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Durham, NC

Fhi¥Duke University Medical Center D HEE T,
/NRIZT BT Brelapse free survival ZHLA identical
sibling[f] OBMT & chemotherapy THERT 5 &, 4%
RIIBMT D Z S Aichemotherapy Z H B 5 M Iz & <
BWHBRETRH 52, TXNTOBRFIIBMTZT
%1ZI3Table 1D & 5 72 EIREE D B,

Table 1. Barriers to BM Transplantation
Donor availability

Regimen related toxicity

GvHD

Graft Rejection/ Graft Failure

Immunodeficiency/ disregulation

Relapse

1.1 Umbilical Cord Blood for Stem cell source

Stem cell®Y — X & L CCord Blood3# % 7=
DIL1980FEMIT, T. Boyse 5IZL DR LI & /=
EEBIZIZIUE D, DWTH. Broxmeyer 512k DIn
vitro studies. enriched progenitor cells. increased
proliferation. more efficient gene transfer/s £1Z D
THFE RSNz, 1980FMRITUCBIZ DN Thh

D/l EZEXE®DHETable 20 L D122 5,

Table 2. Collection of UCB

®  HPCs are immobilized throughout pregnancy.

®  HPCs are present in UCB regardless of the route of
delivery (e.g. vaginal vs. C. Section)

®  Mobilization is not due to and effect of labor.

1.2 Related UCB Transplantation

19884F, UCB Transplantation THLII L 7= 55 1 4l
HoOB#ENf TNz, ZOFr—2 37y >a=—%
D10 DB DFITZ Dtk D M 24 L 7=
PIT, I0ERDOBIEDITRICEFELTNS, &T
HRWHITH S, Related Cord Blood Transplantation
DREBMITDNTIIIS4E DOLancetiC B I N /=
Wigner 5 D#iE43% % (Table 3), THEICEA TX,
HIfER DrecoveryldBMTIZ b XA LB L, Il /MR D

~ UCB& THEL =

recoverylJB WS, GVHDIZE Z DI Wiz E D4
#hHF 55,

Table 3. Related Cord Blood Transplantation

®  Engraftment feasible in children
®  WBCrecovery slightly delayed
®  Platelet recovery delayed

® Tess GvHD

HJE Acute GVHD @ ¥4 # & #HLA identical
sibling ] OBMT & HLAHURE 436/6 & /- 135/6 A& D
&+ BMT#%0.18+0.08 (n=74)
TUCB#4%0.03+£0.02 (n=56) Tdh o/, THITH
BRERWY Z & 12, haploidentical UCB transplantationiZ
BT 5 GVHDFHA % T DR A 7xhaplotype 2t &k B 3k
THLIMRERKRTHZMNITE OGVHDREA D X IZ
BWAHD, Ay FHREHF Dhaplotyped & &
FETSH5GVHDD FHEAIZO0E /- 1dgrade 1 & R EE
(Table 4) THY., RIHBHEIERAND B LD ICE
A5, EEHBEHDIENOTENTIIRONSHED
HEHIREBRTH 5,

Table 4. Haploidentical UCB transplantation Risk of

GVHD
Disparity at NIMA# Disparity at NIPA##
GVHD Grade 0 — I 10 1
GVHD Grade II —1V 0 4

# : not inherited maternal haplotype
## : not inherited paternal haplotype

1.3 Unrelated UCB Transplantation

Unrelated Cord Blood BanksiZ19924F = 7 —3—
2 ¥t > % — DDr. Rubinstein 5 I2 & D 158 & 4.
BiES,000LA LB H M AREINT NS, 1997
#£{ZDuke Univ. & American Red Cross & UCLA &
Georgetown® 3 g THEZII U, 20014EF T
I215,000 unitsDWFE 1 2RI B FHETH D, %
D5 5Duke TIL7,500% BT 5, Coordinating
Center& U CEMMESH 5,

UCB Dprocessingld R D 3 step 5725,

1. Volume reduction



2. RBC depletion
3.Cryopreservation Controlled rate vs.
Mechanical freezing
DMSO=XHES
I DR TE H Ztable 517, HBUCHER

informed consent® 5% % table 6.1Z7R 9,

Table 5. Unrelated UCB Transplantation
Banking

Sterility
® Cell count, HPC, Cd34
® ABO/Rh
® HLA HLA-class I; serology, HLA-DR;
DNA typing
® HEP
® Viral Serologys (Mother) IgG class
® (CMYV Cultures (Infant Saliva)
® Family History

Table 6. Banking of placental Blood
Informed Consent Process

Education
® Literature in new OB packed posters and
video
® Talks at Lamaze classes
® Consenting session with collection nurse
°

Reaffirmation of consent after delivery

Major points of consenting process

® Donation is voluntary

® No guarantees that unit will be collected
banked or present if requested for use by
donor's family

°

Maternal blood sample (feedback of
positive serology results)
Preview of mother and baby's charts

Confidentiality

1.4 UCBDHERE

BIE®D5EMIZ1650 % f A Duke Univ. &
Minnesota Univ. Tfrbil. BAE%K 6 » A LA LEBEA
TEBENIONCRD, T0DDB143FOBHEIC
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DT, BFDFEL ZTable 71C, Table SICHBHE X
N-BFELPEFEMICONTOIE#RZ. Table 9ICH
WY > % —T&® %Duke & MinnesotaD BEAES D&
Wz, Z L TTable I0ICHLADE S E %R,

Table 7. Unrelated UCB Transplants

Duke Univ. and Univ. of Minnesota

Diagnosis Total (n=143)

® Malignant disease 97 (68%)
ALL 48 (34%)
ANLL 35 (22%)
CML 6 (4%)
JCML 3 (2%)
CLL 1 (1%)
NHL 2 (1%)
Neuroblastoma 2 (1%)

