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Autologous Bone Marrow Transplantation
for Hematological Malignancies

Takao GOTOH, Kenji KISHI, Jun TAKIZAWA, Shigeo HASHIMOTO,
Kouji NIKKUNI, Wataru HIGUCHI, Miwako NARITA, Tatsuo FURUKAWA,
Ken TOBA, Shoji SHINADA and Yoshiaki MORIYAMA

Ist Department of Int. Med .
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Intensive chemoradiotherapy with autologous bone marrow transplantation (ABMT)
has been explored as a treatment for hematological malignancies. Ten cases with acute
leukemia and Hodgkin's disease were treated with high dose chemotherapy followed by
autologous marrow cells (2 unpurged, 8 purged). Six leukemia relapse were observed
between day 28 to 331 days after ABMT in 9 patients with hematological reconstitution.
One case was dead of interstitial pnemonitis and two are alive without relapse. Attempts
to remove minimal residual disease from the harvested marrow have been made by several
ex vivo purging methods, but the effects of such procedures have not yet been clarified.
In this airticle, we showed the present condition and problems of ABMT in hematological
malignancies.

Key words: autologus bone marrow transplantation, Hematological malignancy, Graft-versus-
leukemia effect
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EMBEEOHREYHEL, RPTHs»HESYLH
e LTiTbhTw 2 EEEHBHEEE (alo BMT)
i3, @ HLA —% donor ®XEH¥, @ donor D&M
(AR, £FRESLE), @ RENHEREOLDOE
By, @ EEEE nlofEsB Lk, B
CARBH v 7REBr L& OEFITHEATES &
Bt o0 BH LY, TELBELIEE LR,

BB OBRE L 5B N (L HRE S ET LB
HEET A Z & A E L-BRBHBE (auto BMT)
i, (LR RIS 5% < OFMESEC W THEA
NB LSt - TR A EMBEE T FROBENR
Abho2h b, I TEIOHRBEOENBEROH
BEADIGRC YW THRG R LB T 5.

2. EMBEECRTIBEREHBE

EEOEFEMBHEOFIREESMAMKRAHICE 5 &
B1irlickoe, £TEREARKECLOTER
Fa BB HC B L E o R Mia %
B2% (ex vivo purging) L%, BEfi% A CREEH
BB U BARLEHE (conditioning) THREL
TBRE AR AR BRI Y SiEET 5 T bR
5.

ZoMTEERC L, BEKN, SREHEOBER
M2 VWA BREX LN TELNTH S,

a) ex vivo purging

ex vivo purging &, HIEHHOEEMEYERE
TAHERENDC ETHL. ZhABNESCTbhkV&, B
By BEGANCEBEIAL 2 Lk, Lokl
BRELE-THRRE. FOLHHEEAENHALLRTY
5. BME, §R (Ex vivo marror purging © BEE
WG RTAR URBEEE) ATV ADTHET .

b) pretransplant treatment (conditioning)

B BB A L B0 LR T, BRI
BRI X oSS BERES S, BRI
PUEHEI O limiting factor THLBHEN A EBHELLE
DEFOERNTTES 5. BEZ bR, #BF
{ERAEI“H.~ cyclophosphamide T 7.5 %, melphalan
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5.6 %, VP-16 T4 %, mitoxantrone T 3EREE
OERNEHECESEEPATVAY, B 2 wHFlT
BEM A LTV 3 E % conditioning E% R L.

c) posttransplant therapy
BHESCRAT S EBAROMEEY B BEREE
PEHE X h, BE GVL BHEAHHEIE DRY =1
L7 GVHD (B K HBEER) BEIBEH ST
%, AEEHBETIE GVH RIBAB 20, BETH
LHMBMRC S BEAPERL, 20 GVL BHRE
FOERRBEWMOTELTEESD L ENBRESAT
Wb, BERORTEHOBECTL, FABETOESR
RH62.5% ThH-1cDOH~, FEFHBHET6.8%,
BHEANEER (GVHD) #RE LB TEI 25.8%
ERV LT B L EESh TV, BRBFHBHET
4, GVHD ## -4 & atkhiE, GVL BR L
minimal residual disease (MRD) #&#ETE5 L8
bhad. ZoOX>5%HED GVHD #FHFHE T 53H &
LCHEMEFRID cyclosporin A BAAVSRTVEY.
- OB & LT cyclosporin A I X AHRAT Y v /3
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CY + TBI (Acute leukemia)

Cyclophosphamide ( 60mg/kg/dayx2H )
Total Body lIrradiation ( 2Gy X 2/day X 3 H )

BU + CY + TBI (Acute leukemia)
Busulfan ( Tmg/kgXx 4/dayx4H )

Cyclophosphamide ( 60mg/kg/day X 2H )

Total Body Irradiation ( 3Gy )

BU + Ara-C+ VP-16 (Acute leukemia)
Busulfan ( 1mg/kgX 4/day X 48 )
Ara-C ( 4000mg/day x 2H )

VP-16 ( 400mg/day x2H )

