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Allogeneic Peripheral Blood Stem Cell Transplantation
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Tyilaqiiuléiimsfinun uagld peripheral blood
stem cells (PBSC) Wi source Wikwas stem
cells Tumavi hematopoietic stem cell transplan-
tation WwAENIU bone marrow Wag cord blood
PBSC {Aemau@nenaain stem cells 91N sources
G %ﬂué’mém’ml,l,ammﬁmﬁ@ ms¥h PBSC
collection NANANTENUVEDNATALNTU donors
LUEINGINYAIN bone marrow donors WaYAINITYN
PBSC transplantation Iulsasher) fithiiayadiio
SfadimsnsnsdnfiniRufeniu bone marrow
e cord blood transplantation
Mobilization of hematopoietic stem cells

Tnmnnfaswung CDs4" cells dolasumssan
Suniweadurifia Useanas 0.06% 89 circulat-
ing nucleated cells ¥i3915zan04 3.8 x 101, &
Tulanszgniléan cD34" cells 1svanms 1.1%"2

Cytokine ﬁﬁﬂ%sl%élu stem cell mobilization
¢un G-CSF, GM-CSF, uay Flt3 ligand G-CSF
Wi cytokine ﬁi%mnﬁqamaxﬁaduﬂu gold stan-
dard Tuffaqiiu Smséinmmsld GM-CSF 32y
G-CSF udmms1 combination Sisil@fianie
sl ArBnnaas stem cell mobilization lsild
3NTN & Flt 3 ligand 7 11%M3 mobilization
lallgidstn?

Transplant centers ﬁ"mim;j%sl% 5 day G-CSF
regimen I@]EJGLﬁ G-CSF 211¢ 10-16 Hg/kg/day

e 4 S uawidx PBSC collection Tl 5
W sEmafnmnwu CD34" cells AviidILGIER
ot fufl 4 v3a 5 n¥an G-CSF sl G-CSF
3NN 5 S A LseAn SN eI mobiliza-
tion AATELAY

Ottinger Uavani’ evinmsdnmnatiaeher) 2ed
immunocompetent cells 1% PBSC product W3enn
el bone marrow (mmﬁ 1) ey T
cells, monocytes Wag natural killer (NK) cells 1‘%
PBSC product ﬁmﬂﬂ’iﬂ% bone marrow LNt 10
wh &nL3% CD3'CDACDS (PBSC:BM=9:1)
Risks and adverse effects of stem cell harvest-
ing

n1avh PBSC collection taem33 leukaphere-
sis procedure . donor avliiFeslanaunIndas,
NNMIONENFAULLDE multiple bone marrow aspi-
rations W6l PBSC donor a13asdas}d central
venous catheter ﬁw”bim;ma access peripheral
veins |% PBSC donor 34# risk 91nm3ld venous
catheter ﬁ N data 989 International Bone
Marrow Transplant Registry (IBMTR) Lag Euro-
pean Blood and Marrow Transplant Group
(EBMT)* 7 l&#nw1 1,488 PBSC donors wuhil
donation related adverse events 1% (15/1337)
lasUsvanm 1 1‘% 3 984 complications ﬁLﬁ@%M

\lu venous catheter related complications WA

A
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M99 1 1WSeuuUInIeg immunocompetent cells GLH PBSC allografts 8 BM allografts*

Cells PBSC (n=10) BM (n=10) PBSC:BM ratio
Cells x 10°/kg Cells x 10°/kg
T cell
CD2" 760 (383-1155) 54 (20-98) 14
CD3" 701 (291-1082) 49 (19-95) 14
TCR G/B 663 (240-1064) 42 (18-86) 16
TCR Y/O 26 (6-85) 2 (06) 13
CD3" CD4" 393 (145-587) 26 (9-51) 15
CD4" CD45RA" 188 (44-280) 11 (4-24) 17
CD4" CD45RO" 169 (18 296) 10 (1-22) 17
CD3" CD8" 236 (44-472) 18 (7-37) 13
CD3" CD4 CDg 45 (9-138) 5 (0-11) 9
B cells
CD19" 93 (37-193) 15 (6-260 6
Monocytes
CD45" CD14" 599 (216/1053) 25 (11-46) 24
NK cells
CD16" CD56" CD3" 77 (5-129) 6 (1-13) 13

* Modified from Ottinger et al.’

