HPMCHTIEFmMBEEHTL LVl

e Hospital of Ryogo Cifiege oi wied

SEEMNKE mERdN REEd
58 33 [0 IR BR MM iR BAZE £2011.10.8

EBEEXNICRITD “alternative donor”
DBIRA A=

I3 S

BEE
(=207
B

L

=

Fiw R




F2 B [ K i i A e 4 B 31| A8 4 i ) B0 (2 11945

N~
/Om.bovooomhcnooo\

~

B mini
I | I I I .fu"

2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010

1988

1993

1995
1997

1999

M 4E

Gluckmanb[Z&YFanconiB M5 B IR
2L L& B B B L 1T

New York Blood Center §%iL
JEMmGE BB OBENEITIND

MENBEFM/ LD, EEERI/ N> D R

M )IBERH L/ > TERBLO
JF I # & ) i 5 M FS 4B AV HE AT

BAREFL/ VIR0 NS




FRIBERHEDR

1400

——
FLFRMm
1200
1000 -
- _
&0
400
200
1 1 1 1 i 1 1 1 1 1 1 1 1 1 1 1 1
o S5 RE THE OBEE 9FE 1ME 1E 125 13F 145 1ME 6 175 1BE 195 0= NE 225
>
SLVE /Y HNOW60
AR ER B
140 uEE
P A
120
| I__
100
. I
. I
" I
20 B
1 1 1 1 1 1 1 1 1 1 1 ]

AR 12ESH 2E6R NEVR TMERR XMEIF IMEV0AENREIR BEIA 13EIR 13EIR

SLVEM /N> NOW60




BHEnBHESERBIE £FEOLR

Cumulative Incadence of disease-free-survival

0.8

0.6

04

Cord blood trunsplamotion

- * - -

Hone marrow transplantation
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Time aller trnsplantation (y)
Takahashi, S. et al. Blood 2004;104:3813-3820
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Conditioning regimen (Myeloid)

day -9 -8 -7

5 4 3 -2 -1 0

TBI
(3Gy/d)

Ara-C d.i.2hs
(6g/m/d)

G-CSF conti.
(5ug/kg/d )

CY d.i.2hs
(60mg/kg/d )

*e o0

Conditioning regimen (Lymphoid)
day -7 -6 -5 -4 3 -2 -1 O
TBI
(3Gy/d)
CBT
CY ) ¢
(60mg/kg/d)
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7 ARY (CSA) : 3mg/kg/ H (day -1~)
NIRFTEE & 2R o TR R O R N5 2
BERIIHGRERED. R 12 Bk E
day60% 8k 2. TGVHDDRIED B & ARITIIE10-20% /B D
EETRET S

AY RLFtE—FUX) : 15mg/m2 (day+1)
10mg/m2 (day+33 & ('day+6)
MTX#&Z G THRORA aR) V&5
day+1iZi%12, 18, 2444 124515mg/m2.
day+3ii%12, 18, 24 124510mg/m2.
day+61Zi%24, 33, 36BFH#124510mg/m2

A1 DG-CSF#: 5-
BAE® 5 B B2 DFHEREG000/ o 1A EICET A ET

Patients characteristics

No. Diagnosis Clinical stage Sex Age(Ys) BW(kg)
1  AML(M4) CR2  standard F 26 48.0
2 MLL CR1 standard F 33 66.4
3 MLL CR1 standard F 28 48.6
4  AML(M4) CR2  standard M 47 76.0
5 LBL Refr  high M 19 58.0
6 ALL CR1 standard M 30 74.8
7 ALL CR1 standard M 26 80.8
8 AML (M2) CR2  standard F 24 48.0
9 AML (M2) Refr  high M 39 71.0
10 MDS overt Refr high F 53 42.0
11 MDS overt Refr high M 39 74.8
12 MDS RA standard F 35 68.0
13 AML (M2) Refr  high M 20 80.7