® Non-malignant disease46 (32%)
SAA/FA 13 (9%)
BD/Osteopetrosis 5 (3%)
MDS (Refractory Anemia) 4 (3%)
Immune deficiency 8 (6%)
Metabolic disorder 16 (11%)

Table 8. UCB Transplantation— 4/98
Duke/ Minn.
Characteristics of Recipients

® Recipient age (years)

Median (range) 7.2 (0.2- 58)
® Recipient weight (Kg)
Median (range) 21.6 (4.8-92)
® Recipient of sex
Male / Female 89(62%) / 54(38%)

® Recipient's CMV serostatus
Negative / Positive / Missing
68 (48%) /69 (48%) / 5 (4%)

Characteristics of UCB Grafts
®  Volume of UCB collected (ml)

Median (range) 84 (40-214)
® Cell doses (X 107/kg)
Median (range) 3.6 (0.7-33.8)
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® (D34 dose (X 10%kg)

Median (range) 7.6 (0.2-105)
® CFU-GM dose (X 10%kg)

Median (rang) 1.3 (0.1-89.1)
® (CD3 dose (X 10%kg)

Median (rang) 9.0 (0.0-101)

Table 9. UCB transplantation Duke/ Minnesota

Differences
Duke MN

G-CSF + -

TBI +/— +
Steroids High Low Dose
HLA disparity 3/6+ 5/6+
Adults + -
Chemotherapy Mel Cy

Table 10. Duke/Minnesota UCB transplanta-

tion 4/98
Degree of HLA Match Number
6/6 15 (10%)
5/6 47 (33%)
4/6 61 (43%)
3/6 9 (6%)
2/6 2 (1%)
not available* 9 (6%)

*DRB1 assignment was not available
HLA typing grade: Serology for HLA-class I (A, B)
High resolution typing for HLA-DRB1
(The results of Unrelated UCB Transplantation at Duke
and Minnesota Univ.)
NeutrophileDengraftmentiZ DV T, ANC=5 X
10%/LiZ 7% 5 Medianid 25H (Range: 10-59
days) THV., HLADFERAERZEEL2 5%
9. CD34BBME OB ML >16 DB L <3
(X10%kg) DR Z BT 2 E>16 DB RO
EENHBSN, p<0.01 TEBEND >, &
BOERZRE U THEITL 2K R % Table 1112
Y. EROEERRTFIIBMEINSCD34k M
MO TH D Z LD Tz,

Graft failure D B R BB 4 2R &2 Table 1212777,

Table 11. Multiply Regression Analysis

Relative Risk p value
CD34 dose (X 10°) 1.04 (1.02-1.06) <0.01
GFU-GM (X 10% 1.2 (1.1-1.06) <0.05
Recipient weight 1.01 (1.00-1.03) 0.05
HLA match
6/6 and 5/6 1.0
2/6and 3/6 1.4 (0.6-1.6) 0.17

Table 12. Graft failures of Unrelated UCB
Transplantation

Graft failures 9/145 (6%)

Diagnosis
CML

SAA

FA

ALL (no ATG)
ANLL

number of patients
3 (38%)
1(12.5%)

2 (25%)
1(12.5%)

2 (25%)

Platelet engraftmentiZ DWW T, PLT=5X
10YLEBRDITET ZHEITFRET 2.7
months (Range 1-8 months) TH o7z, F/=
Neutrophile D35 & & FIFRICHLAD R A 1357
BE25Z29. CD34BEOBEMIALA 160
L <3 (X10%kg) DR BT 5 51608
NEMOEZEZERL, p<0.0I TEETH > =,
GVHDIZDWT, Acute GVHD D4 HRidgrade
I-IVAY 0.37 (0.29 - 0.45), grade IM-IVAS 0.14
(0.08 - 0.20)TH V. HLADBEEE L GVHDF
AR Eidgrade I-IVDOGVHD & & grade I-IVD
‘GVHD & HMHBHIZ A 5 172h > 72, Chronic
GVHD (Limited and Extensive) ¥4 |3
0.11(0.02-0.20)Tdh > /=,

Relapse#130.25 (0.12-0.38) TH > 7=,
Survivali30.44 (0.35-0.53)T. HLADREEE
ERMBERB SNBSS Tz, BEDERICD
W< 2 years (n=32) , 2-17 years (n=85) ., >
18 years (n=26)D3F TLET 2 &< 2 years
(n=32)I3 Mt DFEIZ LR B Wasurvival(0.8) TH >



7= (p=0.01), BHE I N7/=CD34GHMIEE D
Dose (X10%kg) %#4# (=18; n=30, 7-17;
n=34, 3-6; n=32, < 3; n=26) IZHVF. =0
survival 2 L84 5 &£ =18 (0.6) O &<
3(0.2) DO THEEZ (p<0.01) AN

2o
®  Non- relapse Mortality {Z DT,

v/ BHECD34BtEMif sk (X 10°/kg) Z4%F
(=18; n=30, 7-17; n=34, 3-6; n=32, < 3;
n=26) 2. tHEZFARD < 3DH
(0.8) TIIMDOEEGEIT0.5)IT LB S M
WZEM-o7z (p<0.01),

Grade I —IV®Dacute GVHDFH AR & Z D
FBiE (Low dose methylprednisone; n=71,
high dose methylprednisone; n=52, other;
n=20) DEWIZ DWW THBEIIRN > 7228,
F A EE D& W & Mortality IZ D W Tidhigh
dose methylprednisone®t D E 5 A¥low dose
BICHAX 2 fFE WmortalityZ R L /=
(p=0.09),

FTOMEEEEZLSRTFEL TEREND
Tohd, ZOFERELTUTOLD R
HFnEEbHN 5.

