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Stammzellen aus Nabelschnurblut —
Studienevidenz
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Stammzellquellen

Knochenmark bzw. peripheres Blut

Nabelschnurblut
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BM Registry, Quelle fur Stammzellen aus nicht
familiarem Spenderkreis

12,931,197 (24-Dec-2009)

Potentielle Spender



Donor Selection

= An unrelated adult donor matched at HLA
A, B, C and DRB1 by allele level typing is
preferred

= Conditional probability of finding an 8 of 8
matched unrelated adult donor is

= 519% for Caucasians
= 30% for Hispanics
= 20% for Asians

= 17% for African Americans

M. Eapen, 2009

Mindestens 10.000 Menschen in USA und Europa,
die keinen Spender finden




Survival in Adults after UCBT

Impact of low cell dose and HLA mismatch

BM Transplantations

Cord Blood Transplantations

Probability of Overall Survival (%)

13 18

Months after Transplantation

Rocha et al. NEJM 2004; 351:2276
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Die Geschichte der Nabelschnurblutstammzelle

Erste Nabelschnurblut Transplantation
1988

Hematopoietic reconstitution in a patient with Fanconi's
anemia by means of umbilical-cord blood from an HLA-identical sibling.
Gluckman E, Broxmeyer HA, Auerbach AD, Friedman HS, Douglas GW,
Devergie A, Esperou H, Thierry D, Socie G, Lehn P, et al.

N Engl J Med. 1989 Oct 26:321(17):1174-8

Nabelschnurblut wurde anstelle von Knochenmark verwendet



http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Gluckman%20E%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Broxmeyer%20HA%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Auerbach%20AD%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Friedman%20HS%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Douglas%20GW%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Devergie%20A%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Esperou%20H%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Thierry%20D%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Socie%20G%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Lehn%20P%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstractPlus

Nabelschnurblutstammzelle. Eine verlalliche Quelle

Hematopoietic reconstitution in a patient with Fanconi's
anemia by means of umbilical-cord blood from an HLA-identical sibling
Gluckman E, Broxmeyer HA, Auerbach AD, Friedman HS, Douglas GW,

Devergie A, Esperou H, Thierry D, Socie G, Lehn P, et al.

Taglich 100 Milliarden Zellen !

v

2 Mio Stammzellen ;

Seit 21 Jahren!!!!
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Nabelschnurbluttransplantationen (summiert)
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> 80 Nabelschnurblutbanken

Number (x thousand)

420

Ly

350

360

30

320

300

250

160

140

120

106

iy

A

41—

20

Total number of cord blood units

Annually
B ONA Clazs I-tuyped BDNA Class II-tuped B ABOR-tuped I Total

406.000 Einheiten gesammelt

5 =
|
LA
P
== o Y I O O i | | I I I | | | | | | | |

1985 1990 1991 1997 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2000
Year (0 BMOW 20




Proof
Reduction in TRM

1994-1999: 51%+/-5
2000-2002: 34%+/-3
2003-20086: 27%+/-3

Wagner et al., 2009; LA CBF




Verbesserung der TRM (transplantation related mortality)

A

Ab 2000 internationalisierte Standards fur Nabelschnurblutbanken



Verbesserung der TRM (transplantation related mortality)

Bessere Auswahl der zu transplantierenden NSB Einheit

HLA Match

Zellzahl pro kg KG
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UCBT in non-malignant disorders (n=268)

Overall survival according to HLA and cell dose

2 and 3 HLA diff and cell dose >= 3.5 (h=62)

—

0 and 1 HLA diff and cell dose < 3.5
(n=28) Full match

BM

60

Months Presented by Gluockman et al. 2008



Leukemia free survival in children

CB matched (n=35) 60%%

BM matched (n=114) 38%
CB 1-AG MM (n=157) 45"

CH 2-Ap MM (n=267) 33%,
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NYBC ACEP Months
CI TRr Eapen et al. Lancet J007T; 36%9:1947-54




s The NEW ENGLAN D
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%=’ JOURNALof MEDICINE

Cord-Blood Transplantation from an Unrelated Donor in an

Adult with Chronic Myelogenous Leukemia
Jean-Philippe Laporte, M.D., Ph.D., Norbert-Claude Gorin, M.I)., Pablo Rubinstein, M.I)., Sylvie
Lesage, M.D., Marie<France Portnoi, Ph.D., Véronique Barbu, M.D., Manuel Lopez, Ph.D., Luc
Douay, M.D., Ph.D., and Albert Najman, M.D.

