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Allogeneic bone marrow transplantation (BMT) for hematological malignancies
has remarkably improved during the last decade. In spite of recent progress,
however, many problems remain unsolved in the clinical treatise and in basic
research. In this paper, BMT are described practically in two patients with
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hematological malignancies, and their problems at the present time are also dis-
cussed.

The first patient (12-year-old female) with acute monocytic leukemia was
pretreated by fractionated total body irradiation and high-dose cytosine arabinoside
in her first remission. BMT was performed utilizing the marrow cells from a
HLA-identical sibling. After severe marrow suppression, granulocytes and pla-
telets reached 500/ul at day 32 and 20,000/ul at day 20, respectively. On day
90, no serious complications had been observed.

The second patient (25-year-old female) with a second blastic crisis in Phl-
positive chronic myelogenous leukemia was pretreated with high-dose busulfan
and cyclophosphamide and received BMT from her HLA-identical brother. After
severe marrow suppression, granulocytes and platelets recovered at day 23 and
at day 70, respectively. Graft-versus-host disease (GVHD) was minimal (grade I)
and no interstitial pneumonitis (IP) was observed in this patient. Severe in-
trahepatic cholestasis, however, appeared after day 30. Although her general
condition improved slowly around in day 90, metaphasic Phl-positive blasts were
found in the patient’s bone marrow, indicating a relapse of leukemia.

The following problems are left to be solved in the BMT for acute or chronic
leukemia. First is the selection of the best conditioning regimen for pretreatment
of BMT, for which no appropriate standard has been available. Second, complica-
tions should be prevented, such as bacterial and fungal infections, GVHD, IP, and
so on. For these purposes, new prophylaxes for viral infection and for GVHD
will be required. Third, the contributions of basic and clinical research should
be introduced into BMT extensively. More this to just after research such as
work on suppression of the residual leukemic clone, on prolongation of the disease-
free survival state, and on the appropriate therapeutical regimen for relapsed
cases with acute leukemia or with blastic crisis of chronic myelogenous leukemia.
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Fig. 1. Clinical course (case 1).
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Table 1. The BMT schedule for these two cases.

case 1

case 2

Conditioning

Day-10 TBI 2Gy x2
Day- 9 TBI 2Gyx2
Day- 8 TBI 2Gy x 2
Day- 7

Day- 6 HDAC 3g/kgx2
Day- 5 HDAC 3g/kgx2
Day- 4 HDAC 3g/kgx2
Day- 3 HDAC 3g/kgx2
Day- 2

Day- 1

Day 0 BMT

Before, MTX 10mg/sm IT

Day-7 BU 4 mg/kg (po)
Day-6 BU 4 mg/kg (po)
Day-5 BU 4 mg/kg (po)
Day-4 BU 4 mg/kg (po)
Day-3 CY 60 mg/kg (div)
Day-2 CY 60 mg/kg (div)
Day-1

Day 0 BMT

MTX IT Day
32, 60, 74, 88, 102

GVHD Prophylaxis

Short MTX + CSP

a) MTX (max 15 mg)

Day-1 15 mg/sm iv
Day-3, 6, 11 10 mg/sm iv
b) CSP
From Day-1 3mg/kg div C>8HR)
To  Day 30~50

Then 3~5mg/kg po divided 2 times

IP Prophylaxis

HT Glb 250 mg/kg

From Day-l,every
2 weeks

Select seronegative

HT GIb 250 mg/kg

From Day-1, every
2 weeks

blood products

P. Carinii Prophylaxis
Baktar 127T/d, Day—14 ~ —7

Systemic Decontamination
DVA, From Day—14 To Day 30~50

IR 5 Z L afrbhuic.

9 A12H (day 0) i@ HLA, ABO [t
C—F Ui X v 4.4x10%/kg OFHMHAL %
L 72, B MKRFHEERCOWTE, K
MEIMERAC 1, 000/cmm,  JERERAL 500/cmm,
I/ MEEL 20, 000/cmm Zifz 7o O, FhE
h day 25, day 32 kX0 day 20 TH 7.

HOMEE LTk, day-12v0 12k it
BEOTHIE, S8ERIEOFRKEAZD, Fizday
0FIBCBED NS VAT IF—E D LAY
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Fig. 2. Clinical course (case 2).

(a) Before BMT (Part 1:from Oct. 1984 through April 1986)
(b) Before BMT (Part 2: from May 10 through June 30, 1986)
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Fig. 3. Clinical conditions of after BMT (case 2).
(a) Hematological data (b) Liver functions
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RTAY Y a—~NIC Aotz 12121, 6 H10H
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ZMERFLREBW, PSS VAT IF—ERNE— 2
BBz TR X D ATLBEICA - 7.

