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Characteristics of
Hematopoietic Stem Cell

« Multi-lineage
differentiation (white

HSC

cells, red cells, platelet) Self Self
> >
®  Renewal ® Renewal ®

« Self-renewal capacity

gdifferentiation

* Ability to reconstitute

myeloablated patient HP@ @

gdifferentiation

Vb
Gy TN




.
........

lymphoid

progenitor
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The percentage of CD34*
cell in different source

e 1-3 % of nucleated cell fraction in bone marrow
(BMT:1960 +#)

* 0.1-0.2 % in peripheral blood (PBSCT:1980 #) :
GCSF-mobilization

* 0.8-1.2% in cord blood (CBSCT:1989 #)
(Yin et al., 1997)
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History

1914: Alexis Carrel: cells or organs from another one would
always be recognized as foreign and then be
rejected.

1951: Lorenz E. et.al.: Radiation protection could be
conferred by bone marrow infusion. (due to factor in
bone marrow will stimulate marrow recovery).

1957: Thomas ED et.al.: 1st attempt of BMT in human
beings (failure; HLA was identified in 1960+ )

1959: Thomas ED et.al.: 2nd attempt of BMT in identical
twin (hematological recovery occurred in 2 weeks,

« 1 but leukemia recurred months later )
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Type of HSCT

Donor Selection Procedure

Allogeneic:MSD / MUD Y 4

o 3 bbbk | 2R oM

Syngeneic: F °rF g2 24 >+< PBSCT
Autologous CBSCT

T-cell depleted
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Autologous HSCT, for What?

To rescue BM failure after cancer therapy:

Breast cancer
NPC
Germ cell tumor
Ewing's sarcoma
Neuroblastoma
Osteogenic sarcoma
Wilms tumor
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Allogeneic HSCT, for What?

To replace incorrigible hematopoietic defects:
* Quantitative defect: aplastic/Fanconi’'s anemia

* Qualitative defect:
+ malignancy: leukemia/MDS, lymphoma, myeloma

+ non-malignant diseases: sickle cell anemia,
thalassemia, immunodeficiency ...

~ .
g




Haploidentical Transplantation:

Father Mother
A1l | A9 1| A3

B8 | |B15 B7

DR4| |DR6 DR3| |DR2

Possible
children

Al

A1 || A3 A9 || A2 A9 || A3

B8 B8 || B7 B15 B15| | B7

DR4| | DR3 DR4| |DR2 DR6| [DR3|  |DRe| |DR2
Child 1 Child 2 Child 3 Child 4

~ Hoffbrand AV,Pettit JE Clinical Hematology;2"led:iashy \Wotfes & i
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Allogeneic BMT

Major Causes of Failure:

& Graft fallure : total body irradiation 1200cGy
failed to result in engraftment.

& GVHD : some form of matching between donor
& recipient Is necessary.
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GVHD (graft-vs-host disease ; # f£4~ #L7 1 & 5 )

PRSI TS L L FRTE

+ B8 B FIRE T - Bt % Rt DIC (Disseminated
Intravascular Coagulation » ft3f e & p EFH ) s 5+ =
= X FiE75—90% o

« FEPF 2
14 te 90 {8 365 4L & | Acyclosporine - 3 g8 2
GVHD > P|%- B8 ®E R FfE o o
2.T cell Depletion

« Bt - 215 GVHDEF B—%DLI (Donor
Lymphocyte Infusion) Z # #£#cGVHD » Fjg fmPe o %
% ﬁ’%
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T Cell Depletion

Anti-T cell monoclonal Ab
Positive selection of CD34(+) cells:

CIiniMACS Instrument

= Technical Specifications size:
- 70 cm (w) x 60 cm (d),
90 -130 cm (h)
= weight:
- 35 kg
= input voltage:
- 100- 240V AC
= power consumption:
- 180 VA
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Minimum cell requirement for HSC
transplantation

Mononuclear cells 2-3x108 4-8x108 CBC

CD34* cells 1-2x106 2-8x10°%  flow cytometry

« All cell numbers are per Kg of recipient body weight
« MNC: Total WBC x Total collect# x DC% (a‘r"‘,ﬁ% seg ~ band) - Pt 8 £
« HSC? ¥ &k (R & ¢ ¢ Lymphocyte% 3 % %)
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Stem Cells Harvest & Isolation

e Bone Marrow
e Cord Blood

* Peripheral Blood
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Bone Marrow Harvest

