A Aetsl g - H36Y M 3%

F4 9T AP A4E A 53

o))

HER A ooy a4

OlES -2USH - #x{s . §AHY
s d-dEF-UdEY

4 ob 3 g @ 4

4 2|
g A aa
# & xted # |
M L cHeh 9wy
FA 74 4 4 (acute lymphocytic leuke- 1. et 3}
mia, |3 ALLZ <Al3h e X8+ AM2d 343 84 HER Y F4& Auglel YUt Nawaydl
Aol Ayt wzgo] Wbz 4tolge “standard”  ALL#AE =2 A4 gdo] UFH F4 TR}

APFe A=A 58 518 ginten s of it
=27} Aoka shub3, Aeldof glela] at Sfate
25 Wgge] Adgol ol 2 Ar] AEEe] W
t}-o,

o] hzko] wig i o} 9l x|} ofef-F o] f & s Fol
5 A% ¢l 31+ minimal residual disease (MRD)#}
A A A7} 0135—1“’ =3 X855 oA gk WA

.9] ﬂl-ﬁi E /" 1;*,7)

19754 Thomas 12 o] F4-0] Al Ql At o] L3 o]
F ey xgof glojr] FaolalL olv] Ruisty
ayog slof g},

AAES 1983 349 4ely ALL #4e 53 ¥

ol Aol AF3k ofzh'®, 198813 8Y 7R F 1ovu
ALL &RolA 5% F4ol4E Adaiarle 2 A4
& ¥u3lE ulolrh,

# % 89% 18 1148

E e a7 1988 sigh et Ao g ol
AR

R EEe 1988 % tEESA BN dE dATFzA
2 ol Fo} A&,

Shol BF FolAel rhedtadd A 1098 Hato

atalch, oA #al 107 9] o)A ] ol 4 Abele Q)
¥ 1A 4] ghat 2, 2xF AN A] Fa} 4ol], FE-3ha)
AL &) 20l 134 A F el A Akl B} 10, 3
oc},ﬁ‘\ﬁo]] ﬂ‘l,o 6]-71] oLoL[a] %;q_ 101]%.0104;}. x{uag_x.
‘éZP} 5ell, o A}7} Sl 3, Fof z}pel Frapzke} A e)
o 77k 4ol ek, oA gabe] dad e 54l A 344
401%14 AR WA Fgol Atz o) 7|k FobR

7} 125709 (3~75714) o1 gl =} (Table 1),

r

2. @5 BOjx 4

Rabe} fap sl FEe 2AH A HAAS dAe =
2 A5 aflo] AdAH A, AuE TR Aesigd
I, DESe A¥ ARE lel7] el sape} i
o] 8 ubT wl ok HALE AAEY

3. ®x{x|

EE BafollAl 28-ekel ghobalo ubabd 2wl wi R

slel A A A sl 692 3abel 4 & cyclophos

phamide (60 mg/kg/day) & 297} Fo3tn, Z= 554
69 7$-ol+ cyclophosphamide (50 mg/kg/day) &
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Table 1. Pretransplant Characteristics of Patients

Case No. Age/Sex Diagnosis and disease status Interval

Recipient Donor (months)
1 26/M 18/M ALL, L,,2nd CR 16
2 8/M 6/M ALL, L., 2nd CR 27
3 5/F 3/F ALL,L,,2nd CR 17
4 34/M 24/M ALL,L,,PR 17
5 16/F 10/M ALL,L,, PR 3
6 28/F 22/M ALL, L, , refractory 5
7 9/M 6/M ALL, testicular relapse 75
8 21/M 26/M ALL, L,,1stCR 9
9 15/F 13/M ALL,L,;,2nd CR 6
10 21/F 17/M ALL,L,,1st CR 4

* Interval from diagnosis to transplant (months)
CR, complete remission ; PR, partial remission

