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In the beginning, there was bone marrow



Fuente de progenitores para
trasplante

1.- Introduccion

2.- Uso en Europa

3.- Procedimiento de obtencidn
4.- Composicion celular

5.- Resultados clinicos
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Differences in Stem cell
sources (BM, PB, UC)

e Anatomical

e Biological

o G-CSF effect
 Absolute cell numbers



Stem cell sources

CD34/MNC Vol. of Harvest
UcC 1% 0.1L
=\ 0.8% 1-1.5L
PB (G-CSF) 0.6% 10-20 L




Comparison of Stem cell
sources for transplantation

Current use Iin Europe
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EBMT Activity survey on HSCT 1990 — 2005:
changes in stem cell source by donor type
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Number of stem cell products
released for unrelated transplantation

Number of donations
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http://www.worldmarrow.org/index.php?1
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A Meta-Analysis of Unrelated Donor Umbilical Cord
Blood Transplantation versus Unrelated Donor ASBMT

American Society for Blood

Bone Marrow Transplantation in Adult and Marrow Transplantation
and Pediatric Patients

William Ying Khee Hwang," Miny Samuel,” Daryl Tan," Liang Piu Kob,” Winston Lim,?
Yeh Ching Linn’ Biology of Blood and Marrow Transplantation 13:444-453 (2007)

Review: Umbilical cord transplant for haematological diseases

Comparison: Umbilical cord blood transplantation (UCBT) Vs Matched unrelated donors (UBMT)

Outcome: IDisease free survival in Adults.l

Study HRE {random) Weight HRE (randam}

or sub-category lag[HR] (SE) 95% CI Ta 95% Cl
Takahashi 2003 1.5000 {0.3100) = 29.11 4,48 [2.44, 8.23)
Laughlin 2004 0.2500 (0.1400) : 34,95 1.28 [0.98, 1.8%9]
Rocha 2004 -0.2300 (0.1000) 35.90 Q.79 [0.65, 0.97]

Total (95% Cl) 4 100, 00 1.56 [0.76, 3.17]

Test for heterogeneily: ChiF = 31.71, df =2 (P < 0.00001), F = 93.7%

Test for overall effect: Z = 1.21 (P =0.23)
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Number of Cord Blood Units available for Unrelated

Transplantation
W. Fibbe 2007
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http://www.worldmarrow.org/index.php?1

Worldwide Storage of Cord Blood Units

147,311

UNRELATED CORD BLOOD BANKS/REGISTRIES



http://www.worldmarrow.org/index.php?1

Number of Units Stored in Private Banks
134 private banks; estimated 780,000 CB units stored

W. Fibbe 2007
Number of CBU stored in private banks in Jan. 2005
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“storage of CB for personal use is not recommended”
ASBMT Committee report. Biol Blood Marrow Transpl 14:356-363 (2008) 18
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LONDON: Monday august 28, 2006

“Soccer dads tackle injury by storing baby stem cells”

Top British footballers are storing stem cells from their newborn babies
as a potential future treatment for their own injuries on the pitch.

"We decided to store our new baby's stem cells for possible therapeutic reasons,

both for our children and possibly for myself," the paper quoted a Premier League
player as saying. "As a footballer, if you're prone to injury, it can mean the end of

your career, so having your stem cells - a repair kit, if you like - on hand makes sense."
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LA INFANTA LEONOR, HEREDERA DEL TRONO ESPANOL
Los principes Felipe y Letizia congelan células madre de su hija

Es para atender posibles enfermedades futuras, segun confirmé la Casa Real espafiola.

"Se trata de una practica habitual" de la clinica Ruber
Internacional donde se produjo el parto, sefalo el vocero.

Opina el especialista Javier Sanpedro que "la sangre del cordon umbilical
contiene células optimas para el trasplante de médula 0sea, una técnica bien
establecida para el tratamiento de la leucemia". Fuera de la familia es
bajisima la posibilidad de hallar un donante cuyas celulas sean compatibles.
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http://www.clarin.com/diario/2006/02/27/elmundo/index.html

VOSOTROS ESCOGEIS EL COLOR DE SU CUARTO,
SUS JUGUETES, SU NOMBRE,...