Median 30 68.0




Double Units Cord Blood

ABO HLAcompatibility Cell dose (Cryoreserved)
No. CB-1/CB-2 CB-1/CB-2 (total)
% PUCBUCB-2GyH ~ nvd®™  Nec(x107/kg) CD34+(x105/kg)
1 B/O/A 5/4  6/4 (4) 2.37/1.48 (3.92) 0.32/0.59 (0.91)
2 AB/A/AB 4/5  5/6 (4) 2.38/1.96 (4.28) 0.45/0.40(0.85)
3 A/O/A 5/4  6/4 (4) 2.87/1.86 (4.73) 1.81/0.79 (2.60)
4  AIAIA 3/5 3/6 (3) 2.08/1.67 (3.75) 0.36/0.55(0.91)
5 A/O/B 6/5 6/5 (5) 2.15/1.96 (4.11) 1.06/0.60 (1.68)
6 A/B/B 414  4/4 (3) 1.64/1.68 (3.32) 0.41/0.29(0.70)
7  AIAIA 4/4  4/4 (3) 1.98/1.97 (3.95) 0.37/0.16 (0.53)
8 O/A/O 4/4 415 (1) 2.59/1.98 (4.57) 1.51/0.28 (1.79)
9 A/AB/A 4/5  5/5 (4) 1.90/1.73 (3.63) 2.51/0.28 (2.79)
10 AJ/O/O 6/5 5/6 (3) 2.15/0.79 (2.99) 1.46/0.32(1.78)
11 0O/0/O 4/4 414 (2) 1.58/1.07 (2.65) 0.91/0.16(2.79)
12 O/O/AB 414  4/4 (4) 2.17/1.60 (3.77) 0.62/0.60(1.22)
13 O/A/B 5/4  5/4 (2) 1.57/1.14 (2.71) 0.30/0.33(0.63)
Median 3.77 1.22
Cumulative proportion Cumulative proportion
with Neutrophil count 500/pl = with Platelet count 50,000/pl =
% %
100 100 -
80 1 80
60 60 1
40 40
20 1 201
0 oo-
0 5 10 15 20 25 30 35 40 0 25 50 75 100 125 150 175 200 225
Days after CBT Days after CBT
Median Range Median Range

Single(N=32)— 22days 18—351 NS Single(N=32): — 44days 28-2081 NS
Multi(N=12):— 2ldays 16-28 Multi(N=12): — 50days  32-70




Incidence of GVHD

aGVHD (n=12) cGVHD (n=10)
0 2 No 6
| 7 Limited 4
I 2 Extensive 0
1] 1
v 0

Clinical Results

Death 3
within 35days 1
36-100days 0

Relapse/DP 3

Survivor 10

Cause of death

Relapse2, Bleeding 1 (cerebral 1)
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Survival rate

Survival

]
.87 [ |
6] OAS(4yr) 71.9%(n=13)
4 DFS(4yr) 62.9%(n=13)
.27
0 L T
0 1 2 3 ) 6

Years after CBT

Detection of chimerism at day 14

CB-1/ CB-2/ Recipient (PB) day28
1 86.6% / 8.0% / 5.4% 100% / 0% / 0%
2 0% / 100% / 0% 0% / 100% / 0%
3 86.4% /7.0% / ND 100% / 0% / 0%
4 0% /100% / 0% 0% /100% / 0%
5 88.2% /4.7% / ND 100% / 0% / 0%
6 88.1%/ 6.4% / ND 0% /100% / 0%
7 95.9% /0% / ND 100% / 0% / 0%
8 51.0%/ 42.2% / ND 0% /100% / 0%
9 40.2 /59.8% / ND 0% /100% / 0%
10 ND /94.0%/ ND 0% / 100% / 0%
n 87.7%/ 6.5/ ND 100% / 0% / 0%
13 51.1%/35.3/ 13.6 100% / 0% / 0%
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Double Units Cord Blood Transplantation

ABO

HLAcompatibility

Cell dose (Cryoreserved)

No pyca-ucB2 Sy Chvd®M  NeoqdoeTikg) GO proeSkg)