$haifiesain G-CSF Fmutaeli donor 16 bone
pain, fatigue Wavihaeswy

NMDP® 15??8(11%?11‘3@@@1134 bone marrow
donors W% 493 A% WUNA acute complica-
tions ﬁLﬁlmﬁU collection procedure Lﬁ@%‘% 5.9%
donors dhulmjasiinmites SutSin marrow
collection Wagdl low back pain YAIMISLENA Lay
& mean recovery time 15.8 T

Cavallaro Wazane’ \1@91/@@@113\1 PBSC donors
Alasaeluduiunm 3-6 9 dwaw 101 an s
WUNS severe adverse effects Lﬁ@%‘% 134'53‘@1]’@
MI0i28d leukemia & donor 70 T8 VL(;T%LImi

a3 CBCuhwaaeflunamind

it 1996 [5IFlvmaIN transplant teams 3N
AN 40 teams INAU IBMTR, NMDP uag EBMT
Toesl concensus fenffuamataensitunemsl
G-CSF T normal donors’ 5\1‘1‘&

1. M3l G-CSF &w¥u PBSC collection o
5 acceptable short term safety fanansnviialss
normal donors

2. m3l¥ G-CSF luawa 10 Pg/kg/day Lu
wmﬁmmsamm%u routine clinical use &g
Lﬁmwaﬁ%ﬁﬂﬁ I consistent dose-response
relationship MU mobilization 284 CD34" cells

3. Donors 1R3¢0 transient post donation

X v ' 1A A A
cytopenias 1@ b6 donors %Vl,mmm'swmﬂ@] L
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mviasmelidias dfudase complete
blood count sz

4. Donors AN (eligibility criteria)
fmsuMaane

5. mﬁ@%ﬁ International PBSC Donor Reg-
istry L‘ﬁla‘ﬁ%a@@m long-term effects NN
leukapheresis
Possible contraindications to G-CSF adminis-
tration’

1. PBSC donors ‘ﬁﬁ inflammatory condi-
tions/disorders IATIEWLNA donor i episcleritis
WAY iritis pENIAY 1 718

2. PBSC donors A5it/s58 viafinzidesda
venous thrombosis #5383 atherosclerotic vascu-
lar disease LW?WSﬁiWHGW%'ﬂIW G-CSF BW?U?JW‘%IN
platelet aggregation Lagplatelet activity 1%
BUIR6

3. PBSC donors #ifitlse 36994 autoimmume
disorders I@EJL%WW?J{T@ inflammatory conditions
‘ﬁilwﬁu autoimmune disorders

4. PBSC donors ﬁﬁﬂix’?@ malignancy ﬁ\lﬁ%‘u
MasNeRe chemoradiotherapy INT1zHLhEwE
ﬁﬁam%ﬂamﬂaﬁu latent myelodysplastic state
zasie risk 2091t G-CSF Tudthemeiids
Lsisidaya
Clinical studies of allogeneic PBSC Transplan-
tation

sLuﬁ’ﬂﬁgﬁ%mﬁﬂ‘m allogeneic PBSC transplan-
tation aehsfisruudedl anntin Meruswlajay
i case series %30 retrospective study Aa09NM3
VUMIBNTENTWUNA 6 randomized studies™ '
1 matched pair study’, La¥ 1 retrospective
study” Pl maunn uasfunsding
safwmesmhe mernwiAauTmue alloge-

neic HLA- matched sibling donors ANAUMS
Anwnuad Rignden waveniy’ Aanmwloeld HLA-
matched unrelated donors ﬁﬂaﬂumﬁnm%@
MN@Lﬂuﬁﬂ’m hematologic malignancies
Myeloid and platelet engraftment