A7k Boddtat FAlell, VP-16(500 mg/m?) ®¥ cyto-
sine arabinoside(1.0 gm/m*) & F7}8 Fof 3l
e 37 79 Aol AA WA =48 A
Barrett2] uwhl-8 44 3lod 497} cytosine arabinoside
(300 mg/m?), VM-26 (200 mg/m?) # daunorubicin
(40 mg/m?) 2% 7}, vincristine (1.2 mg/m?) 14 71,
prednisolone (60 mg/m?) 647 AAAE A Halgdch,
HAL WAl 2AHE wH 2APH 2.2 6ol (3 800 rads,
3¢l 850 rads), ¥¥zAHY (fractionated) 2.2 4ddl-&
stglon] =g qoll (F8 1~4) ol ®Cobalt source
£, 69 (Fd 5~10)¢l4l &= 4147147 (Siemens, Lin-
ear accelerator) & o839},

el Al A FaolA 1A A s,
F& AP Aol oA THARE o]4] 53l AA|
3247k 63]oll A A i3] 200rads 4 10cGy/min £52
% 1200 rads g =481 vH(Table 2),

4. FF0l4 A XY

olAlH ol 3o 7t oa} A&, 2R T4
N3 5l FlEE £ w49 protocololl sk A& alH
thie~20  galel Foiabzkel ABO #4jte] AUt HF,
22l 8 Fage] g 2] A3l A
4% 6% starch (Hespan®, Dupont}% o] 83 &4
o8 Wi AYFE AL F Al A A F9leA
o}, Folsl F4 chalt d2z4e #A AF kew, 0.
17~45X108(F ot = 1.44x10%) 0] 2, A E 471 0.

17x10%/kgal 1ol (Fal 8)ollAl& o4& A17¢e 1.
73%10°/kg# v4] F8}9ic}(Table 2),

5. olABich &7 & e oljy

o] AlH | < Ful-%(Graft versus host disease: GV-
HD) 9 oljut-g #ste] Fa] 154 29 7% methotrexate
£ F4 ol4% AL 3 6%l 247 15mg/mE AWF
A4 geda, 5o #Alel & cyclosporin-A (5mg/
kg/day)g o4 24A17bHHE &Aoo g A Fale)
of, o]A% 23UAEEHE 6.25mg/kegd 14 28 AT
=odsgich 399 #xlol Al = methotrexates} cyclo-
sporin-Ag] HFEdE AAEA=wl, o= metho-
trexates ©|4tE Al 1, 3,6, 11940 10 mg/m*& AQF
~}stsd o} (Table 3),

Cyclosporin-A®] 24 Fo8kg 237 3l of
A 24 AAE Azl HAg A3, Yrld $A4
W (Sandimmun Kit) 2. & 8% L& &2 8o},

6. Aafef stol

olAgl F49 A Ul A, YxYY ¥
4o HEE Y WAk, EFHAE Fil 54
29 e o TAE "lEtglen], TR @Alatol
o] ABO ¥Hyo] g 7feolle g AHAE, A
(sex) o] e} Aol A HAH A4S A3t A%
o FA 2 Abskeh,
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Table 2. Marrow Transplant Data

Case No. Conditioning regimen* No. of mononuclear cells
Chemotherapy TBI infused (x 10* /kg)

1 cYy . 800 rads 1.2
2 CcYy 800 rads 1.4
3 VVRAPID 850 rads 4.5
4 cY 800 rads 1.15
5 CY + VP —16 1200 rads (fractionated)** 2.07
6 CY + Ara —C 850 rads 1.44
7 VVRAPID 850 rads 3.1
8 cY 1200 rads (fractionated) 0.17 +1.73 {booster)
9 cy 1200 rads (fractionated) 1.44

10 cy 1200 rads (fractionated) 2.45

* CY, cyclophosphamide ; VVRAPID, vincristine, VM—26, Ara—c, daunorubicin, prednisolone ; Ara—C, cytosine
arabinoside ; TBI, total body irradiation
** Fractionation ; Siemens, Linear Accelerator (10c¢Gy/min)

Table 3. Graft Versus Host Disease

Case No, GVHD prevention* Acute GVHD Chronic GVHD GVHD treatment
1 MTX grade | (skin) no steroid
2 MTX no estended steroid
(skin, sicca syndrome)