1 BIOIA 54 64 (4)  2.37/1.48(3.92) 0.32/0.59(0.91)
2 ABIAIAB 45 56 (4)  2.38/1.96(4.28) 0.45/0.40 (0.85)
3 AO/A 5/4 64 (4)  2.87/1.86(4.73) 1.81/0.79 (2.60)
4 AAA 35 36 (3)  2.08/1.67(3.75) 0.36/0.55(0.91)
5 AIO/B 6/5 655 (5)  2.15/1.96(4.11) 1.06/0.60(1.68)
6 A/B/B 44 A4 (3)  1.64/1.68(3.32) 0.41/0.29(0.70)
7 AAA a4 414 (3)  1.98/1.97(3.95) 0.37/0.16(0.53)
8 OIAIO 34 35 (1)  2.59/1.98(4.57) 1.51/0.28(1.79)
9 AIAB/A 45 55 (4)  1.90/1.73(3.63) 2.51/0.28(2.79)
10 A/O/O 6/5 56 (3)  2.15/0.79(2.99) 1.46/0.32(1.78)
11 0/0/O 44 44 (2)  1.58/1.07(2.65) 0.91/0.16(2.79)
12 O/O/AB a4 44 (4)  2.17/1.60(3.77)  0.62/0.60(1.22)
13 O/A/B 54 54 (2)  157/1.14(2.71)  0.30/0.33(0.63)

Characteristics of dominant and non-dominant cord blood units

Patients No.1 No.2 No.3 No.4 No.5 No.6 No.7 No.8
TNC(107/kg)

DU 1.33 2.27 2.59 3.56 1.23 1.79 2.24 2.37
NDU 142 2.21 2.80 2.95 1.80 244 2.93 2.50
CD34*cells(10%/kg)

DU 0.49 0.57 1.38 1.40 0.25 0.46 1.27 1.29
NDU 0.18 1.15 0.94 0.39 0.28 1.10 1.87 0.65
CD3*cells(107/kg)

DU 0.50 0.30 0.50 0.98 0.13 0.41 0.19 0.18
NDU N/A 0.36 0.22 0.51 0.21 0.28 0.31 0.39
Serotype(HLA-A,-B)and low-resolution genotype (HLA-DR) mismacth
DU 1/6 0/6 1/6 1/6 0/6 1/6 0/6 1/6
NDU 2/6 1/6 1/6 2/6 1/6 1/6 1/6 1/6
High-resolution genotype (HLA-A,-B,-C,-DR,and-DQ) mismacth
DU N/A 5/10 3/10 6/10 0/10 4/10 0/10 1/10
NDU N/A 5/10 3/10 3/10 1/10 5/10 3/10 4/10

Dominant unit:DU KangHdJ, et al.

Non-dominant un

it:NDU

Early engraftment kinetics of two units cord blood transplantation.
Bone Marrow Transplant. 2006
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Multiple Cords in Adult UCB transplantation

Barker et al. Ballenet al. Brunsteinet al.
Cy-TBI Flu-Mel-ATG Flu-Cy-TBI1(200cGy)

Number of patients 23 21 95

TNC(107/kg) 4.8 4.0 3.6

Time toANC engraftment 23 20 12

(days)

Graft failure(%6) 0 14 Not AV

Acute GVHD I1- IV (%) 65 21 61

Choronic GVHD (%) 23 25 25

OAS(1 year) 57 79 44 (2year)

Schoemans H, et al.

Adult umbilical cord blood transplantation: a comprehensive review.

Bone Marrow Transplant 2006
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IL.\% =
£iE 51 8% 61
% (M/F) 53/8
Fin 37#%(10-54)
= 70.5kg(50.1-129.8)
EB AML 29
ALL 17
CML 6
MDS 6
NHL 3
BiERH
Standard risk 27
High risk 34
WHEmERAVSENRMERBEETOBELLZLERICETIHA
ERR20-22FE METARBET
g il
AR (x107/kg)
Xaiz=yhk 1.92 (1.51-2.48)
INL=wh 1.58(0.78-1.98)
&t 3.58(2.36-4.43)
CD34 k5 4l R $ (x105/kg)
Xaiz=yhk 0.50 (0.18-4.62)
INL=yk 0.50(0.04-3.02)
&t 1.10(0.43-7.32)
B S<2.00x107/kg  38% (62%)