?7: Delayed neutrophile recovery

?7: Lower neutrophile load

?: Neutrophile defect or immaturity

?: Delayed immune reconstitution

D &|Zumbilical cordexpansion system!{Z D VY Tl
N5, 37 0—X R A5 L TITA S Aastrom
cell production system% fi \xCord BloodDexpansion %
fIoTW5, EEOBMITIZE T cord bloodD—#
ZBH L. ¥R % Aastrom cell production system C 4
EE, 12HRICHEBEZBINED. 20X
7% Ex vivo expansion|Z & % UCB transplantationiZ & O
19984F Dsurvival B3O EIZFEHE U 7z survival & HEg
LTEBBEWVWER (0.8) BBESNTVSH, 48
EDLDITIRRBENIMSTRN,

1.5 Haplo-related UCB Transplants
ANDEE (E@2~5F) Zhaplo-related UCB
transplants 2 17 > 72 K5 RICDWTE Y. BFEOMG
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B2 A, Ltk 2 HTHERBIZAMT; 2. BDA; 1.
FA; 1TH o7k, FRF—iI3 AAisiblingT 1 ADS
27weeksDtwinsDpool UCBTH 5., HHE L /=cell
doseld 1, 2, 5, 8 X107/kgTH 5. BHEKEFIL3/4MH
H£EL 1B (5F DFA) Digraft failure TH o 7=,
BRI 1 ADBHE 7 » ARIC—@1EDITP/AHAIZ T
Se TDXDIEHERM S haplo-related UCB
transplantsiZC D WNWTHDEZAUTDEIITEED
5N %,

® non acute or chronic GVHD
Full donor hematopoietic
Normal immune function

Event free survival 1-3 years

1.6 Discussion

Dr. Rubinstein& D @ I A > b : 4 [E DO UCB
TransplantsiZ D VY T D Duke/Minnesota® 5 — % T,
BaDF—F LOMEIIHLAIKETSZEThH 5.
% OHLA matching®Dft: 74 & & 72 7 5 Dmatching D
fEATIENND D, BIZIT. HRIZHN6/6
match&E 95 HDTH KA ODmatchingik T
mismatch& 7% %, HLA®matching %% — U TR
LMEND B, BAx DT —F TIBERMAEEE
K §HFIICD34MEK EHLADEAE TH >
2o

2. Allogeneic PBL Stem Cell Transplantation
Richard Champlain, MD, MD Anderson Cancer Center,
Houston, TX

2.1 Stem cell&Z DSource

Stem celliZ DWW TTable 13D LD ICEEDHBH T &
MNTED, stem cellZHMT 2 HikE L TREERZ
W2 HENH DD, AF71 EDXDIZ, RF—ITh
g, BROmM (5 - K KEEDDRZH
JERT50THS. ZH R —dHEMT DM
EHITEND, —H. KM 5stem cellZ HEY
BLDERDATA ROZTEL, 7z b—ATHM
REFWT HHEERAHETRFIF—OEEB DR T
T, F£AEG-CSFZE FF—ICHTbo THRETHI L
IZ&L Dstem cellZFE L —EOD T = L — A THIE
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Table 13. Stem Cell

® Primitive hematopoietics cells capable of self renewal as well as differentiation into mature progeny

Capable of restoring lymphohematopoietic reconstitution after myeloablative therapy

® Found in bone marrow, peripheral blood, cord blood, fetal liver

CRERBEEFNTHIENTES (ZOEEHH
ITHETREIUC 2 BRI ZHBELELLTWE),
1993 N 51996F OICfThN /= FRIEBHE T
stem cell DR ZF X7z (Table 14), 19934 Tl
EEAEOBENERZMEHRL TWA, 19964
Tlallo PBPC (Peripheral Blood Pheresis Cell) %322 %
BITbND LS/ > . 1G-CSFOEFRHIT X
%stem cell (CD34 positive, CD34 positive and Thy
dim positive) DM ZFH D &, 1ZLHD 2 ~3HIZ
WA sniznwg, SHETE -2 %KY, &AL
[dstem cell DR —H— & L TCD34%2 Z Z10FEH F
DAWTE ., HAIZCD34 negativedli i 2 F W Ift
W D PR % 3R R 7= 0%, CD34 positivelZ FbX,
HEBEINDDOIGBEL /272D, CD34% stem cell
DEVWI—H—ELTEHHBHNTNS, G-CSFOHE
Fe#x 512 X 2 MM DN % Table 1512779, H
MERL 6 5T, M/MRIZEMNE T, CD34 positiveldl
FIZ16F5I1C720D . BREFRERBIHMETE 3,

Table 14. Source of stem cell for allogeneic
transplant
(1993-1996)

1993 bone marrow 99%
peripheral blood 0.5%
umbilical cord blood 0.2%

1994 bone marrow 97 %
peripheral blood 3%
umbilical cord blood 0.5%

1995 bone marrow 86%
peripheral blood 13%
umbilical cord blood 2%

1996 bone marrow 75%
peripheral blood 22%
umbilical cord blood 3%

Table1l5. PB cell concentrations over pre-
treatment level
after 3 days of G-CSF treatment
fold increase over baseline

WBC 6.4* n=41
PMN 8.0 n=41
Lympho 2.2 n=41
Platelets 1.0 n=41
CD34+ 16.3 n=10
CD34+Thy-1¢m 242 n=10
CD34+Thy-14"38~ 23.2 n=10

*: mean

2.2 PBPCORIES
Allo-PBPCTREIZE SR > OO EDEL
T, BALTWATHIMEIZEL AGVHD Td 5, Table
16137 = L — 3 A TEHE L 72 K AE el fa vs 3 o
WY NROMBENENS SWRAL TWS N EH
NRERTH D, ZOMBEIIDONWTIREICRRS,

Table 16. Lymphoid subset collection by apheresis
from 20 normal HLA-identical relatives
apheresis cell/kg recipient