BEAM (Hodgkin's disease)
Melphalan ( bmg/m!/day x 58 )
MCNU ( 400mg/day x 1B )
VP-16 ( 2000mg/day X 1H)
Ara-C ( 2000mg/day X 1H )

-4 -3-2-10 TOTAL
] 6.0g ~ 8.4g
I 12 Gy
-6~65—4 -3 ~-2~1 0 TOTAL
[ ] 800mg ~ 1200mg
[ 60g~ 84g
] 3 Gy
~8~T7—-6—-5—-4 -3 -2-1 0 TOTAL
O/ 800mg ~ 1200mg
] 4000mg
] 400mg
~f~5=-q4 -3 -2 ~1 0 TOTAL
| ] 160mg
[ 400mg
] 2000mg
] 2000mg

2 BHETHBHEITOMESBE (conditioning regimen, FiEAFAK—HBHEAG)

BREEE O LD OARERRI OMENET LR
Tw5, BECHEBEHBMEIC cyclosporin A ##5
L cid, GVHD OREERE, disease free survival
FHiHESRERLY,

E0Eh, BRFHMBHEED L2 5T NK
Mo ERSS LW olELD Y, IL-2 HEIK LD
BAAFCNT 2 BBYROMML SO/ I hT
WA,

3. B & #

Bxit, 1981 iz APL @ 2nd relapse DBEICHK
HENCHET Lo Ui, ZhETrIBOER
BHBE (1) 28®L-

purging %, monoclonal antibody DEEFFIA 2 4,
4HC #3144, Hyperthermia & a-IFN #{FR L%
DB 5HTH 7. 4HC T purging LIfER4 &R
BT purging L7HERI 6 T graft failure %88 L7
# (EF 6%, back up OFRMEEHOFBH TES
PHATEL), MOSHTREFLHEAL TS, &
EAWRTELIFAON, 6FIIRELNLERLED
fo s, SERL7 IZERATED L F FEERRA T k-
fo. FEFI9 L10RBELERAFFTH L. ERT, 8,

9, 100 3K GVL 8 F %% L cyclosporin A %
Bh L ZAERMT7 (BEIZASHEL » KE GVHD
REOELEEAHE) SEMA9 (BHEIOEBHI O
LB L E GVHD » 5 AAHE) © GVHD &
REOHB BT,

RBT purging fT-I1ERS (B 3)® LER7 &
4) OfEB/ER LI, FEBI7E cyclosporin A #5
T GVHD #BHTELLELLNLEMNTHS.)

1) EF5 Y.S. 208 it

2¥r ALL (L2) 4th CR

i 198544 A, @MEELYHS ALL THRIE,
SHFIHRBRC TERE & e DR~ O SRR & it
BEOBCEHERYER L. SEHIES vl
LEBERERTE L. BERFTOBBERLERLEIER
L 1990 £ 1 A30H, Busulfan & cyclophosphamide
=k % conditioning DEI BE BB A KT L1z,
day+1 X » rhG-CSF 450 pg/day O#5 & RfEEEE
B U SiE AT - 1. day-+4 TEIMEREL 500/ 41
LT &t ot day+14 T 500/pl LAE& e H day+21
ik, BRERECL 500/p) BAb& oot MAMEOEME
FRREN20ED PC M LEL Lz, Fih—f
MEICFBA RO L LIS & s BHHEIL & - 1. day+48
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# 1 FEKEHE-NE, BREHBEES
TR | - Z W BHEEHH conditioning purging outcome
1| NM| 28 M 2ncfAiIfaps "81. 2.27 cy (—) d 187 relapse
2| KH| 28 M | AL gfg) '84.10. 4 CY, TBI Mo Ab d 150 relapse
3|vH |34 M| AL gg> ’85. 5.20 CY, TBI Mo Ab d 331 relapse
AML (M5b) | > Ara-C, VP-16 d 10 death
4| D.T | 14 M | Gly o | 787,87 DNK, TBI 4 HC (pulmonary edema)
s vs |2 p | ALLD g 130 BU, CY Hyperthermia | 4 910 relapse
6| Ty | a0 m | gk L)1 908221y, cv, vp-ig | HYPETIOMIR g 53 (d 28) relapse
7 MF |20 F | AL g 424 | BU, Arac, eI | Hyperthermia d 181 death
8| v.T| 15 F | ALLLD g g6 BU, CY Hyperthermia | 4 180 relapse
o |vw| 3 r | AMLOMD o905 6 |BU, Ara-C, vP-16| Hyperthermia d 315+CR
Hodgkin’ s ) Melpharan, MCNU _
10| K.S| 3 F disease 92. 9. 4 VP-16, Ara-C (—) d 43+CR
BMT day — 10 0 10 20 30
Busulfan BMT](1.7 x 10%ells, 3.1 x 107cells /kg)
00mg X 4 o
409 189 5o00ma thG — CSF 450 i g,/ day _
30 =12 4 RBC transfusion
- 3 v
2038
€104 F 44
_ % O— OO0
é fever up 386°C
~ 100 granulocyte > 500, mm? : day + 21
E 5.0 - WBC > 500,/mm® : day + 14
n
5
T 1.0
05 - NCC 9.4 X 10*/mm®
8 - Mgk 15.6,/mm?®
= NCC 1.9 % 10'mm®
0.1 1 @ blast 4% ] 5C - Mgk (-)
transfusion
£ 100- A2 / YYVYVYYY Y¥Y ¥YYY ¥V OV OV ¥
E
N 5.0
=
X
S 104
T g5