EHmERVNSENEMERBEETORELEREHRRICETSHE

SER20-225E 8 RETRBES
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Cumulative proportion
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cGVHD
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Disease free survival

|

- T T T T T
0 N 1000 1 X
Tim Surviral Rate (% [ 0% Cl
day 100 F l' ( ™
day 365 (y) 40% i 36-61%
day 730 (2y) 47% 4~ 50%
dav]09s 9y | 17% | 34 "
B mERAVNDENSHERBEETOBELLRLERICET IR
FRE20- 226 BREATARREF
éz " s
----- ' moo
Tiue Sutvival Rate % 5% C1
day 100 85% 14—-02%
day 365 7% 44 0D%
day 730 54% 10~ 65%
dny 1006 549 6%
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Event free survival

- adranced standnrd

. urvival Rate (%) | %O 1 Surviral Rate (%) FA%C |
v 100 | 09% 19— 51% 510 B1-92%
day 365 (1y) 1204 18— 480¢ 679 46519
day 730 (2y) 20% 16— 45% 67% 16—51%
dayl1005 (3y) 0% 15—45% 67% 46—-81%
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EHEA  versus RERIRISIE

950 cGy
1076 cells injected 1
C57BL (EGFP) into C57BL = 37 %
950 cGy

1015 cells injected C57BL (EGFP) into C57BL = 53 %

\ - (as mesured in the other femur)

RN FI L0 RN R

Exp Hematol. 2004 ;32:782-7..__

Direct intrabone transplant of unrelated cord-blood cellsin > @
acute levkaemia: a phase |/l study

s s wsccutnd with defered s Bdiod engaPonnt i dbet 200 o abad puticrd

FEMIEE MR [E]18
aGVHD. BH. 24 FE

C FREE 238 RMECERCEAIZLR
L hMEEE 368

" aGVHD M-IV 0
LI AR 16/32 130 A

st B0l AT ibonbonrt <ol Dbl Dimviphontaions wvrmniecs o priddes
o HEA eautSed cordldond sl sre ramnpliated, Bvas bading be 14
o e e 1

Lancet Oncol 2008; 9: 831-39
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TBI | CBT
(3Gy /day)

Fludarabine ! *
(40 mg/m2/day) l l l l

CcY |
(50 mg/kg/day)

GVHD¥BA
LHoRRKRYY

BHE3E R (day -3) &Y HORKY Ime/kek 240 B Rk A S
%, BIZMARERE. 250~450 4 g/mlEd B, k. RIRASTTEE
THNITROREICHYER HREEBOL5EREHFIRE).
GVHDAS RIS RS B

SOz /—I)VERETJIFIL
THERTSH (day -3) &Y. #HE#%30BET. 15 mg/kg/day (5274
L) cRROvsd s,

XIFRE;

G-CSF [CiEE
BiEtkday 1720 Lday5&kYG-CSFEHRET %,
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Patient and graft characteristics

HLAmatch  Cordblood unit

Patient (ylzijs) Weight Diagnosis Diesease stage GVHD . ig:(;tgin
No. ISex (kg) GVH HVG NCD7 CD354 prophylaxis Sites
vector vector  (x107kg) (x10%kg)

1 64M 48.4 MDS-AML  Untreated 46  4/6 3.05 0.88 CsA/MMF(15) 4

2 68/F 430 MDS-AML  CR5,MRD+ 4/6  4/6 3.50 0.69 CsA/MMF(15) 4

3 60/M 56.5 ALL,Ph+ CR1,MRD+ 5/6  6/6 3.27  0.99 CsA/MMF(15) 4

4 66/F 471 AML,M4 Refractory 5/6  5/6 2.05 0.45  CsA/MMF(30) 4

5 51/M 62.4 MDS Refractory 5/6  5/6 2.58  0.46 CsA/MMF(30) 4

6 62/M 66.0 ALL CR1 5/6 5/6 2.71 0.30 CsA/MMF(30) 4

7 B51M 86.3 NHL(FL) Refractory (Re Auto) 4/6 4/6 2.04 0.63 CsA/MMF(30) 4

8 63M 70.0 AML, M4 CR2,MRD+ 46 4/ 2.24 0.56 CsA/MMF(30) 2

9 61/M 57.3 MDS-AML  CR1,MRD+ 4/6  4/6 3.00 0.70 CsA/MMF(30) 4

10 57M 56.8 NHL(PTCL) Refractory 5/6 5/6 2.72  0.57 CsA/MMF(30) 4
Median 61(51-66)57.1(43.0-86.3) 2.72(2.04-350) 0.60(0.30-0.99)

neutrophil engraftment>500 /pl

1.0 IBM-CBT Median day17(7-33)
n=10

0.8

0.6

0.4

Cumulative incidence

0.2

0 20 40 60 80 100 120

Days after transplantation
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platelet recovery 250,000 /ul
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Umbilical cord blood transplantation after nonmyeloablative
conditioning: impact on transplantation outcomes in 110 adults
with hematologic disease