BiiALiE X, TBI % H\ 3, BU & cyclophos-
phamide (CY) i@ T#7\>, HMPEBENE % O Fb
ik A AFER, BERESR X fTh e o .
¥7c GVHD, IP o FRHkX ERI 1 & kR i
fiote. 6 H23H, HLA O0—F L #=BHE O %
Xb, 2.8x10%kg o FHiMlaxBELC. B
B O MEAEIEE X, RIEHEMmERK 1,000/
cmm, $EkrERSL 500/cmm, i/ ME S 20, 000/
cmm iz 7o OO, FhFh day 23, day
26, FX O day 70 TH o7z, AFEiX day 18
DEMERNC T, HEMa 1, 500/cmm, 3
BRI T T ORI 46 XY O F
F =2 FTORYR L OEREEC, LELHE
L.

HGOHEE LCik, day 13 kb 3%, RE%L
b &35 BEO BREERAY M5 FRER2
B, B&IAL7H, day 40 BIic gL,
B EIC FHILEED T, GVHD & L grade ]
L2 L7z, flie, day 30 235 60 I T D
NEE REE RGO L5, day 60 LI /s
HE A R Te. HEL, BRI S o HIET
MipapEe L #£ 2 Hh, prednisolone & CSP o
BEC Tl U7, IP OF4dd Hbdbh T
7eus. LasL, day 90 o B EEf A BERIC T
20fH D ZIM M, 4 fEic 46XX, Ph1(+) 28
RBobih, HHRELLEL. v

KON, et~ 0EA I BMT %7y
ETH o7y, 2818 OB LA 7R 7Ry i

(13% 25 1987)
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B\ EGIERAE DR D 7o\ kR EA L.
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Wieb, ABARLESHE 1 ERY, Bkg
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BRI DI Bl7e 8, SHIREHEN IV EH
Wrahan, EGL L, E#EAGE c5b0)
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free survical (2 yr) T60% % B2 H5ICFE 5T
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Table 2. Results of BMT by various conditioning T ¥ CY Bl T, 2 AT

regimens.

120 mg/kg L5 Ihs & & ix

ALL D, WImPEEEA K E Il &
Regimen ) Survival (%) | Relapse (%) RHM, 3V 2 A=V DT~
CY+TBI 33 T D%%%@%”?fw’
VM 26+ Ara-C+CY + TBI 33 CY DEEMARSEYE FHEHIL
CY+F-TBI | 33 50 THAAFOERERTELD,
TBI+HDAC | 50 25 SHEHAREIC /o> TE T\ 5.
AML ZOficd, FEFL1OTE L,
Ist CR ~2nd CR high-dose Ara-C =, &FCit,
Regimen —— Survival| Rel VP-16, VM26 & TBI &t 35
urviva elapse urviva e apse &6) &:” ))Eﬁ[‘[ 2 0) cl: 5 kk: TBI 72
CY+TBI 45 25 30 30-60 L 7sus BUCY 5D 4 1
HDAC+TBI 45 20 45 20 - e
Hyper F—TBI+CY 45 10 45 20 frehtes. “‘<°f‘@75‘%1
BU+CY 15 0 30 10 D%z Table 2 173
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B, 1%eE5v 7)) —ABMACLERDL,
AZETAH., REINBINICLOEILICET
VY OICTTHEMEL Tz bh, PIREZ O

DY DIATIEIHRIT & b D AH » 7 AL

DiTbha. EHFELROEIRY 7~ 7 i,
BENEHENTERLES 4 MOEIDF o
— 7 xEROE, S TEEINS. RAIN
2, BELBEOIDOEAIOAZITEL [BE§
5. BAEL, BROEH, H#E, RBOWESE
HITXNTHATITS &S,

FEF LI 12 E VW5 Fiwdb B, RHOE
HERECHETE 508 5 REMTH -7
2, TV @ a i AE LIz e A ERTER
Te o te, MITHER 2 Tk, HEXEL L
i, ERME, BISCENEREE, B
TEEO BEEL B2 X8Ebhi. ik, F
7 — 7 MIBROCH T, BREFEC b
WIS, EFrVERAREL, H5—FLKC
T B &7 v v h 7 THESYHRILL, B
P FT5 L 50T 5.

4) HEEERIR

Day 0 @RI E 1T\, A HiC R IR
Bia3 5. donor iX, MAEIXEHMHT (EF:
BEPEE Cik,  BERE b L <X BEREAMREE T @
T, WloE EBERE L b HEBIO BN O
#HC 500~1,000ml AT 5. Bbhiciiia
B, A9 Y2l THBIR L TBEE
ns.

