk of transmission of congenital disease No Yes No



Double cord



Haplo & cord

3/6

Cell dose
1,55 X 107 NC/Kg

Matching and cell dose

T-cell’s NO T-cell’s

BLOOD Vol 118, number 24, 6438



Haplo & cord: Manhattan version

3/6

Cell dose
2.5 – 3 X 107 NC/Kg

Matching and cell dose

T-cell’s NO T-cell’s

T-cell’s T-cell’s

NO T-cell’s

Matching and cell dose

Cell dose
2.5 – 3 X 107 NC/Kg

BLOOD Vol 118, number 24, 6438



Conclusions

 GVHD is low
 Neutrophil recovery is quick less neutropenia –related 

infections, thus favoring engraftment
 Low disease relapse 
 The strategy of co-infusion of haplo and CB make a 

rapidly available transplant possible as in the situation 
of graft failure.

 The strategy of co-infusion of haplo and CB can 
contribute to making CB –transplant as first choice 
option for a large number of wide age range who lack  
a HLA compatible donor or when total cord blood cell 
dose of > 3 X 107/Kg NC could not be reached.

 T cell Immune reconstitution is slow
 High cost



What shall we learn?

 Introduction
 Related donor searches
 Unrelated donor searches
 The overlooked Donor
 Patient eligibility



CASUS:

 Patient eligibility? 
 Intake Consultation
 Risks and benefits
 Possible adverse events
 LAB
 ECG & Echo cardio & lung function & eye fundus & RX 

Thorax & sinuses



Eligibility of the Patient

 Performance: ECOG: WHO < 2. Karnofsky >75%.
 Lung function: VC, FEV1, DLCO all >50%.
 Cardiac function: ejection fraction > 45%.
 Liver enzymes: < 2.5 x upper limit of   bilirubine and 

transaminases.
 Renal function: Creatinine clearance > 40 ml/min.
 Do the SOROR score
 Do the EBMT score



SOROR INDEX
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Comorbiditeit Definitie van comorbiteit Score

Arythmie Atriale fibrillatie of flutter, sick sinus syndroom en
ventriculaire aritmie 1

Cardiaal Coronaire arteriële ziekte, aangeboren hartfalen, 
myocard infarct of EF ~ 50% 1

Inflammatoire intestinale
ziekten Ziekte van Crohn of ulceratieve colitis 1

Diabetes Behandeling met insuline vereist of orale medicatie, 
niet enkel dieet 1

Cerebrovasculaire ziekten TIA of CVA 1

Psychiatrische stoornis Depressie of angst episodes welke een psychiatrisch  
consult of behandeling vereisen 1

Lever, milt Chronische hepatitis, bilirubine > NL tot 1.5 x
NL, of AST/ALT > NL tot 2.5 x NL 1

Obesitas Patiënten met een BMI > 35 kg/m² 1

Infecties Vereist een onafgebroken toediening van een
antimicrobiële behandeling na dag 0 1

Reumatologie SLE, RA, polymyositis, gemengde CTD of polymyalgia  
rheumatica 2

Peptisch ulcus Behandeling vereist 2

Gematigde of ernstige 
renale aandoeningen

Serum creatinine >2 mg/dl, op dialyse of eerdere  
niertransplantatie 2

Gematigd longlijden DLCO en/of FEV, 66% - 80% of dyspnoe bij de
minste inspanning of activiteit 2

Eerste solide tumor
Behandeld op gelijk tijdstip in de voorgeschiedenis  
van de patiënt, met uitsluiting van niet-melanoom  
huidtumor

3

Hartkleplijden Met de uitzondering van een mitalisklep prolaps 3

Ernstig pulmonaal lijden DLCO en/of FEV1 <65% of dyspnoe bij rust en
zuurstof afhankelijk 3

Gematigd of ernstig
leverlijden

Levercirrhose, bilirubine >1,5x ULN of 
AST/ALT > 2,5 x ULN 3

Sorror 

index

NRM -

2jaar

OS -2jaar

0 14% 71%

1 21% 60%

2 21% 60%

3 41% 34%

4 41% 34%



EBMT SCORE
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Score
Leeftijd van de 
patiënt

<20 jaar
20-40 jaar
>40 jaar

0
1
2

Histocompaibiliteit HLA identieke sib
Andere

0
1

Donor geslacht 
combinatie

Andere
Vrouwelijke donor 
voor mannelijke 
receptor

0
1

Ziekte stadium* Vroeg
Tussen
Laat

0
1
2

Tijd vanaf de 
diagnose**

< 12 maand
> 12 maand

0
1

Totale 
score

*Ziekte stadium: 
0= Acute leukemie 1ste CR, MDS onbehandeld of 1 CR, CML 1ste chronische fase, NHL en MM onbehandeld of 1ste CR
1= Acute leukemie 2de CR, CML alle andere stadia dan chronische of blastencrisis, MDS 2de CR of PR, NHL en MM 2de CR & PR & stabiele ziekte
2= Acute Leukemie al andere stadia, CML blastencrisis, MDS in alle andere stadia, MM en NHL in alle andere ziekte stadia 0 en 1.
** niet van toepassing in CR1

Prognostische groep EBMT–score

Goed ( NRM: 10-15%) 0 punten

Intermediair (NRM: 15-25%) 1-2 punten

Slecht ( NRM: 30-40%) >2 punten



Haplo & cord: Manhattan version

3/6

Cell dose
2.5 – 3 X 107 NC/Kg

Matching and cell dose

T-cell’s NO T-cell’s

T-cell’s T-cell’s

NO T-cell’s

Matching and cell dose

Cell dose
2.5 – 3 X 107 NC/Kg

BLOOD Vol 118, number 24, 6438



Chimerisme evolution
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PATIENT

HAPLO

CUB NED

CUB FR

After 1 m

After 2 m



Chimerisme evolution
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Chimerisme evolution
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Chimerisme evolution
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Chimerisme evolution
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PATIENT

HAPLO

CUB NED

CUB FR

After 1 m
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Role of the Transplant comité
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INDICATIONS
disease
disease status
donor type

ELIGIBILITY
condition of the patient
disease status
donor compatibility
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