3 CsA no no -
4 CsA grade | (skin) no steroid + CsA
5 CsA grade | (skin) no steroid + CsA
6 CsA no no -
7 CsA grade | {skin) no steroid + CsA
8 CsA + MTX no no -
9 CsA +MTX grade | (skin) no steroid + CsA

10 CsA + MTX no no -

* MTX, methotrexate ; CsA,cyclosporin—A

2, AR ukeg Yol ol fgleh wRYoReA 3
747 1,000/ /mme] o2 3 5H A|7le F40l
cyclosporin-A® #2430 2 67097 Agstdn,  AFE AM1ldelA 279 Aol (F4A 16) et
Zel F2EAe AT S, e AYH FF

7. ®% 2%

2. GVHD
32 2]s}e} amphotericin-B$} ofloxacin®. A %¥ 7
+71 skt =t F4 GVHDE 5olloll A Az e, 25 703
g3 xS 8w (Gradel), Fal 20| E =4
z o} GVHD7} 9 %ol A 35] e (extended type) & it

1} sicca syndromes] @& 2 ¢ slsict, GVHD~} %
A8 A ool Z7)o GVHDE A #-g utr] 18 =7
WA A 109 B ol Al T4 Azte] A4FHH A &Y FASHA 2 E £ cyclosporin-Ag] ¥

L4 %
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& FoAF 2Asgl o, o]2ld Folvt At & o
= it (Table 3),

3. 7le} @

olAlat Haly g Fo s 1AM WY 16, A
20, FuiFa Wl 1o, Huteda oy HAAE ]
o, %% 14, cyclosporin-Ast Faig AEHA 260 F

of AR olF ld& Adlel sHsicH(Table
4), Fd 1ol A4 #Hgel DA 28
FAIMA i g44e] HPFAR 3EREHUS
F 109 FAHF 19 0] o|AF A4l F4 AFAHL
2 At et (Fe 6), 38 F4 Al E49
A2 gelsl gl

Table 4, The Resuits of Bone Marrow Transplantation

Case No. Engraftment Rejection  Relapse Complications Survival {months) K,P.*
1 yes no no interstitial pneumonia 68+ 100%
2 yes no no scleroderma, cataract 58+ 100%
3 yes no no mucositis 23+ 100%
4 yes no no oral candidiasis 14+ 80%

nephropathy (transient)
meningitis
multifocal cerebral infarction
yes no no - 12+ 100%
yes no no multiorgan failure expired 0%
(esp, renal fajluere) _
7 yes no no — 8+ 100%
8 yes no no - 4+ 100%
yes no no major depression 3+ 100%
10 yes no no mucositis 3+ 100%

* K.P., Karnofsky perfomance scale

100

¥
ji& + ¥4 ¥

80

60

g&

20

Y

5 N

12 24

Fig. 1. Kaplan-Meier product limit estimate of
Living patients are represented by arrows.

36 48 60 68

months from transplant
the probability of being in remission for 10 patients,
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4, M&E 7|24

ol A% MUl 687HY Tk A BAF AW
g ol = WA B ] ofskel &7 AE 10E Al g
iz gelle] A AFE 7|7 3A Yol A 680 Y Aol
A, Karnofsky performance scale 80~100%2 A&
sta gleh, AAl 3xbe] 2137} disease free survivald
90% | A+ (Fig. 1),

i} -

273719 F4 Hdsolxe 5ol AAY ¥t
ol gt Ausl HApEolAat A4 sted A7) A
&0l 0~15%, ¥y HL-gol 70~100% =H3te A
2 AHL 2oy, o|FA AEgol H2 AL ¥
gt X gel A8 PHF AEolgded, AR Al
of e el b Bal e Ao 27| whAl 2 uprHA
A7) AEEL 4A o] gobAetY, A Aol Fo]
Ag e ol 2 AE AA, WEy A2 “burden”o]
B Alell 7k 2 7] ol 2R AMA R HYy A

58 383 AAR AbsAdel 11 BA, A4 B
goh dubdez dssnz PHFe] Hun
Aaoll & ZHelv] A, Ws)A]e] HEyy A2}
o axlell Aol 2 ASE E 4 U, Lo}y

