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1957 - First stem cell 
transplants
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Human Marrow Grafts 1958-68

 # Patients 

Diseases Total Graft 
Failure 

GVHD Alive 

Aplastic anemia 73 66 5 0 

Hematologic malignancies 115 56 33 0 

Immunodeficiencies 15 3 9 3 

Total 203 125 47 3 

 
Bortin, Transpl 9: 571, 1970



4

Human Bone Marrow Transplants from 
1958 to 1968 (n=203)
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Appelbaum et al. NEJM

History of hematopoietic cell 
transplantation
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Importance of organizations
to support stem cell transplantation

•basic and clinical research
•education
•standardisation
•quality control 
•accreditation of transplant procedures
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Importance of registriesImportance of registries

 Survey (Survey (  20072007 survey  survey 29,000 29,000 transplantstransplants))

 RegistryRegistry

 Retrospective studiesRetrospective studies



           The European Group for Blood and Marrow Transplantation

EBMT Activity survey on HSCT in 2007: 
patient and transplant numbers

Allogeneic
HSCT

Autologous
HSCT Total

1st transplants
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           The European Group for Blood and Marrow Transplantation

EBMT Activity survey on HSCT in 2007: 
donor type and source

BM PBSC

Allogeneic total
HLA-id
HLA-nid
Twin
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Final data



Total transplants (1st)

per 10 million 2007
0 or no report

1 - 50

51 - 200

201 - 400

> 400

Algeria
Iran
Israel
Lebanon
Saudi Arabia
South Africa
Tunisia

HSCT - rates in Europe 2007

Final data



           The European Group for Blood and Marrow Transplantation

EBMT Activity Survey on HSCT 1990–2007

Cord blood HSCT

H
S
C
T

0

100

200

300

400

500

600

700

97 98 99 00 01 02 03 04 05 06 07

Cord blood 



           The European Group for Blood and Marrow Transplantation

Evolution of RIC allogeneic HSCT in

Europe 1990-2007
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           The European Group for Blood and Marrow Transplantation
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           The European Group for Blood and Marrow Transplantation

EBMT Activity Survey on HSCT 1990-2007 
autologous

H
S
C
T

0

2000

4000

6000

8000

10000

12000

14000

90 92 94 96 98 00 02 04 06

Lymphopro-
liferative
disorders
Solid tumors

Leukemias

Non
malignant



15

Importance of registriesImportance of registries

 Survey (Survey (  20072007 survey  survey 29,000 29,000 transplantstransplants))

 RegistryRegistry

 Retrospective studiesRetrospective studies
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Tools for data collectionTools for data collection

 Med-A: sufficient info to produce OS, DFS, TRM and RIMed-A: sufficient info to produce OS, DFS, TRM and RI

 Med-B: disease and transplant specific informationMed-B: disease and transplant specific information

 Med-C: additional info for retrospective and prospective Med-C: additional info for retrospective and prospective 
clinical studies clinical studies 
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Changes with timeChanges with time



18

Importance of registriesImportance of registries

 Survey (Survey (  20072007 survey  survey 29,000 29,000 transplantstransplants))

 RegistryRegistry

 Retrospective studiesRetrospective studies
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Hematopoietic cell transplantation  
risk score for hematological malignancies

Gratwohl et al, submitted

age of the patient, 
disease stage, 
time from Dg to HCT, 
Matching,
gender combination 
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  Years after transplant

T 
R

 M

1,0

,8

,6

,4

,2

0,0

0,33 ± 0,06

50

0,26 ± 0,08

Allogeneic conventional SCT:  
AML in CR1 / CR2 / PR1  (1stTx)   

0,21 ± 0,08

4321

0,10 ± 0,06

                  n       age                RD / URD

      1 -   500   ( ⇒ 1997)     59      32  ( 17-55 ) 57 /   2

  501 - 1000   ( ⇒ 2002)     35      38  ( 17-53 ) 24 / 11

1001 - 1500   ( ⇒ 2006)     33      37  ( 13-54 ) 16 / 17

1501 - 2000   ( ⇒ 2009)     36      42  ( 19-55 ) 17 / 19

Hematology/Oncology
Univ. Hospital

Leipzig



  

Induction AInduction A
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consol 1
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AML ´96       High Risk Cytogenetic AML

AML ´02

n=22

n=37

ind. 2bind. 2b

n=39



  

High-risk cytogenetics: chemotherapy vs. related vs. 
unrelated HCT



  

High-risk cytogenetics: chemotherapy vs. related vs. 
unrelated HCT



 

EFS AML96+2002 - normal karyotype -
postremission therapy: Allo Tx  vs no Allo Tx n=116
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Relapse probability: AML96+2002 - normal karyotype -
postremission therapy: Allo Tx  vs no Allo Tx n=116
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SEER Crude Incidence Rates  Leukemia
SEER 13 Registries for 1998-2002

Incidence of acute myeloid leukemias



AML ´97 :              Überleben

Years from diagnosis

O
ve

ra
ll 

su
rv

iv
al

               n       Median

kurativ         408          343 d

palliativ           99            54 d

supportiv        31     9 d

0,10 ± 0,02

p < 10 -6



Treatment Protocol 
 

TBI:      200 cGy (7 cGy/min), single fraction 
CSP:      6.25 mg/kg p.o. b.i.d. days -3 to +84 then taper
MMF:      15 mg/kg p.o. b.i.d. day 0 to +27
(Fludarabine:   30 mg/m2  day  -4 to -1)