JEES ¢ 0B gt > B AR > AR g B

o FBIR LIRS R E 22 % (R )
I - Rl E AR A B A RS B 2
« 3£ :10-20ml/ kg (600-1500ml)

* Nucleated cell : 2-3 x108/ kg
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BMT:Bone marrow aspiration
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Bone Marrow Stem Cell Separation

| BMajor ABO type incompatibility (RBC removal)
EMinor ABO type incompatibility (plasma removal)
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Umbilical Cord Blood
harvest and Isolation
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Cord Blood Processing (- )

Unit >80 ml ( or 50 to 79 ml if cell number > 6x102 ) , mixing

Remove 5 ml for HLA typing, CD34, sterility and hematology

Addition of Hespén 1/5 of residual volume

1st centrifugation (500 rpni'; 6’; brake off) , remove plasma

Transfer buffy coat into processing bag set

|

2nd centrifugation (1500 rpm; 13’°; brake on)
Test for HIV, HCYV,

Remove plasma » HTLV-1 ,HTLV-II,
l GPT, HBsAg, HBc,
RPR, CMYV,

Microbiology 2
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Cord Blood Processing (=)

Inject air (30 to 40 ml)

l

Measure and adjust final volume to 201 ml

l—> Assay for CD34 and CBC

Add DMSO

l

Preparation of freezing bag .

l

Controlled Rate Freezer

l

MVE Stock Series tanks
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PBSC Harvest and transplantion
# AR d s 28 w% $ (PBSCT) ?

bxy -

F . A R
JEA A D BT B - R RN EMFIES o
* G-CSF¢myflpdn > 7 ¢
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PBSC Harvest method

« Baxter: Baxters AMICUS CELL SEPARATOR

« TERUMOBCT :COBE
. Spectra Optia® Apheresis System
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R Lo

rE2iER

o LR - 4 16GH 4

o Fg ¥ # Pk double lumen

* CVP line

Lumen Priming Flow Rate
volume(ml) | (ml/min)

Distal (12GA) [1.4 220-370

Proximal 1.3 220-370

(12GA)




F i R R v B

PP A F ) EF R RFE 0 UL E A ELE
SRR R

FEE P 4-6% F4oF 2 L T3 5G-CSF» B & 18T
Bpw-x iy
PEGETRBT AR S p LT Y
BRI LA AR g AR R RE R B
(double lumen) -

0 F pEE35 B 0 A
P -BFIRAZSE
AREP P FAAT
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@ > £ pICBC (HCT ~ WBC ~ MNC -~ Platelet )
g R 35 F (35-60 ml/min)

z 8 2 £&:Inlet volume (10,000~12,000ml)

p A8 : 3-5x10° CD34* cell/kg

2 8 : >5x10° CD34* cell/kg
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Stem cell
thawing and Infusion
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1.Water bath : L 3g8 2 37C 2. #-canisterrt &4 ¥E » £ i
» water bathp
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Chemotherapy and PBSC mobilization
Auto-PBSCT

G-CSF
o - ERE G-CSF

e = g .

Day -50 Day -45 Day-5 Day0/1 Day 10+

j} Fed i@ o
VWV

Harvest pmi > Infusion of PBSC
of PBSC 2]

2 4
e 0F

2%
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Chemotherapy and PBSC mobilization
Allo-PBSCT

S ’ Ly LA
% n kiR e

LER - gz%lrjb

G-CSF M

Donor
Day -35 Day -7/6/5 Day 0/1/2 Day 10+

Recipient
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Conditions FIENEHEA:2013/04/26
Min Max Mean LL uL 2013/03/30 | 2013/03/31 | 2013/03/31 | 2013/03/31
22:00:00 00:30:00 18:55:00 20:00:00
ENEE 522 733 57.71 - - 73.3 64.9 70.3 63.3
NOTE: Starting time:2013/03/29 23:55:00

Finishing time:2013/04/071 16:55:00

100.0
03/30 22:00:00
750 alue=73.3 03/31 18:55:00
20 alue=70.3
Laa]OESEND 03/31 20:00:00

alue=64.9

25.0

083:55:00 12:25:00 00:55:00 13:25:00 01:55:00 14:25:00
03/29 03/30 03/31 03/31 04/01 04/01
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