Aol ALL9 23 a4l FolAg Al#3le
27~63%2] 7] AEEE Huspglorpseis 4T
Blume5'®& 1 & (poor risk group) ALL2 7
& 13 DA FHol g AHsed 63%] F 37
AETEE wngo v o o|F Fol Y Tol4
A1719] Aldlel] M2y #EE AAletsict, =¥ Bar-
rettOE FFolA 3 g E Al e A4
Folelxw Al =24 13} AslA]el Fa-ol4 9 AAE &
233 glof 27) ol 4 e AE s s Fa Yk

AE2) 79 Aoy ALL 13 B84 2% 23Hg
F 10589 #AE didez FF Faolde Al
27] A 19E Al9lsha @A) 95o] AL gle
o o|% 29& 747 58, 6874 U7t Ake) FA ghol B
7] stz ek Fel4vt 2% B4 g3 24 2
A 7)7ke] wlmA #AqH(3~687H4), 90%2 WEEL
7t ohE R 4] F2 AR Holo, ojE
FaolAE vlamy 7ol A7 A el 7| HoE

o ol o Iy
&
ok ;‘; njo

o

kY
1¢3
o

2ol webA] Faol4 o] Ag Fola AV HE
£ 7] HE ol A HAG A7 2w 4ol ALL
9] 7% “standard” YT 5 33 sxigtens
of vt A7} HER 23F PafjAlol] AAsk, Adel
¥ ALL o4& 14 A3l-f-5 A 85 b As)7} 5,
223 gde] AE YA, 27t gled 2716 F
Fol A Al Ehs Ae] vk ez AlgEc

Fq-ol4E AlYEr] Aol ate] dof AdefE A st
2 AR Wy A2E AAY] Asle AAHE she
d $& cyclopnosphamides} A4l wbatAl 2 A} (total
body irradiation, TBI) & A4}, ztzte] = A x|
of @& AAef Aol Mz e Ao Ho goh?,
A 252 74 gkl 2 634 cyclophosphamide
%, 29 o] 4 + cyclophosphamide o VP-16 = &
cytosine arabinoside & 7} 392, 29 ol 4 &
cytosine arabinoside, VM-26, daunorubicin, vincris-
tine, prednisolone-g ¥# Eol5gdc, Fel4E vlx
o, B AT 2 XAl ot AH e sfole
A 4 eldeh e £-84 (refractory) ALLS
oj el wWiyw 427} et 8y gl abAAd 2Bl
resistantdle] ALFo| 7] @F?, Yoz ol
BAgol A ofAlol] WAde] A7l ATES AAY +
U g el kel " e gk,

TBI2) whell gloA 8 zabyo] kb AP ¥ o}
t& oo, g oolfaME +¥ 2AHeR s
A AEoh AL ko2 E] W] 318 E 4 9l7]
ol Wdey AXES AAL g§e e TBE 8
Zgel & Al 4 7] wFolvh Y, AAEE vl
AAL whAbA 2 AF(800~850 rads)E 67 (°Cobalt so-
urce 43, A ¥ 7}<47) 29)oll A o)A 1A 2ALEY 1,
& =4+ A¥ 7147] (Siemens, Linear accelera-
tor)E 4% ol 4 22819 +4 cyclophosphamide 5o &
Ql oA 74 A RE 5 " 7t=] 3%k 63l A A =53] 200
rads¥ 10 cGy/min £ 52 % 1200rads% %8 =A%
A, vk A 2ALR ) BhRlbEol wlmd A A
= A4 B2Y + Yol =8 “Cobalt sourcez. A
T el A Y AHE7] B 2 AL (6ol o] A kg
& zbo|7t glovt, o|H -2 Foz Al Aol T Ao
2 Alg st