CD3 X106¢ 438 (104-1040)
CD4 X10¢ 301 (100-663)
CD8 X10° 149 (22-402)
CD19 X10¢° 88 (35-143)
CD56+CD3-  X10° 79 (52-193)

ROMBERISREREBHEICHE S TDH 5,
Table 1724 % Tf7 > 7zallo-PBPC TH/NDCD34k
PRI OBMERRAEZ R LTz, 2.5 X106 THEEI
BREEN RNz, Bo EBIFEAEDPBPCIEE
< DML HER T E B,

FfEPBPC®D K F —IZ DWW TTable 18i1ZHT 718
HIZODWTEEBLIToO TWAEETH B, FDOHT



RF—&E U TOBEEHITDNT, Table 1917 B4RRY
ICRY. PBPCRF—DHT, EELRBIEAZREZ
L 7=l Z /89 %,

[Case Report]

® 22 yr male, donor for cousin (AML)

® 6 days G-CSF at 10 micrograms/Kg/day

® Peumothorax after removal of pheresis catheter
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® Spontaneous splenic rupture 2 days later

® Mild ARDS

ZDEXS 3% 2 FIRRERL T3,

KIZG-CSFREIC K HRIEAZ £ L% 5 & Table
200K5172%. BOELHET D DARME CTKRITH
BRI TDH > 7z,

Table 17. Lowest CD34+ grafting doses and engraftment after allo-PBSC transplantation

CD34 cells ANC ANC PLT PLT FU RFLP
/kg transfused >0.5 >0.1 >20 >50 days

1.2.5X10¢° 10 10 11 13 88 ND

2.3.3X10¢ 9 10 16 19 87 ND

3.3.9X10¢ 9 9 12 18 200 100%

4.3.9X10¢ 11 12 14 19 85 ND

Table 18 . Allogeneic PBPC Donors

® Jigibility/ Exclusion----- Donor and Recipient consideration

Practice guidelines for donor management

Monitoring----short and long term effects

Registry for adverse effect

Table 19. Allogeneic PBPC Donor Eligibility

Same as platelet donor with exception

Vascular Access-try to avoid central catheter

Age: pediatric and elderly

Infections: Hepatitis B and C seropositivity may be acceptable

? Exclusion for donor safety
— Bleeding/clotting disease, cardiovascular disease,
auto immune /inflammatory disorder, pregnancy

— 7 Strong family history of leukemia

Table 20. Filgrastim-related adverse events

Adverse day 4 group day 6 group pvalue
Events (n=44) (n=30)

Bone pain 36(81) 27(90) 0.5
Headache 33(75) 20(67) 0.44
Nausea 5(11) 3(10) 0.99
Fatigue 11(25) 16(53) 0.01
Grade 2-3

toxicity* 27(61) 18(60) 0.99
Analgesics 29(65) 25(83) 0.11

*' NCICTC —63—

Risks of mobilization with G-CSF and collection by apheresis

2.3 PBPCO IRk

[ AR M A2 TBMT & PBPCRHEIC /) 5 B
Z g L7z (Table 21). PBPCIIBMT & IFE R U <
SWNEZIIENIDLRMTBIETE S,

Table 21. The comparison of charge between

Apheresis and BM

Apheresis Marrow
Misc 55 1081
Surgery 0 2022
Pharmacy 1907 365
Laboratory 3483 2508
Radiology 115 109
Clinic 182 212
Pro Fee 3416 6090
Cell Lab 3881 2362
Total 1439 1513

2.4 PBPCIZ & A&
(Neutrophil recovery)

PBPC & BMT Dneutrophile D[R 2 [t 5% 1T &
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AMEZEFIRSNT, PBPCOIES NETRL100%
recovery =789,

(Platelets recovery)

Platelets D [EI{EIIPBPC D F S A BMTIZ LR B <
mE L %,

(Advanced LeukemiaiZ 33V} 2 BMT & PBPC O H.i%)

Table 22iZadvanced LeukemialZ 31} 52 BMT &
PBPCIZ & H BHERAR % ik 5.

Table 22. Results with allogeneic PBPC

Advanced Leukemia

BMT BMT PBPC

CSA/MTx CSA/MP CSA/MP
N 30 19 25
Granulocytes > 0.5 16 9 10
Platelets> 50 32 25 18
Grade 2-4 RRT 90% 84% 40%
Grade 2-4 GVHD 49% 63% 42%
Discharged 33 20 16
Day 180 survival 53% 32% 72%

FRLER S I /NR DB RTR D & B0 T, L
L TW/=GVHDRAEHEE D LF (PBPCTIZTHIRAS
BMTIZHERZ S BHEINZ Z LICHFKTB) 3R
SNBMo/. SHIKEWEZ LI, regimen
related toxicity (RRT) ASBMTIZ HLRBH S 2 I H
D 7ze U 7z4%> TPBPCidtoxicity ® GVHDF A & i
Mo 7z, UM Lchronic GVHD D A SHE 2 /X 5
E74% (BMTOHEIE30%) ICHRAEL TV,
DERIZEZERHTDH 5,

-
—

2.5 HLA-identical siblingfEl#54E CTPBPCH1# & BMT
D Le#g ,

-0y NOBHET I —T D ic XD, PBPC
EBMTT DR RERLAE 2= % 1 1% ORE THE
U7z, Table 23ICEBF OB H & BHERE % acute
leukemia ECMLIZDWT E &7z, B L =B HEH
IEPBPCAI288% EBMTH5366ITdH %, ik iHE
IZEFDOHEBS] (acute leukemia& CMLT20F LA E)
IZHER L 7=,

Acute leukemia® B &, EZNH 5N 7= DT

mortality TPBPCAIBMTL DK<, BWHRETH -
7o 7272 Uchronic GVHD D A B EIIBMTIC HE X
mno7z (70% vs. 40%) . MR ERETIES S
HED DI Mo =,