N3 ENMLLﬁmslﬁLﬁmﬁ neutrophil LR¢ platelet
reconstitution MMM PBSC Antuanins 14

¥ (en91971 2) aWised neutro-

bone marrow
phil count $1NNH 0.5x10%L MNM31F PBSC @
14-19 3% Iummzﬁéﬂwmgﬁu bone marrow ¥
1A 18-23 Tk FranaWiE i platelet count an
A 20 x 10°/L o 11-23 ¥ lungurihedlesy
PBSC wisnifieuiy 17-29 $u andihefilésy
bone marrow ANKLFNGINNYEY engraftment time
FWINNEN PBSC Way bone marrow &nieiséiny
MIRDAYNTIEH
Acute graft versus host disease

flmiélfgﬁ cyclosporin A I8¢ methotrexate
§%3U acute graft versus host disease (GVHD)

. A A Y ! ¥
prophylaxis Tuyrmesns Siftesrdfthestasluing
Ay Vo X A c Yy, A
et l050 regimen B axdiuldiifianmn
eufihefld¥y graft a1n PBSC axilgtidimani
989 acute GVHD genlunguifthefilésu bone
1 [ s dl 2

marrow aghalsfiewlsifinenvlefiuanstisens

816

uanevaEdisusmdymeaia (5t 3) A
uhaeley graft an PBSC agldSusman T
cell sNNNA1AN bone marrow 13waNnk 10 Wh uel
Alimumiusmdfisndthenguitsio acute
GVHD annnindnnasmilothelilushéiymasan
ezt arnasfildléhnsld G-csF e
M3vh PBSC mobilization Wushnsed T cell 1)
\Fw Th2 cell %\‘méﬁ interleukin 4(IL-4) Way IL-10
LAYAANTINOLEWE9S Th 1 cell o IL-2 ua

interferon Y Fosaieiumaiie acute GVHD 8n
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Nsas lafeIneasgeaasuSMslafia 7 13 atfufl 1 inmes-Tnes 2546



FAD NONWAN

M99 2 1WSEUWEY median engraftment times ¥4 PBSC Ua¥ bone marrow transplantation

Study No Myeloid engraftment Platelet engraftment
(median day) (median day)

PBSC BM PBSC BM PBSC BM
Vigorito et alg,* 18 19 16 18 12 17
Rignden et a19,+ 45 45 16 20 23 29
Blaise et al'’* 48 52 15 21 13 21
Heldel et al'" * 31 30 17 23 13 21
Powles et al'” * 20 19 175 23 11 18
Champlin et al° * 288 536 14 19 18 25
Bensinger et al'* * 81 91 16 21 13 19
Couban et al'® * 109 118 19 23 16 22

" = Randomized study, HLA-matched sibling donors;

* = Matched-pair study, HLA matched unrelated donor

*o Retrospective study

a9eh 3 WRaufsugAinsaians acute WA chronic GVHD

Study Acute GVHD Grade II-IV Chronic GVHD
PBSC (%) BM (%) PBSC (%) BM (%)

Vigorito et al® 27 19 71 53
(0 limited, 100 extensive)* (50 limited, 50 extensive)*

Rignden et al’ 30 20 59 85
(82 limited, 12 extensive) (85 limited, 17 extensive)

Blaise et al 44 42 54.5* 30*
(37.5 limited, 62.5 extensive)* (73 limited, 27 extensive)*

Heldel et al"' 21 10 56 27
(73 limited, 27 extensive) (75 limited, 25 extensive)

Powles et al” 50 47 44 40

Champlin et al”® 40 35 65* 53*
(49 limited, 51 extensive)* (51 limited, 49 extensive)*

Bensinger et al™ 64 57 38 28

Couban et al" 44 44 85 69

(40 extensive)

(30 extensive)

* Statistical significant difference
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noEdnikifenaie acute GVHD anaaxdiadl T

cell threshold aesuvis e T cell 2y

AuszeuiAlil@ilsnsfe acute GVHD i

Tlenemmn

Chronic graft versus host disease
fowdrhgti@msnimaiie chronic GVHD aguen

| (% 1 16 (-3 LYoy n‘ Yo

shariwluusiaznesm udfaziuldhdiedlesy

graft 410 PBSC sinavillomafiazifia chronic

GVHD shnnhifhefileé¥y graft 910 bone mar-

GA A o oA v @
row WEIRREREN 3 MEMYNTMTIERs e

£8,10,13

ueneaiueeliuf Ay M ANINLLAN
sharviaRazieanvaneilade uidazmsdinm
Y o v Aw A a
Ieun mmu;ﬂmamaﬂumqmiﬂﬂm MIGANH
U a g 1
@U’;ﬂumamiﬁnmm%zmzammau ma
GVHD prophylaxis regimen AuaNeany Lay

