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Trend in the absolute numbers of SCT in Europe 1990-20 16

The 2016 European Society for Blood and Marrow Transplan tation
Transplant Activity Survey

= ALTERNATIVE DONOR



Which factors do you consider during the 
alternative donor search process?

• Strategy in alternative donor selection:
– Timing 
– Donor Availability 
– Stem Cell Source 
– Type of Donor & HLA matching
– Clinical factors 

Transplant Centre 

Policy



Passweg JR, BMT 2018

Disease indications for hematopoietic stem cell tra nsplantation

Allogeneic SCT Autologous SCT

The 2017 European Society for Blood and Marrow Transplan tation
Transplant Activity Survey



Timing of HLA Typing in Acute Leukemia

Risk-adapted, MRD-directed therapy for young adults 
with newly diagnosed acute leukemia

HLA typing at diagnosis : patients of 18 - 70 years

Aim: selection of best donor



HSCT: Team-work and operative sinergy

Family involvement for HLA typing at diagnosis of A ML: both parents and siblings 
� Haplotype segregation
� Knowledge of family composition 
� Clinical evaluation before HLA typing of parents an d siblings
� Offsprings
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Donor’s Availability

HLA Typing for Unrelated Donor Search

Which donor do you search? 10/10 or 8/8 HLA matched?



Tiercy et al, Haematologica 2016

Donor’s Availability



Gragert et al. NEJM 2014

Donor’s Availability





Lown et al, BMT 2014





Policy to face the Donor work up cancellation

• Back up donor: request of at least 2 confirmatory HLA 
typing for unrelated donor

• Considering Alternative Source at the start up of the 
search process: CB – Haplo for unrelated and 
matched related donor

• Autologous stem cell back up



Peripheral Blood Stem Cells
HSC = 0.05 – 0.04% out of nucleated cells

Stem Cell Sources

Bone Marrow
HSC = 0.01% out of Bone Marrow cells

Cord Blood
HSC = 0.1 – 1% out of nucleated cells



Med CD34+ Content Med CD3+ Content Target Cell Dose

BONE MARROW 2-3 x 106/kg* 25 x 106/kg TNC> 2 x 108/kg

PERIPHERAL BLOOD 8 x 106/kg 250 x 106/kg CD34+= 4-8 x 106/kg

UMBILICAL CORD 

BLOOD

2 x 105/kg 25 x 105/kg TNC> 3 x 107/kg

CELL DOSE 
ACCORDING TO STEM CELL SOURCE

*= recipient body weight



Matched Unrelated Donor

STEM CELL SOURCE



Failure: BM > PB
Engraftment: PB > BM 

cGVHD PB > BM
No difference in OS, DFS, Repalse

Intention-to-treat analysis

PBSC: 51%
(95% CI 45-57)

BM: 46%
(95% CI 40-52)



Unrelated Cord Blood Unit

STEM CELL SOURCE



How?
� Minimum TNC 3 x 107/kg : increasing the dose 

did not lower NRM (except for 4 mismatching 
HLA)

� Allele-level HLA matching lowers NRM risks 
(Eapen, Blood 2014; Eapen Lancet & Haematol. 2016)

� Lowest risks after 8/8 allele-matched 
transplants

� Risks were lower after 6-7/8 HLA-matched 
compared to 3-5/8 HLA-matched 
transplants

� Warning for Cw + DRB1 mismatching 
association

� Worst outcome for single A, Cw, 
DRB1versus B mismatching

When?
• In the absence of well HLA matched unrelated donor

• Minor ethnicity

• Urgent situations: delayed time to identify an 
unrelated adult donor graft 

• Anti-leukemic effect (Milano, NEJM 2016)

• Low body weight  & Patient’s CMV negativity

• Specific diseases and center preference 

• Look at CB for emergency plan

Cord Blood source: summary



In Haploidentical Setting

STEM CELL SOURCE



It depends on Haplo-platform for GVHD prophylaxis:

• T-cell repleted ATG based: BM G-CSF primed (Huang et al 
2006, Di Bartolomeo et al 2013)

• T-cell repleted PT-CY based: BM (Lunzyk et al 2006) or PBSC 
in advanced disease (Bashey et al 2017)

• T-cell depletion/alfa-beta depletion : PBSC (Aversa et al 2004, 
Bertaina et al 2014)

Transplant Centre 

Expertise



How to choose the Stem Cell Source?

• Risk of Infection: PBSC

• Risk of Relapse (GVL effect): PBSC or CB (?)

• Risk of Failure: PBSC & DSA in mm HSCT

• Increased Risk of GVHD: BM

• Non malignant disease: BM

• Ethnic Minority or Caucasian Patient’s with New Allel e Identification : CB

• Reduced Conditioning Regimen: PBSC

• CMV negative or low body weight: CB

Donor Safety and Availability

Transplant Center Policy 



Matched and Mismatched Unrelated Donor

vs

Haploidentical donor 

vs

Cord Blood

TYPE of DONOR



High Resolution Donor/Recipient HLA Matching Level in Unrelated Hematopoietic Stem Cell Transplantation and Impact on the 

Transplant Outcome: The Italian Experience on Behalf of GITMO, IBMDR and AIBT

Promotore: GITMO

Principal Investigator Nazionale: Dott.ssa Alessandra Picardi 

Centro Coordinatore: Università di Roma Tor Vergata (RM04) 

Collaborazione: Registro Nazionale Italiano Donatori di Midollo Osseo (IBMDR), 

l’Associazione Italiana di Immunogenetica e Biologia dei Trapianti (AIBT) 