CMLOB &, BENCPTRIEZZ T -HEA
mortality & disease free survival ® lifEHEETED D
7200, BEDPAPTEIEZ 2T B EPBPCOIF
DM S NI R S K < disease free survival b &
o7,

ZDXIBERMNS. PBPCIIER D E WEE
(T0F £T) CEWRBEFITHRLFERE @FMHhD
W<7/2B) #fFO <. GVLHRITL D ER
ZHRERTDIENTES, FIZIUTOL S Bk
THHTZ 3,

Induction of GVL as primary therapy

Nonablative

Preparative Allo Short

Regimento — PBPC — GVHD — DLT
Achieve or BMT Prophylaxis
Engraftment

Eligibility: Elderly (up to age 70) or medically infirm
patients; potential alternative to ablative regimen in

younger patients with indolent diseases.

Table 23. Peripheral Blood Progenitor
Cell(PBPC) versus Bone Marrow (BM)
Transplants from HLA-identical sib-
lings for Leukemia
-Outcome in First Posttransplant Year
(1995-1996)-

[Patients]

® 288 recipient of PBPC transplants

536 recipient of BM transplants

Reported by 105 teams

North America (N=270)

Europe (N=378)

South America (N=62)

Australia /NZ (N=34)

Asia (N=80)



[Results]
® . Acute Leukemia

€ Granulocyte (ANC)

Median
PBPC 14 days (N=131)
BM 18 days (N=230)

(Patients age = 20y)
€ Acute GCHD

PBPC 40% (N=125)

BM 40% (N=217)
€ Chronic GVHD

PBPC 70% (N=108)

BM 40% (N=185)

€@ Overall outcome:
No difference between PBPC (N=129) and

BM (N=270)
@ Mortality
PBPC 20% (N=159)
BM 40% (N=258)
@ Disease free survival
PBPC 70% (N=159)
BM 60% (N=258)
e CML
€ Mortality
CP, PBPC 30% (N=129)
BM 30% (N=245)
AP; PBPC 20% (N=201)
BM 70% (N=33)
@ Disease free survival
CP; PBPC 60% (N=101)
BM 70% (N=245)
AP, PBPC 60% (N=20)
BM 30% (N=33)

ZD LD I2kER M SHLA identical siblingf O [ f&
PBPCIZDWT, Table 240 XS5 FEEHDBHN
5, tiIAV Yy FEBZAONDIRHETIITAY v
M TH B, SurvivaiC DWW TR EHOBEENNET
HU. BIREETIIEFHETZ 72 (Thank you),

Table 24. Allogeneic PBPC vs. BM
HLA matched Sibling
B — Requires G-CSF mobilization of donor
B + Higher CD34 dose
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+ — Higher T-cell dose

+ Rapid hematological recovery
+ Lower RRT, early morbidity
+ — No change acute GVHD

— Higher rate chronic GVHD

+ Greater GVL (?)

? Survival

2.6 Discussion
® Stem cellBBHE D Kk & LT, BMT. UBCT.
PBPCAI®H %A%, Ik <0 Ik M E OBAHE T,
HLAMZEL2Y v FTRVWESIEDHEZA
WRUTWNWD T M ?
<BEZ>
ZOEMIINAWARERES UL, BWEM
T9, 7 AU HTII stem cell BHEICITFEAE BMT
NHWSLN, FmEMH LBFES PBPC MMfTbh s K
IR o/z, A—Ov/)NTIEPBPCAIEICHWSN
TWwd, FMBEHEOBETHLAIKI ATy FidH
%6, PBPCICX D EmMEMaIIARBICHE SN D
2%, FRFICHRZERIGHE S KEBICBHEIND Z &I
2570, BEER GVHD BENEZS6NS, L
FETmEB TS —4 2%, RICHEMBEFTZ O
AiEzZA0nwEE->TVWS, flZIE. KEOD
CD345 Mg 2 2 D Mg 5. FE KSR 2 B
WTBHET2HERETT., 5% EENRBHIT
TRIATIHENRD D EBNET,

3. Requirements for Allele Matching in
Bone Marrow Transplantation

Effie Petersdrof, MD, Fred Hutchinson Cancer Research
Center, Seattle, WA

3.1 GVHDRAEDNA VA 77745 —

T M. TV RNy F 2V Tirbizm
BB BB E CGVHDR A CHLADE A E & ORf%
ZRNIz. TR, HLAORE S EAGVHADD Y
ATy —THBIENRo=, TRED
locusOAREENH > EHMNWGVHDD Y A7 77 7
=I5B E, HLAclass ITH B Z &
RS I-o RITIEMM A & MR E BEFHE T DGVHD
FAEME 2 B Uz, HLA-A, B, DRAMILIE A0
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BETHEL TWSHE, CMLOEH TCPHIICEIE
ZZFEAON~NEDGVHDZR Z U =K E
(matched sibling; 17% {90/526} , unrelated; 38%
{69/182}) #I~B &, BHEMNICHMBEEITIZ
GVHDDREABENE N> 7z,

3.2 HLA typing £fi DitE# & 7 DL A
ZDXIBTFT—FNELN-E, RLIZHLAK
FERFAE D TETIOSMMENEL 2D Z %4
D7z, AL Table 2512779 & 5 IZHLA-DR & DQ#Hi
RO AETITDWT, MiE% CThroad/s 4% B
DIiEZANWZF 1Y > 7 TOREZRE T 545
B 00X VEBRNEFNELZANTY A
> 79 % EDREFUFEOHIZDR]I1 EDR12HE % {7