ANULANF9Y8INT 4 G-CSF regimen Nazdu

PBSC Tusiayaeni
Relapse rate
fowimafnuiuansfnmeani® graf ver-
sus leukemia effect 993 PBSC 1‘% hematologic
malignancies I@EJL%‘WW chronic myelogenous
leukemia (CML) udfSifssmemmfeniugnst
N3l PBSC graft 8@ relapse rate aehafltiudeny
YERa? (et 4) nsTazusno LA s Tems
unsdiiioaardasiimsdnmuy randomized
study UavAT W IUELEINWE
Disease free survival and overall survival
fiftes 2 msdninamelifiuims | PBSC
allograft %Sﬁ"mélﬁﬁ disease free survival rate 4N
N7 bone marrow allograft aeN&EANIEDNGE
fheildsunsuhzlominn 2 nedmnilie fie
fitllanlusvosquuse [un ALL CR2, CML accel-

m‘ﬂd‘?i 4 Wiuufey relapse rate, disease free survival rate LWa¢ overall survival rate
Study Relapse rate Disease free survival rate Overall survival rate
PBSC (%) BM (%) PBSC (%) BM (%) PBSC (%) BM (%)
Vigorito et al® 25 2 58 52 47 51
Rignden et al’ 34 38 46 4 50 45
Blaise et al” 6 11 67 66 67 65
Heldel et al'" 3.3 30 ND ND ND ND
Powles et al”’ 0* 37* ND ND 70 63
Champlin et al” 14 11 70 61 ND ND
(ALL, CR1) (ALL, CR1) (ALL, CR1) (ALL, CR1)
8 13 77 57
(ALL, CR2) (ALL, CR2) (ALL, CR2) (ALL, CR2)*
2 1 63 74
(CML, CP1) (CML, CP1) (CML, CP1) (CML, CP1)
13 21 68 23
(CML, AP) (CML, AP) (CML, AP)* (CML, AP)*
Bensinger et al* 14 25 65 45* 66 54
Couban et al”® NS NS ND ND 68* 60*

NS = no statistical significant difference; ND = no data;

a a 6 a a { % {
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* = statistical significant difference
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14,15
erated phase W&¢ more advanced cancers

(97 4)

Couban wasame” 161891 overall survival
rate dithe 650 PBSC gondiithed 1650 bone
marrow slmﬁﬂfaa CML, acute myeloid leukemia
e myelodyplastic syndrome asmﬁﬁ&léwﬁtqu
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Conclusion and Future aspects

G-CSF mobilized PBSC #40 Wi/Saunm

} %% A aA . d\’LSJ ]

mislsﬁ bone marrow Aa30M73 collection Y1kNENENN
wasldmn CD34" cell Asnnn Wavhsn s
AaANANLN myeloid ey platelet engraftment
591 acute GVHD kueineharie Leionaaziiu
Tafiauifia chronic GVHD shnn aehslsfions

v v . L Ada Aas v
131ENG9MT randomized trial & WN"QW%’)%@J’]EJ
NN LLﬁSVLéj%‘Uﬂ'ﬁaﬁG]']NI‘H?SEJ%EJ']’]BEJI'NL'ﬂ‘HﬁﬁUU

Iuﬂaﬁgﬁumﬁﬁﬂm allogeneic PBSC transplan-
tation f\):ﬂg"dlﬁﬂﬂﬁm?ﬁﬂm stem cell mobiliza-

. Aa a . va
tion N1515¥AYENW ™3 manipulate graft 1931
Qmﬁwf@ graft versus leukemia effect NNIUNBE
Ms¥ CD34" cells selection Lﬁalﬂ%ﬂ‘sﬂﬂﬁﬁﬂ%ﬂﬁ
am GVHD uazihan 14l haploidentical PBSC

. Y oA a
transplantation hoensiLszAnSIW
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