                 CSP
MMF

TBI
HSCT Chimerism Analyses

-3 560 28 84-2 -1



Patient characteristics :   RIC-HCT vs. CT 
( CT - only patients in continuous CR1 before consolidation II;  landmark analysis )

RIC - HCT

n = 55

AML ´97 OSHO

n = 103

p

Age (median, range)  a 65  (60-74) 65  (60-78) .27

AML   (de novo / secondary) 40 / 15 78 / 25 .82

Cytogenetic risks
   low { t(8;21),  inv(16) }

   intermediate  ( normal, other )

   high (-5/5q-, -7/7q-, ..., complex)

 - 

15

  6

 - 

81

22

 

.66

CR1 - HCT  or  consolidation II
(median, range)  d

  77  (5-258)   58  (24-147) .004



Years from HCT  /  consolidation II

RIC - HCT
   HOVON / OSHO  n = 55

0.43 ± 0.08

CT - consolidation
   OSHO AML ´97   n = 103

p = .47

L 
F 

S



Years from HCT  /  consolidation II

RIC - HCT
   HOVON / OSHO  n = 55

0.43 ± 0.08

CT - consolidation
   OSHO AML ´97   n = 103

p = .02

R
el

ap
se

0.84 ± 0.04



  

Years from CR1

L 
F 

S

RIC – HCT  n = 15

CT n = 230,47 ± 0,13

0,15 ± 0,08

p = .09

follow up median 2.7  ( 1.5 – 4.5 ) a

follow up median 3.1  ( 0.4 – 5.8 ) a

LFS of patients with AML CR1 >60 a 
and high risk cytogenetics: HCT vs. CT



  
Years from CR1

R
el

ap
se

0,85 ± 0,08

0,31 ± 0,13

RIC - HCT
   n = 15

chemotherapy
   n = 23

p = .008

RI of patients with AML CR1 >60 a 
and high risk cytogenetics: HCT vs. CT



RIC-HCT:  risk factors for relapse

48/141 patients had hematological relapse

Risk factors: Absence of acute GvHD 
Absence of chronic GvHD
CD34 chimerism day 28 ≤90%



RIC-HCT:  response to relapse

50% CR, but survival is 3,6±0,03%.
None of the patients relapsing <100 days after 

HCT survived.

Independent prognostic factors (multiv. A.):
Reduction of IS and/or DLI (p=0.04)
Amount of donor chimerism at diagnosis (p=0.01)
Time from Tx to Rel (<100 vs >100 days; p=0.02)
Presence of GvHD (p=0.05)



RIC-HCT:  response to relapse

12 patients (8,7%) had CD34 decrease after HCT

Decrease of immunosuppression restored CD34 
chimerism to 100%.

Survival of these patients is 90±9% at 4 years.  





           The European Group for Blood and Marrow Transplantation
          The European Group for Blood and Marrow Transplantation          The European Group for Blood and Marrow Transplantation

Auto/RIC-allo versus Auto in Myeloma
Study design

Diagnosis

Induction treatment
(VAD or equiv)

Response SD, PR or CRHLA-typing

Autologous stem cell harvest

HD-Melphalan + auto SCTSTUDY INCLUSION

HLA-id sibling No HLA-id sibling

RIC-allo transplant No treatment or 2nd HDM + auto 
SCT(optional)

CR

Continuous

No treatment

Relapse

PR

Treatment

DLI
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Treatment of first choice for many hemtological and Treatment of first choice for many hemtological and 
non-hematological malignanciesnon-hematological malignancies

Only curative treatment for many diseasesOnly curative treatment for many diseases

Almost no age limitAlmost no age limit

Risk factors definedRisk factors defined

Alternatives for patients without a donor (Haplo, CB)Alternatives for patients without a donor (Haplo, CB)

Understanding graft-versus-tumor mechanismUnderstanding graft-versus-tumor mechanism

Present of HCTPresent of HCT
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Is there something to improve?Is there something to improve?

Future of HCTFuture of HCT
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Future of HCT Future of HCT 

 Reduce transplant related mortalityReduce transplant related mortality
 Reduce relapse incidenceReduce relapse incidence
 Define optimal treatment for diseases on a Define optimal treatment for diseases on a 

regular basisregular basis
 Prospective Clinical StudiesProspective Clinical Studies
 NetworkingNetworking
 StandardisationStandardisation
 Education / OutreachEducation / Outreach
 Quality control (accreditation)Quality control (accreditation)



Induction
I/II

Donor search 
(if no matched sibling

unrelated search)

RInduction 
or Consol1

Related or 
unrelated

SCT.

EBMT study in AML > 60 yrs

HOVON,OSHO,
SAKK.........

Option 2

non-SCT 
treatment

No donor

donor

Option 3

Max. 6 months

Option 1
Entry

non-SCT
treatment 

If relapse

Related or 
unrelated

SCT.
Induction

Max. 5 months

A

B

R= randomization 2(A):1(B)

2

1



•More prospective clinical studies

•Promotion of basic science

•Cellular therapy outside haematological field

•Connect disease study groups and EBMT

•Consultor for EU, patients and families

•Education (MD, nurses, technical or DM) 

Strategy Meeting of the EBMT
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TOPICS:  
a. Global survey of transplant activity 
b. Development of universal patient, donor and 

center ID numbers 
c. Maintaining consensus on common data set 

for donors and recipients 
d. Facilitating the development of national 

registries 
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Thanks to all 

physicians, Ph. D., nurses, 
data manager, statisticians, 
emplojes, patients, families, 

politicians, national 
authorities