Table 25. Typing for HLA-DR and DQ

BI5MBEND D ENEo 7=, 19754E, Z DM
fd (DR11) ZHTCZHW/IZMLCETIIE LV %
T2 &. DRI1DOHIZDW5 EDwIVM E WS 2 flikE
DOHIRERET MDD Z ENEo -, FDH
DNA typing S RIEEIZ/2 D, 2 DODwS 2 AT Sk
DRB1*1101 XDRB1*1104D k> iz EI N5
ZENESTz, TOXDITHLAHIFEMNE 51848
HIZED Z EATHLA typingHE i DS & & B izhh
> T&ER,

I M % 1 & BE#H T DHLA-DRB1 & DQB1 D3
1% &GVHD—

19924, 4 IIDNA typingZ V), CMLODHB#H
IZCPA T3k Mk 1 B BE RS 1l 2 17 o 7= SEBIIC D &,

Technique Specificity Example
Serology broad DR5 vs. DR4
Serology private DR11 vs.DR12
HTC >< Dw5 vs. DwIVM
DNA-SSOP Allelic DRB1*1101 vs. DRB1%#1104
Table 2.
HLA-A, B, DR Serologic Matches (1996)
(n=449)
DRB1 Matched DRB1 Mismatched
(n=376) (n=73)
DQB1 DQB1 DQB1 DQB1
Matched Mismatched Matched Mismatched
(n=335) (n=41) (n=48) (n=25)
Group 1 Group 2 Group 3 Group 4
mM~1Iv 125 23 24 15
aGVHD 37% 56% 50% 60%




MiE¥M % 1 © >~ THLA-A, B, DRI —F L TW
ZYEF| T, DRBI alleleDi@E & & I~ 1IVEDGVHD
HAEEOBEREFAN, GVHDD FRHEIIMTX
L CSP% /=, DRBI allele matchf (127/306,
41%) &DRB1 mismatchf (38/59, 64%) DREIT
p<0.01 THERBRENAR SN, D YUK 4 I1IDR
PISL DHLA class IR (HLA-DQ) DmismatchiZ D
WT, BZS EHIHAEEIND 57D D
WEEZXTWE,

19964F, 41345 £ TIZfTo7/ZHLA-A, B, DR}
MEF Y A E > 7 T L T2 IEf#EHE &%
FE4494112 DWW T, HLA-class IO B S E 2R~ 7z
(Table 26.), RO4AFFICHE S NIz, O HLADRB1
allele EDQB1 allele match® (335) @ HLA-DRBI1
allele match CTHLA-DQB1 allele mismatch®f (41) ®

Table 27. HLA-DRB1 Mismatches in HLA-A, B,
DR serologically matched Unrelated
Marrow Transplants (n=364, North America

Caucasian)
Frequency in study population Number of allele mismatched

DR1 80 (10.9%) 4 (5.0%)
DR15 (2) 109 (15%) 3 (2.5%)
DR16 (2) 3 (0.5%) 1 (33.3%)
DR3 138 (19.0%) 0

DR4 114 (15.7%) 18 (15.7%)
DR11 65 (8.9%) 20 (30.8%)
DR12 1 (0.1%) 0

DR13 67 (9.2%) 10 (14.9%)
DR14 24 (3.3%) 4 (16.6%)
DR7 107 (14.7%) 0

DR8 13 (1.8%) 3 (23.1%)
DR9 4 (0.5%) 0

DR10 3 (0.4%) 0

728 (100%) 63

Table 28. Common DRB1-DQB1 Association
DQB1*0301
DRB1*0401 <
DQB1*0302
DQB1*0201
DRB1*0701 <
DQB1*0303
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HLA-DRB1 mismatch CHLA-DQB1 allele match##
(48) @ HLA-DRB1 mismatch© HLA-DQB1
mismatchf (25),

BHTI~IVEDOGVHDRARE RS &, OF
M337% (125/335). @#EAB6% (23/41). OFf
250% (24/48), @FEH60% (15/25) L7x-o 7,
HLA-DQB1DO Y I JBL N)VD I XX v FEIZ
HLA-DRB1 alleleff] (#] ZI¥HLA-DRB1*0401 &
HLA-DRB1%0402) ®I AR v FHELDITZNTE
SD7I)BAEENH 5. HLA-DQDHEEHED
GVHDD Y R 7 77 7% —IiZ/x0., BHERTDOHLA-
DR, DQ allele typing D #A BEAE 3R S 72,

HLAF IR OEELEH. ABEICX Sallelef % D
0 &A1 —

TiRERICZINSDPDO—HADIARy FEFHL
<#N5B, Table 2712 IEMBHIBHBMEZITO /2
North American Caucasian (n=364) OHLA-DRB1
allele$E5E & mismatch®# % /R L 7=z, North American
Caucasian® . O HJFEHE E 1 InormalE [ & 1ZIXF U
THBHM, TITHEHAITRZILEF, SAYYFO
FIBRICROBDDZETHD, TROBELEIDIA
<w FADR4AEDRILICEZ o TWD, HiFHEEE
U TDR3EEEWVWA, A Y FIX0THo7%Z, DQ
KOWTIHESEAEEICER T 5 I AR Y FHRAS
N7- (Table 28), T 725, HLA-DRB1*0401%
AT 2)N\7 0% 7IZHLA-DQB1AIDQB1*0301
THB/)N\70¥17EDQB1*0302TH5/\7 0¥
1L THH 5, FHEICHLA-DRB1*0701DH{EH
DQB1%0201 £DQB1*0303% f#H 3 2 2FED/N\ T
o4 7MdH0. DRBIAEE TDQBIOI AR v

CFREI-oTWVWS, DQBIOIAR Y FDIFEEAE

MZDEIRT—ATHo 7.