745, donor & recipient ORNIC IfEH D
T—FDHEHE, PIzXEM2 (B AB
~) DX 5 minor mismatch OFPETIT,
R A R L R R ET 2 & ENE
Lich. Fi-, major mismatch OBE (f]
ZAEBHH O ik, FRIUE B D b ARIMER
TR A HED R, recipient 1 MAERHR e
ExTV, LA (BB WIXPLB) HithxrET
5HEY BHEVbRS.

donor I day-10 gz H 21y 400 ml %
BTk Y, @HERIRAE R T
R, B, BEORBAYZLEED
HHH, BEHFIUCH > AIHEX E TR bR
7ol

= =
4 it

(B13% F25 1987)

5) GVHD 0¥y

GVHD 1 donor o 4 244l s recipient
OMFEAMA L BT 5 2 LIC X RIEL, T
OFLERLDIETHMIETHS E IR TH%.
Table 3 =B EBHEIC 135 GVHD o 453
&, EERPIO BEIRIEREE, 2617 BRI
S¥EERT.® GVHD 1, BRC X b BIERTs
EHC ¥ THERBTHHL FFEL, R
BORGE e X - Th LD Ed H5
(Table 4).1©

WAL 2 EF T GVHD oFph &
LT “short MTX+CSP "V p3f5bhic. i
Fix, MTX & 5\ % CSP o523 174
hTEebidthsr, MTX T [EHEOBIE
LS HEREIEAAEBITS. 74 CSPk
GVHD D FBj b & T e Milizh ik 8¢
Hoy, BEE, MEEA, FFEE KMl
jiE, capillary leak syndrome 7g & OEE 7o El
TERMS P & fezhuiu i i B O R e
=X —DLBERLH .

LED 2 FEFIO TR, WEOREEYEH
ZhoBmEs5 Lo b7 {+52 & CRIfEA
W o BT, HIIERE bR 2Tk
T, REFDHENBLIRD EDOWE" NED
hTws, ok, ZhbORECX > THEE
7t GVHD o 3jE, HME,LRHbhDL HEIC
i, fx o GEEEE], K&O methly pre-
dnisolone, ALG (anti lymphocyte globulin)
EbHACbRS.®

hbOFEHFNC X B fEHflofiic, GVHD
DERE 725 THIAKERE L 7cD HIERIUE §
MlEEBHTA LS HWT, £/ 2r—F0
Pk PEEARRLED HERHGS &
5Ab T T B,

6) IP o F B

IP DFFEC T AAEDRRY,,  HH° B
MBEHCpE 5 fligtk, GVHD, e DRSO
bl ofEx DERRELZ LIS Zhb
DR CHICEEEEZ bhb Dk, CMV, gt
BTho, FEM2O &L BEFHES
MR Tk, BT BU B0 I 7 & b B
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Table 3. Classification and staging of GVHD.
GVHD oZ#h:fl & jgp:

a2 % R ok M
BRI ST HIRRE 50~70% 25~40%
REXTCTOAK 100H LAY 1008 LA E
I ON T A B, F, (b % W%

Ig#s A GVHD OERRRIREI D HE

stage )4 Il FF(eyrey) % “w
+ 1h3% 25% DFLBE 2~ 3mg/dl | > 500 ml o FHi/H
H | thF 25~50% DATHE 3~ 6mg/dl | >1000 ml »FFi/H
# | & O 6~15 mg/dl | >1500 ml o /B
| RAETERL & A P 5 &5 DTTE >156mg/dl | £ v A% fEbleWIEROBE (1 v
T AFAHLTL LS THL RV

GVHD DRgIRHIEERE /S

grade | ®o7 B R E

T b~ REEHE WL L FFOERC L s B A OLE R L

I +~H EERLEE ;BN HAOVIEFIFOER s BETADOLER D

i1 H~ BB s H~H MBS Bt H~ Ot WBIETADOLES )
V| IEBITH~ B0 S BIRREOBE § i L ED b

Table 4. Comparison of types and extents
of GVHD induced by blood transfusion

and BMT.
L] 1t Gl
FIEE TD 1 8 3~ 6 A
8] # (4~308H) (1008 AP
graft O K M & B M
B & FLBE, BOIR 2 R T
FF 73—+, = N
ik 1:“71) jj:“*/a)ﬁ:ﬁ:t M T
W b & T iR
g owp | PULEMOE | UL
H Lz i ¥ h

s, HHRCBIL T, HEIBS, Mok
Wi EN ZDFFE LTHfTEhs. ' Fic
CMV EYuzBIL X, 4lalo 2 FEEFNCHETT X
nicX s, CMV x4 5% Eikfiiz e 77
vEIF%, day-1 X b 250meg/ke, 2 @R 1 [
JTERBEET 5B, B AWM OB H o
U #AEIhTwvwb CMV Fifkpei: © donor
IOEETAE ol HEN EHR, IP OF
EERRD B oRELH B P

AEID 2 FEFITIE W IP ORAELRD
LT, ThbOFRHE LTS I Ra Rl
LThbEEZLNRS.

D OM OB A

F IR O AR SRACE L TR RIEE 7
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