¢Y S1 PUDIESEIS PREVENIR SU FUTURO?
CELULAS MADRE QUE UNEN A LA VIDA

urmbilical de un recién nacido.

laVida en sus manos

babé.

urnbilical
*Fuerite: HETEORD

UNA DECISION DE CONCIENCIA

"Cada afie nacen en Espafia 20 nifios que hoy podian ser curades eon sus
propias cf lulas de sangre de cordén umbilical. No podiamos tomar otra opeidn
que no fuera contactar con Bioteca y garantizarnos una proteceldn para el
futuro de nuestra hijo"

JIOGE ABEL + PADRE EM MARZO DE 2006

LA SOLUCION ESTA EN EL MOMENTO DEL PARTO
La soluckén pasa por ufilizar las células madre contenidas en el corddn

Las células madre son células indiferenciadas, que poseen una enorme
capacidad de multiplicarse y de transformarse en nuevos tejides.

Er un nueve ser en gestacén, an el que los tejides tienen que ser ereades de
inicio, es natural que exista una gran cantidad de éstas células en circulacidn
en su sangre. En el momento del parte, muchas de éstas eélulas se encuentran
en el corddn umbilical, de donde pueden ser ficllmente recogidas, en un
proceso completamente seguro e indoloro tanto para la madre come para el

El uso de las eélulas madre ya ha probade ser de gran importancia en el
tratamiento de un gran nidmero de enfermedades graves, habiendo sido
realizados a dia de hoy mds de 6.000* transplantes con sangre de corddn

21
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Comparison of Stem cell
sources for transplantation

Procedure of harvest



Stem cell harvest




G-CSF: Donor aspects

 Rarely severe adverse events
—Splenic rupture 1/5,000-1/10,000

—Cardiovascular events (of 3,286 donations 2
strokes and one myocardial infarction)

—Flares underlying auto-immune disorders

e« Concern of G-CSF induced leukemia
—In Breast Cancer
—In Severe congenital neutropenia



/;Em science
and

Severe donor events after allo- HSC donation

Halter J, Kodera Y, Urbano Ispizua A, et al. Hematologica, in press

e 51,024 first allogeneic (50% BM/PB)
— 5 donor deaths
+ 1 BM, 4 PB

— 37 SAES
« 12 BM, 25 PB (p=0.01)

— 20 Hematological malignancies
« 8 BM, 12 PB (p=0.02)

The European Group for Blood and Marrow Transplantation



Excellence in science

el Severe donor events after allo- HSC donation

Halter J, Kodera Y, Urbano Ispizua A, et al. Hematologica, in press
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Severe donor events after allo- HSC donation

Halter J, Kodera Y, Urbano Ispizua A, et al. Hematologica, in press

Event Total
Death 1/10.000
PB=BM
SAE 1/1.500
PB>BM (x2)
Haematological 1/3.000
malignancies PB>BM (x3)

The European Group for Blood and Marrow Transplantation



Movilizing stem cells

Is there an alternative to G-CSF?



G-CSF and CD34* cells in BM and PB
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G-CSF and CD34* cells in BM
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Homing and Movilization

Lapidot T, Experimental Hematology 30 (2002) 973-981
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Steady state

HSPCs
" High CXCL12

o g [ow CXCL12
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Mobilized

Méndez-Ferrer Simoén, Nature 2008



Homing and Movilization

Cathepsin G
MMPs

Lapidot T, Experimental Hematology 30 (2002) 973-981
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G-SCF and movilization of HPC

/ CXCR4
Elastases @@\

Cathepsin G
MMPs

Larochelle A, Blood 107 (2006) 3772-3778
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AMD3100 and movilization of HPC

CXCL12

Liles WC, Blood 102 (2003) 2728-2730
Burroughs L, Blood 106 (2005) 4002-4008
Larochelle A, Blood 107 (2006) 3772-3778