JE Ifn 55 Bl f4 /i C O HLA-class I allele mismatch
E B RERRAE DB R —

ZF—T =32 lEDEEDHENZ19984F
10 H TOHLAFR O LB E % Table 291" . Z
ZTC. EHLULZWIZ E13HLAclass 1IZ 540084 D
SERMNHDIETHD, ZOZEMNSLUTDOXD
B AT, TOREZTO 2.
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Hypothesis
Donor-recipient disparity for HLA-A, B and C alleles
accounts for the increased risks of acute GVHD, graft
failure and mortality in unrelated stem cell
transplantation
FBREHE % Table 3012779, HLA typing methodi
BT OHLA-A, B, C allele® > —4 > 2 &fT >
2o MRATHUALEE & LT, GVHDORAEBE I Y
> MET, £E%&FHEIIKaplan-Meieri% % V) /=, Table

Table 29. HLA Diversity
HLA Nomenclature Committees
October 1998

Class I Antigens Class II Antigens
HLA-A 120 HLA-DRB 260
HLA-B 250 HLA-DQA1 19
HLA-C 70 HLA-DQB1 36
HLA-E 5 HLA-DPA1 15
HLA-G 14 HLA-DPB1 84

459 DMA 4
DMB 5
425

Table 30. Study Design

® 300 patients transplanted from unrelated donors for
CML CP1, CP2, AP

Conditioning Regimen: CY-TBI

T-replete Done marrow

GVHD Prophylaxis: CSP-MTX

Clinical Endpoint: graft failure, GVHD, survival

Table 31. Class I allele Mismatches Among
HLA-A, B, DRB1, DQB1 Identical
Unrelated Donor Transplants (n= 64 pairs)

Mismatch n
HLA-A only 13
HLA-B only 9
HLA-C only 26
HLA-A and B 0
HLA-A and C 3
HLA-B and C 9
HLA-A,Band C 4

64

31IZHLA-A, BAME*¥ T#E& L. HLA-DRB1 &
DQB1 alleleZSiE& L TW 5 JEMmBGHIEEEZME (64
A7) THLA-A. B. C alleleDREERT DI &%+
DHAEDLEERT. £H2I AT Y FIZHLA-CT
I > TWiz, RIZHLA-class IEIIDI AR Y FD
HAEDOETARBEEND > - IEMBEBE T 65
FHDMNERZTable 3212779, Table 3312 —4 > &
WKXBIAE T 2175723007 OMGES N
ROBEEE %R, Table 34IZHLA-class [ITD I 2

Table 32. Class I and II Mismatches among
Unrelated Donor Transplants (n=65 pairs)

Class II mismatch class I mismatch n

HLA-DRB1 None 9
n=20 HLA-A only 0
HLA-B only 2
HLA-C only 1
Combination 8
HLA-DQB1 None 16
n=31 HLA-A only 0
HLA-B only 2
HLA-C only 7
Combination 6
Both None 6
n=14 HLA-A only 0
HLA-B only 0
HLA-C only 2
Combination 6
65
Table. 33.
Histocompatibility Matching
Allele matching 142 (@7%)
Single class I 55 (18%)
Multiple class I 35 (12%)
Single class II 24 (8%)
Multiple class II 7 (2%)
Class I and IT 37 (12%)
300



Ry FT7UINOHAEDLE EZDEERT,

HLA-A locus TIZHLA-A2 allele®D 2 A v FnE
T. HLA-A26 allelelTiZI A v FHEN S /&,
HLA-B locus TI{ZHLA-B35& B44 allele THE Z > T
W7z, HLA-C locusiCDWTRHERDI AT v F
(#12130102/02022) BRI > Tz,

(Graft Failure)
Graft Failure “HLA allelef@E & B & ORI fR 2 /7=

53R 2 Table 351Z/R79 ., Allele match& HLA-class 1

Table 34. Mismatch of HLA-A , B, C alleles

HLA-A Number HLA-B
0201/0225 1 1401/1402
0201/0205 8 1501/1507
0201/0206 2 1501/1518
0201/0207 0 2702/2705
0201/0210 0 2705/2709
0201/0211 2 3501/3502
0206/0210 0 3501/3503
0301/0302 4 3501/3508
2402/2403 2 3502/3503
2402/2407 1 3502/3505
2601/6601 1 350273508
2601/2602 0 3503/3508
2601/2603 0 3508/35 new
2602/2603 0 3901/39062
2901/2902 3 3902/3904
300173002 4 4002/4011
3301/3302 4 4002/4003
6801/6802 2 4002/4006

32 4003/4006
4402/4403
4402/4405
4403/4405
5101/5103
5101/5108
5501/5502
2702/270517
0702/07new
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single mismatch@graft failureZi3ZEH S 7202 o 7245,
HLA-class I multiple mismatch (] 2 ITHLA-A &B=>
HLA-AECIZAEEDNH B HH) Tldgraft failure®
MEbEMN O (29%), % L THLA-class IO
Bl graft failurelZIIBZ 5 < FEZ KT I EE
ABN5,

(Acute GVHD I ~1V)
Acute GVHD & HLA allelei@ & & & DR % 5 5
&. HLA-allele match#f & HLA-class I single mismatch

Number HLA-C Number
3 0102/02022 8
1 0401/1203 6
0 0303/0304 5
3 1402/1502 4
1 0202/1502 3
1 0304/0702 3

10 0501/0701 3
1 0501/1601 3
2 0701/0702 3
1 0701/1203 3
2 41/93
1
1
4
0
1
0
1
0

11
3
3
1
1
1
1
1

55

|
o
©
|
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BHIIFIRE Da-GVHDREABEE (K40%) TRIZH
WD AYHLA-class I multiple mismatch# (%150 %)
T, BbEWEEHHLA-class 11 single mismatch#f &
HLA-class I & class I 5 Omismatch®#f (£160%) T
& o Jz. Table 36{ZGVHDIZ D W Tproportional
Hazard Regression Model DR %2R, GVHDD Y
AY 772 & —& U THLA-class HOME & HENEHE
ThdIENHED,