January 1990 | February

| March

3 EMS5 Y.S 20F
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—-10 0 10

20 30 40 50

BMT (Transplant cell count 3.1 X 107/kg)

Ara~C  100mg/kg/ day X 2days

busulfan 4mg/kg/day X 4days
oo EErTTa—

VWY T8l 200cGy X 6
¥ 7-glob ¥

a—
/] CsA B50mg/day

ABPC 2097 ds, 1
@_ZZW/QIV T IPM/CS 2007 day Ti0a/dey ] "
[ 100 [ rrp .
~skin GVHD
- = ||
WBC NCC 3.1 x 10* NCC 0.3 x 10* NCC 12.7 x 10¢ NCC 18.9 x 10°
MgK 31.2 MgK 0 MgK  (+) MgK 78
1x10* J
1x10°
1x10* |
PLT 4 PC transfusion ¥ LA 2N AN B A A ¥ yvov ¥ A\
1 %100
5x10* -
- 10 0 10 30 40 50

4 fEGI7 M.F 32F

SRR BE TR AN L T oY, day+210 leukemia
cutis &EBIFERY &/ L.

2) FEF7 M.F. 298 “oik

ZWr ALL (L2) 3rd CR

Bl 1989 4 3 AMBhicT ALL (hybrid type) @
2Wra 5, DVP #ik 4 course T CR &7 d i
LR R, FEMAEARE S HEITL 1890 F 4
A, BERRCERMR Y SRR URBLEERT L, £
OENARZZET, 19154 A, 2EABRCTRE
ABE & Te - to. BRI BB R R COEROM
Frli W% - % %, busulfan, Ara-C DOFIEEICU 2
S& 4 A24H, BFRBHBEEET L. day+l kb
250 pg/day @ rhG-CSF %\, GVL &R &L
T cyclosporin A 50mg/day ##%5 L. day+2 &
TR b I B MEREE 500/ ] LATF & 76 1ot day+20
i 500/pd P, FERERED day+26 i 500/p
Bllbdicot. ZoM day+13 HE 9 EFEFLPLIC
RO HE, FEREOEREME L GVHD %4
KBhELIMAETH-T. MBI RE L ORE,
KA RS IR MEROEE & Bk L. day+28

BRI RC b A OBIE 480, BB L cyclosporin
A O b TREFRCER L. day+31 K TERE
AIRE L, day+88 IilBBE & -, GVL @RI &
HEMOBIFRESPRE NI, day+19] ICHEM
MR TEL Tt BIBRER ELBHBER RO LA
R BeEhERcth- 1o

4. & e

FHMBHE N F—OBLALVEY 2 7AMFIKET
A B LB S LTOARBHBEEL VT
BEH A Enatad L.

BREFUBEOBERME L, Martins? oBE I &
5 EEERRco 4HC AR AHMBEE TORM DFS
(disease free survival) #'#760% & auto BMT #HE
T CoOYMOEEMRFEEN, £20~30% LB LT
BL &L E 2 5. IBMIR (International Bone Marrow
Transplantation registry) i€k 2 EEEHTD 1st CR
G5 dlo BMT @ DFS 460~70%TH b0, 1303
VUt AR L A2 B T hE TOMBOREMIE
RENKES (& D T1EUEOEBREEMILL,
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BAE M2 ORERILOTIY A, &Y F VIEOERILLT
17 R, BEA#RLTC20HTHS.

LA L conditioning ® R 2 purging O, &
V7. BHERERA, posttransplant therapy DB & iz
L0, donor ORIESE L, RETHBHELIESED,
FhU EORBERES T L Bb A,
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g 530N EHTEE LA LEWE, M
BEBOEBFRBEMBEE VS 2 L THEBEEE Lo,
Efch ZTEMIEVWERATLEO D, B, EDE.

FiF WEEH—FEE, SEEECRCHEG CHRRET
EEi&CEMBEOENS -1 & 21, HEBHBHEO
&R TRENERAES LV BEYRE SO TTH,
FNFER cyclosporine Tis LA GVHD %#3FHEHT 5
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Fiyx RBRBAETIOREBEMRYRETELOT
Lxdh

e ZoARER, BB LE Lo, 42T605
B 120 B TEVIW 4~6log BED purging HA]
BETd.

FiR BEBROEE L5 BREHBEHEOBEREMET V2
PTL & Db

e REFALDEC, BREAETCEIE-STED
FA. SBEAYERTV & LB 7, Kaplan-
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