37



Figure 1. Dose-response analysis of AMD3100-induced mobilization of
CD34+ cells into peripheral blood. Healthy human volunteers received a
single subcutaneous injection of AMD3100
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Umbilical Cord

 Advantages
— Rapid availability
— Lower risk of aGVHD
— Lack of risk for the donor




Umbilical Cord

e Disadvantages

— Treatment of graft failure or
relapse

— Fewer HPC
<20% of adults with >3 x 10’CN/kg



Overcoming CB cell dose barrier

. Double cord blood transplants
University of Minnesota

. CB + Haploidentical HSC third party
University of Madrid

. Ex vivo expansion of CB cells (copper chelator)
MD Anderson

. Co-Infusion of mesenchymal stroma cells
University of Korea

. Ex vivo expanded Treg cells
Godfrey WR, Blood 2005; 105:750



Analyses of very early hemopoietic regeneration after BMT:
Comparison Between IV and IB Marrow Routes

Li Q, Stem Cells, Feb 22, 2007

BMC-injected = |1/
Tibia |
(IBM-BMT)

Saline-injected
Tibia
(IV-BMT)




Overcoming CB cell dose barrier:
Intrabone infusion

<20% of infused stem cells home to the BM

IBM Injection has shown superior efficiency
Castello S, Exp Hematol 2004, 32: 782

No clinical differences in allo-BMT setting
Hagglund H, BMT 1998; 21: 331

IBM could be useful in CB setting
Genova's experience (EBMT 2007)



BUsqueda Unidad CU

1. ldentidad HLA
2. Dosis celular adecuada
3. Criopreservacion reciente



Comparison of Stem cell sources
for transplantation

Cell composition



Cell subsets and allo-SCT

e CD34+ cells
— Myeloid
—Lymphoid

T (and Treqg), B cells
e Dendritic cells
e Mesenchymal stem cells



Progenitor cell collection
Healthy donor

A CD34+ cells x 10%/kqg
— UC =0.3
— BM =3
- BM-G = 4
BM-GPB-C PB-G =5

\




CUMULATIVE INCIDENCE OF TRM AFTER UNRELATED
DONOR UCB TRANSPLANTATION (N =102). EFFECT OF
CD34 DOSE. Wagner et al. Blood 2002;100:1611
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TRM (A) and Survival (B) according to CD34*
dose in allo-BMT. Bittencourt et al. 2002
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Transplantation of mobilized peripheral blood
cells to HLA-identical siblings with standard-risk
leukemia (EBMT Randomized Study)

Schmitz N et al. Blood 2002:100:761

“The correlation of survival with CD34* number
was significant in the BMT group (P =.022), but
appeared nonexistentin the PBPCT group”



Comparison of stem cell sources for
allotransplants

Clinical results BM vs PB



Probability, %

Long-term outcome of patients given transplants of mobilized blood or bone
marrow: a report from the International Bone Marrow Transplant Registry and the
European Group for Blood and Marrow Transplantation

Norbert Schmitz, Mary Eapen, Mary M. Horowitz, Mei-Jie Zhang, John P. Klein, J. Douglas Rizzo, Fausto R. Loberiza, Alois Gratwohl,

and Richard E. Champlin

(Blood. 2006;108:4288-4290)
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Allo-SCT

| eukemia Free Survival

BM PB
AL RC1 4 +
AL >RC1 & +
CML CP1 + i
CML >CP1 - +




Goal of allo-SCT

 Rapid hematological recovery of allo-
PBT with incidence of cGVHD of allo-
BMT

« G-CSF primed bone marrow?



Gerald J. Elfenbein® and Robert Sackstein® EIXEFI":K%?:)T&

Experimental Hematology 32 {2004) 327-339
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Stem cell sources
Intensity of allogeneic reactions

aGVHD c¢GVHD Relapse Chimerism Fight against

Infections
ucC + + + + +
BM + i i+ i +

PB (G-CSF) + + + + + + + + +




Muchas gracias por su atencion
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