(Survival)

HEFREDOBEFRZFNSD L, HLA allele match#f
&single class IE 7z ldclass IT mismatch# D EFHRIT
EIE R U T, HLA-class I multiple mismatch® & class

Table35. Graft Failure

HVG

Donor Disparity Number of Pair  Graft Failure (%)
Allele Match 146 3(2)

Single class I 50 1(2)
Multiple class I 31 9(29)
Single class II 24 0

Multiple class I 7 0

Class I and class IT 34 4(12)

Table 36. Grade II—IV Acute G VHD
Proportional Hazards Regression Model*

Disparity + Number of Hazard Ratio p value
pairs (95% CI)

Allele Match 142 1.0

Single class I 54 1.1(0.7-1.0) 0.66

Multiple class I 34 1.4(0.8-2.6) 0.27

Single class II 24 1.8(1.0-3.4) 0.06

Class I and class II 35 2.0(1.1-3.9) 0.02

*: Adjusted for stage of disease, body weight index,
time interval from diagnosis
to transplant, pretransplant interferon therapy.

+: Seven patients had multiple class II mismatches,
and 5 developed grade Il ~IV acute GVHD.

I&class I 5 OmismatchFENEWERNE SN,
Table 37T ZD#REE LD D, EEROUYRY T
7 27 & —I3HLA-class I®multiple mismatchX°HLA-
class 1&class I combination mismatch TH 5, WE
ETORREZELDHLUTDOLI RS,

3.3 Summary
Unrelated Stem Cell Transplantation for
CML
® HILA class I allele disparity increases the risk of
graft failure
® HILA class II allele disparity increases the risk of

GVHD
® Single allele disparity is well tolerated

Avoid multiple allele disparity

G EOBITIICMLO BFIZR > TITo2HDT
HO. TOMOEBIIDWTIEELEMITIN TV
W,

KIZUTOXI BEMBRITENTLS %, T
Lt BHEZLELET2Z < OBEICHLANTER
KHEAELERF—2RDT 5 L3, BEMESL
TH#THS, T
Do all mismatches contribute equivalent risk to graft
failure, GVHD and mortality?

1. Locus effects?

2. Allele effects?

3. Race/ethnicity of recipient and donor? (Fig. 1)
DX D BEEHDE X %455 72 ITIMDP & D 3[F
MAZEIT> /. Table38IZT Ly RNy FY &
IMDPTfTH 7= T, HLA-A. B allele R &<
7 DalleleflAHFHOEEZDOEERL TS, D
HKBETHLNREIICABICIDIZATYYFO
alleleflAEOENE > LS EBRD I ENRD, (B
FHiE ST THRICOMAMMER L A T4 ROME
A, )

34 SBOMFHE
NS RAVERZR > THYMAOREEIIL
TOXIBPBEHTHDEEZ D,
® Effect of class I and II allele disparity in
» Chronic leukemia
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» Acute leukemia —EFIA -

> Marrow failure AT DEffie L IIFRNICT 1+ AN v arE Lk,

» Non-malignant disease HZ N Tldclass IO, BH A Tldclass HOI A v F
® Importance of non HLA variable which affect MNERPICEE THDEVNIHKT B ERICDN
outcome T, ROXOIBTTV—A ez, HEAAD
Thank you mismatch® K #E#13A*0201 vs. 0206, A*26 alleleX

AR wF. B*4002

Table 37. Mortality vs. 4006 TH B IZxf

Proportional Hazards Regression Model*

Disparity + Number of Hazard Ratio p value L. BATIRZH
pairs (95% CI) P B Z WX B35,
?Helle N{atd; 1;31? 1.2(0 71:9?(1-) 0.4 Bad alleles A
ingle class .2(0.7-2.1) . - .

Multiple class T 35 3.5(2.1-5.9) <0.001 FTH%. HLDR
Single class IT 24 1.0(0.5-2.1) 0.89 allele mismatch®#f
Class I and class II 37 3.3(2.0-5.5) <0.001 EHbELBZ (5
_ _ o o . ‘ — 5K . BHAEAN

*: Adjusted for stage of disease, body weight index, time interval from diagnosis to < mi N
transplant, patient age at time of transplant, availability of fluconazole and mismatchD i &8
ganciclovir, and patient CMV seropositivity. l¥immunodominant
+: Seven patients had multiple class IT mismatches, and 3 died. THADZEOHE

TIRERICEEN

Table 38. The comparison between FHCRC and JMDP for HLA-A, B mismatch AT\ (permissible

HLA-A FHCRC JMDP HLA-B FHCRC  JMDP
(N=300)  (N=165) (N=300) (N=165) mismatch) T &%

0201/0225 1 0 1401/1402 3 0 2 5N5.,
0201/0205 8 0 1501/1507 1 4
0201/0206 2 25 1501/1518 0 1
0201/0207 0 5 2702/2705 3 0
0201/0210 0 3 2705/2709 1 0
0201/0211 2 0 3501/3502 1 0
0206/0210 0 3 3501/3503 10 0
0301/0302 4 0 3501/3508 1 0
2402/2403 2 0 3502/3503 2 0
2402/2407 1 0 3502/3505 1 0
2601/6601 1 0 3502/3508 2 0
2601/2602 0 3 3503/3508 1 0
2601/2603 0 4 3508/35 new 1 0
2602/2603 0 2 3901/39062 4 0
2901/2902 3 0 3902/3904 0 1
3001/3002 4 0 4002/4011 1 0
3301/3302 4 0 4002/4003 0 1
6801/6802 2 0 4002/4006 1 17
32 45 4003/4006 0 1
4402/4403 11 0
4402/4405 3 0
4403/4405 3 0
5101/5103 1 0
5101/5108 1 0
5501/5502 1 0
2702/270517 1 0
0702/07new 1 0
55 25
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