Claudio G. Brunstein etal BLOOD, 15 OCTOBER 2007

A

1.0 2%

/— (A) Neutrophil recovery.

e
>

Cumulastive Incidence
2 o
e -

o
=

Age 51
; __H Stage 50% not early disease
e T T T N 85% 2CBU

Timad TNC 1CBU 3.3 (1.1-5.3)
Bio TNC2CBU 3.7 (1.5-6.8)
3 685
=06 p— %
% 4 / (B) Unsupported platelet recovery
S 0.2 platelet recovery greater than 50 x 10°/L at 6 months

Time, mo
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Kaplan-Meier estimates of overall

survival
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Outcomes after intra-bone marrow injection of unwashed

cord blood following reduced-intensity conditioning

Patient Time to recovery (days) GVHD
> > Relapse Current status Cause of death
No. Neutrophil Platelet2  Platelet 2 Acute  Chronic
20,000/ul  50,000/ul
1 7 12 39 1 None NA Dead, day 214 Sepsis
Not Not
2 9 reached reached 1 NA NA Dead, day 81 TMA
3 9 42 45 | None No Alive, day 809
4 24 55 103 | None No Alive, day 505
5 17 35 40 1 None NA Dead, day 111 CMV pneumonia
6 33 49 55 I None No Dead, day 291 Aspergillus
pneumonia
7 17 40 40 | None No Alive, day 330
8 21 36 36 I None Ig; day  Alive, day 239
9 Rejected  Rejected Rejected NA None NA Dead, day 143 GVHD after.semnd
transplantation
10 17 47 47 1 None No Alive, day 141

Abbreviations: NA = not applicable; TMA = thrombotic
microangiopathy
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Peripheral blood donor chimerism

myeloid lineage T-cell lineage
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A “No-wash" Albumin-Dextran Dilution Strategy
for Cord Blood Unit Thaw: High Rate of Engraftment
and a Low Incidence of Serious Infusion Reactions “ ot e T

A ,r:“-s
Judiet N, Borker," Michelle Abboud.” Rabert D, Rice,” Rebecco Hawke,’ Allson Schaibie.” !
Glenn Heber," Vincent Lo Russa” Andromachy Scaradoves”

Preparation of cord blood (TB) ures for inkution by albamindexan dluticn wihout cesty fugation may be " | JJJ
oo for adekt patents cell o and, ushbe 3 bachide thaw, i il condacted inthecon- a0
trolled sboratory smarcomant. Therelors, we studbed CB samplareagon (CBT) using this techmigue in 54 c . =
conseative CBT recipmnts =20 kg, Pasierex (medin age =47 years [range 766 yean]. madion waghe = i i _J
71 g [range 24-108]) were wansphinsed for Sigh-risk bogic maly Wit mpehoutl
=35 or owe (n=19) condibosig and $44 humas leukecyte ansgen (HLA)matched dow >
be-urit grafes. One hundr od srves wrats were uawed with Slution, wheres | red lood cell (RBC)-replets Vi Pyt Bamplend o 6t
e was washed A 5.0 Seseran 40025% albcerin solution was used. REC. depleted uais (0= 104) were d-
bated 28,500l medun Sl volime 200 sl [range: 200-500]), whereas RBC.replete unts fo=3j wered- B/
fetnd z‘b“l'mﬁulwhnmnl[r_wr 400-335]). Towd nuchented cel (TNC) recovery wen #6% - "‘."“‘:
the redan ihind TNC dose wi 117« 10" kgluree. Athough 35 patmnts (65%) hod 2 totd of 45 imnfmon 3
reacnons ¢ rauses. 31 hyperseraion. 3 pain, | rigorufeser, 2 cransient ypposis, 2 rendl impanment) requirng 2 P H_,-—-———'
6d00nal therapy. thero ware no usion.reated seriows adwerse events, 30d reactions serne not relited oo l i e
§
s