Tipologia di Studio: Osservazionale, Retrospettivo, Multicentrico

N=1789



OS and TRM according to HLA matching
 

                p = 0.01

              10/10= 54±3%
                9/10= 50±3% 
              ≤8/10= 46±7% 

3-yTRM = 26%  

p <0.001 

            10/10= 22±3%
              9/10= 28±4% 
            ≤8/10= 34±6%

3-y OS = 52%  



GRFS and aGVHD according to HLA matching

 10/10 = 32±3%
  9/10 =  27±3% 
 ≤8/10 = 28±6% 

                     p value 0.004

3-y GRFS = 30%

                     p value <0.001

Grade 2-4 aGVHD = 26%

10/10= 22±3%
  9/10= 30±3%
 ≤8/10= 30±6% 



Acute and chronic GVHD according to pair’s origin 

Grade 2-4 aGVHD  cGVHD

        ITA= 19±4
 no ITA= 27±2%

       ITA= 24±5%
  no ITA= 31±3%

                p = 0.01                p < 0.001

The Italian origin of the pairs is probably associated to the matching
of  extended MCH  haplotypes





Haplo: no ex-vivo T-cell depletion

RESULTS



�Donor’s Age and Gender

�CMV

�ABO

CLINICAL FACTORS



Kollman C & Eapen M., Blood 2016
CIBMTR

Donor 

characteristics
%

Age, y
   18-32
   33-50
   >50

36
57
7

HLA match
   8/8
   7/8
   <7/8

59 
25 
16 

AB0 mismatch
   Minor 
   Major

25 
31

Donor sex and parity
   M
   F, nulliparous
   F, parity≥1

62 
15
21

Donor/recipient CMV 
serostatus
   Neg/Neg
   Neg/Pos
   Pos/Pos
   Pos/Neg

31 
33 
20
14 

Pts and HSCT

characteristics
%

Age, y
   <18
   18-45
   >45

17 
49 
34

Disease
   AML
   ALL
   Other

39
24
37

Disease status
   1st - 2nd CR 
   Relapse/refractory

71
29

Conditioning regimen
   MA
   RIC

87
13

Graft source
   BM
   PB

62
38

CIBMTR Registry: training cohort 1988-2006 (n=6349); validation cohort 2007-2011 (n=4690) 

8-years risk adjusted overall survival 
probability according to age of donor

A: 18-32y    34%

B: 33-50y    31%

C: > 50 y     27%

Donor age and donor/recipient HLA predict outcome a fter 
hematopoietic cell transplantation from Unrelated D onor



Overall survival P value
Donor age (10-y increments) .01

HLA match: 8/8 vs 7/8 <.001

Non relapse mortality
Donor age, years: ≤32 vs 33-50 vs >50 .03

HLA match: 8/8 vs 7/8 vs 6/8 or lower <.001

Donor sex : male vs female nulliparous vs female ≥ 1 parity < .001

Relapse
Donor age, years: ≤32 vs 33-50 vs >50 .29

Donor sex : male vs female nulliparous vs female ≥ 1 parity .06

Grade 2 to 4 acute GVHD
Donor age, years: ≤32 vs 33-50 vs >50 .01

HLA match: 8/8 vs 7/8 vs 6/8 <.001

Chronic GVHD
Donor sex and parity

   Male 
  Female, no pregnancies
  Female, ≥ 1 pregnancies

<.001

.88
<.001

Adjusted multivariate analysis

Donor age and donor/recipient HLA predict outcome a fter 
hematopoietic cell transplantation from Unrelated D onor

CIBMTR Registry: training cohort 1988-2006 (n=6349); validation cohort 2007-2011 (n=4690) 

Kollman C & Eapen M., Blood 2016
CIBMTR



Shaw BE et al, BBMT 2018



Male or Female?
• Previous pregnancy = alloimmunization risk
• Development of Ab anti-Rh and anti HLA
• Female Donor/ Male Recipient = worst recognized pair
• Y encodes minor HLA – Ag at high polymorphism, recognized by specific 

T cells of female donor

Increased risk 
of GVHD

• Deferrals for inadequate access venous 
• Cancellation for pregnancy  





CMV mismatched pairs :
worst outcome



Shaw BE et al, BMT 2017 



-Kaplan Meier survival estimates of OS in 
patients who received an unrelated graft. (—) 

-ABO matched transplantation; (—) major 
mismatched; (···) minor mismatched; (···) 
bidirectional mismatched.



Griffith LM et al, Transfusion 2019

N= 800 (Bethesda Group)

Overall Transfusion Idipendence RIC – PBSC:  Transfusion Idipendence

p = 0.005 1-2 months longer
p = 0.004



HLA-9/10 matched unrelated donor, Haploidentical related donor, Cord Blood: 
Beyond HLA, consider DSA and specific Cetre Experience

Algorithm for Donor Selection 

HLA- identical sibling

HLA-10/10 matched unrelated donor
Beyond HLA, consider Donor Age>CMV matching, sex, ABO matching 



Take Home Messages

• Fully matched unrelated donor (10/10) represents the best alternative donor

• For children and patients with non malignant disorders, Bone Marrow is the 

preferred stem cell source

• In Unrelated Donor Transplatation, donor age is probably the most relevant 

non-HLA donor factor

• The choice of mismatched donors depends on centre experience, urgency 

and detection of specific anti-HLA antibodies

• Defined Alternative Donor Search Strategy is necessary for a better 

Transplant Efficiency 