26 yo female with CML BC

Time to ANC 500/ul: day 23

Time to PLT 50.000/ul.: day 48

NEJM 19946; 335: 167-170




HLA = 2 ap mm

TNC =15 x 107 kg

UCB 2

HLA = I ap mm

THC =15 x 107 kg

Cytoreductive
Therapy

Double UCB

Platform

Simple addition of
unit 1 and unit 2

HSC

BE¥MBx BMBx

Speed of PMN 4 l,

Recovery

1040




Non Myeloablative

Contribution to

engraftment

Days afiter double UCBT

Myeloablative

Contribution to

Days after double UCBT

Transient Double
Chimerism

« early host recovery

« same pattern of ‘dual
chimerism’

* ‘winning’ unit is random




Relapse in Patients with AML/ALL in CR1/2

L

Probability

Myeloablative Therapy

1.0-
0.8 <o
0.6-

Single
0.41 31% (17-45%)

I_l
Double
1% (0-15%) _
2 3

EuroCord-Netecord and Lymphoma Working Party of the EBMT




MNotch-mediated expansion of human cord blood
progenitor cells capable of rapid myeloid reconstitution

Colleen Dielaney'?, Shelly Heimfeld!, Carolyn Brashem Stein!, Howard Voorhies", Ronald L Manger! & mﬂlm

Irwin [} Bernstein'+
2010

Evaluation of ex vivo ANC =500/ul.
expansino (Notch ligand and Median 16 days (7-34)
cytokines) Expanded unit fate
9 patients ]'l'l'lt'l:‘il |]'I‘IL'!{|«|:I'|'IIIIIHI]EIL'! o
Persistence in several Fl]ppulg
chimerism
Delaney et al. ASH abstract
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Zusammenfassung 1

Nabelschnurblut ist vollwertiger Ersatz fir Knochenmark

Raschere Verfugbarkeit
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Probability of Overall Survival
by HLA Matching for Early
Disease Stage

8/8 HLA Matched (n=835)
7/8 HLA Matched (n=379)

Log-rank p-value = < 0.0001

24 36 48 60
Months after transplant
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Probability of Overall Survival

.\ by HLA Matching for Advanced

Disease Stage

8/8 HLA Matched (n=327)
7/8 HLA Matched (n=195)

Log-rank p-value = 0.02

24 36
Months after transplant



Zusammenfassung 1

Nabelschnurblut ist vollwertiger Ersatz fir Knochenmark

Rasche Verfugbarkeit

Geringe cGvHD
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Chronic GVHD

BEM matched (n=310), 33%

CB matched /MM (n=466), 17%

18 24 30

Months

Eapen M et. al. Lancet 2007



Zusammenfassung 1

Nabelschnurblut ist vollwertiger Ersatz fir Knochenmark

Rasche Verfugbarkeit

Geringe cGvHD

Bei 0 MM bessere Uberlebensraten mit NSB
verglichen mit OMM KM



Behandlung genetisch bedingter metabolischer Erkrankungen

Diagnosis

ALD

GM1 Gangliosidosis
Hunters Syndrome
Hurlers Syndrome
|-cell disease
Krabbe disease
Lesch-Nyhan disease
MLD
Maroteaux-Lamy
Neiman-Pick B

PMD

Sandhoff disease
Sanfillipo Syndrome
Tay Sachs

Alpha manosidosis




ComsoFacilFestmes
Countesy of E Ksdkiis M D

43+

T 0, 0 T T T T T T T T
6 12 18 24 30 36 42 48 54 60 66
Calendar Age (mo)

Nicht transplantierte

Provided bv J Kurtzbera



Engraftment of UCB cells In
Brain

Cortical White Matter

Brain sections of a female Krabbe patient who died 1 year post UCBT.
XY Fish demonstrates male (donor, blue dot) cells engrafting in and
differentiating in brain.




Behandlung Genetisch bedingter metabolischer Erkrankungen
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Overall Survival by HLA Match

P=0.05

=35 or 45 (N=TT)
=58 or 6/8 (N=T8)

2 3

4 5 @& 7 &8 9
Years Post Transplant

Provided bv J Kurtzbera

10

Frobability

0.8

0.2

0.0

Owverall Survival by Performance Status

P=<0.0001

=50, 90, 100 (N=82)
== 10-70 (N=6E)

1 2 3

4 &5 @& T & 5% 1w 11

vears Post Transplant



Behandlung Genetisch bedingter metabolischer Erkrankungen

Provided bv J Kurtzbera



Zusammenfassung 1

Nabelschnurblut ist vollwertiger Ersatz fir Knochenmark

Rasche Verfugbarkeit

Geringe cGvHD

Bei 0 MM bessere Uberlebensraten mit NSB
verglichen mit OMM KM

Sinnvoll wenn das Pool an verfugbaren
Nabelschnurbluteinheiten wachst