dmedryl wllonide (DMS0) dosaty. Curmubitive ncdence of uataned donor engraftment was 94X (V5%
cumnalitve inciderce [C1): 87.100) with nestrophll recovery occurring at & medan of 25 duys [range
13:43) i opedoabluive and 10 daps frange: 7.35) in nonespeicabiutive recipienes. CB thaw with dbursls.dex-
an dilation redudes snit manguacon. and minimaes coll ks, speeds Gime o infusion, is asocined with
3 tokrzble ifution rexcson profile, 3nd 2 high rate of wataned engrafimant in CBT recipients =10 &g

Wl Woed Marves Teangpdans 1521798 600 (2000) © 2009 Awervan Swwty fior Blod swd Varse Trovplasivas
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. - e ~ ™

T Pont Tronanee 1 At 14

Biol Blood Marrow Transplant. 2009 Dec;15(12):1596-602

20 & VB I OFREER B BREE (5578 XRE)

BBE (&) | 2003 | 2004 | 2005 2008 | zoo7| (<10°cell)
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BW=50kg 2~3 1 0 0 0 0
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1.0x107/kg——= o W Y T 5
=3 B3| T13] 80| 10510
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S 602 | 634 | 571| 530| 174
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2) Wik BREICHITHF RN B EREFIZ30% R
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4-2 B
L1DEHEFE L. D DOLUTDETHDIERZHE - EHNEZERET S,
4-2-1 BEFEFDOEEH S5 LT0R LT ORI, F=I&., 55K T, HaRE
. RBREEOBRFLEEDERAICZKY ., BHHIEMATLEIZLSBIEDEIL LD
HONEHI BTSN EH
4-2-2 BBHEEGHAEEET S,
4-2-3 AEERIRERICDOE, HEADSZAXEICKDEEIFONT-BERE
4-2-4 HLA-A,B,DRIIFE —HF-IIGVHARLIARELNA—HR O Mm#EFF—
B IIEUNER,
4-2-5 BEE/ N> (JMDP) IZE ULV THLA-A B,DRITFE —HM DEEFET
HLA-A,B,DRB1ID A — M 1IELIN D IEMGER F—E B ILELD ., mBHECE
HOBENDETHIHEEZEZONDAEH,
4-2-6 BARPBEFEM/AD YRR T—2(2SMLTWSEFRI/NU I, EERED
1=12.0 x 107/kg Ll E D #AREEE ST HLA-A B,DRILER — AL L2IRERUNT
— O E®MATEET DEH
4-2-7 Performance statush \ECOG M £ ({73 1) TOE = (X1DFEHI,
4-2-8 0. i, P, BEICEELRFREST G UTOEEEAT-IEH,
1) DEBE KRE T, TFFF DEjection FractionHY50% L1 £
2) BRI 5T DEIARMEL R EIFIE AY93% LU £
3) MEE) JLE AEAS 2.0 mg/dILA T A DIMEASTIEAHEERIE & LR 0D 2.5%
LIF
4) MBIV T F U AEHN R IEE LRDLSELUT

BHERLE

IVETIEV |40mg/m?/da | | ! ! ! }
y
YIn7 32773 |50mg/kg/d | |
b ay
TBI 3Gy !

A SR !
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8-5-1 FBHEREIRE
BHEATRELLT. EFOOLFY 2 100mg. EEBEFOX D (742
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MmAFEZEIZITHEL,
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GVHD®RELT, 70RR) B LUSaT/—ILEREIIFIL
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8-6-1 LHIORKRY>

BHE3B I (day -3) &Y URRRY > 3mg/kgZ 24 i miEd
%, B2 hiBREE(E, 250~450pg/mlEd %, £E . RRASFTEET
HNEFEROBEICHVER (BHEBREBO2EEEZHEIRE).
GVHDAZ N IEH T 5.

8-6-2 SO7x/—ILEREITFIL(MMF)

FB4ERT3E (day -3) &Y. B4#E# 0B E T. 30 mg/kg/day (43240 L
S)TRO®ET S,
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