o] 4ol wE GVHDE) o8 $J8lo] o]4] % ) 1
94 #-# methotrexated Fof 35 o] A|E=o] gro
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v At $4 e HeE ®aEgdvh? Powles
ol ALL #==lell A cyclosporin-AE 244 o2 4
|3led F29 F4 GVHDE ellulol AFedcin &
328 v} 9lew, & group* el A= cyclosporin-A$t
methotrexate 2] ¥ # % o 7} cyclosporin-A & &
methotrexate?| &% Folarc} F59 $4 GVHD
9} ut4 GVHDS 44 i g Rio] AAdos H&
+¢ o dAdn 2esa v, AxER GVHD
g 8 Aud 5z & HlolA A SR
290l 4] methotrexate®, 5% elA+ cyclosporin-A§
¥ B 3l g 3, 3% o A methotrexate 9} cyclos-
porin-A2] ¥ 5o & 443, F4 GVHD 5ell
ol 41 bt o} Grade | A= i, 2t GVHD+E 14
2 vHol 8% Ae) (extended type) 2 T35
(Table 3). & methotrexate® X% Fo4§ 29l &
7zt §4 GVHD 1%, 24 GVHD 190] yeiyta,
cyclosporin-A® A-&-3} 5750l A& 4 GVHD 35 ¢]
wA sl o=, cyclosporin-A9} methotrexates] ¥ %t
Fodg 3=dellME F4 GVHD 191be] velyte}, S
71 Hol $AH oo E A3 Y + goot,
cyclosporin-A$} methotrexate?] W3t o 7} GVHD
o] ofubell ik A3l Aoz oA, 2
GVHDS) ofub-g 13 okale) Ade A9 Zxst
vla| sl A A A5 2 Elofof Fol ulghA Y Hoe B AR
et

Ruutu $27& cyclosporin-A$E A &H o g Fojdln
A F4 GVHDsF 443 HE =, 2832 corticos-
teroid2 Z7|o] AFH oz ANa3le FFe FA4
GVHDs} utA GVHDE A §=+= dl =g 7haid 4
itk Rasldcth, A& GVHDzE g A el
4 GVHDe &g =78 z=7lel 882 cor
ticosteroid® w717k & &3}, cyclosporin-Ag] =
T FARE Aa5F Ao 2F aAsg e ola gt #
o} Abube & olx gisdch, GVHDAA 7} anti-
leukemic effectz} g17] wl-Foil?® GVHDHA dl=7}
SHErE gy Auke] fge] & o RuEe
A opra®, ol Fol A A ol E o] A F /MYl 68
Y Eet 33 BAL AN QYL & ol® Us

Cyclosporin-AS x&2 o g ALE-gtol glo] 7H3 &
FAE AlEAOogA & ATl 2ol A wAE
gonm 1o+ ¥F cyclosporinA ¥5& F7|Ho %

AT Folgkg 242N F5 ¥ 4 Uk 1
o (F# 6) ol A+ Alukflale] sVl = st & Abgd
1ol et 2ol ubg-31x] FUT £-4 WYl A
$24, olAlF Al UUA G4 Ao AYEAE
o] o] £ cyclosporin-A, amphotericin-B, aminog-
lycoside §¢] kAol 2 AlEAlol| 7]Qigt Aoz B
i}, wetA cyclosporin-A7} A4H 02 S5 2 ¢
£ oA % #ALEAME A7 53 9% cyclospo-
rinA ¥ 5§ F7]H o2 |3 Fasof s, A4
o} A FA T GAE ALY wlol = Al A7 Fel o
5 z2AE A ol @ Aoz Alasld,

E ATl A AsA 1095 27 A 198 Al
3 9% #A 3MYNA 680U Abol 2 Ahe] FAY
o] AEFolnd 2zt A F2] HE-L 0%t ol
9] Axtg ALL &A1) 280l o] &F Fqolae &
of 2 A7l AE Y A E A7 EE el AS
Hol A g w g dskm, FF PAle A &
& 58 WEy Aol T4l T sl &
ol AA A A z2AH o] EH o2 Y3

£ oA F4E o4 sk uhd, wEnle Aa%
minimal residual disease (MRD)E %ol Mot &
#HHql FAayge] Ak, zelw ofAle] gk wAde] A7
WAl 2o AA wbiFell cfE A4H el d77F Ao
ok Hoz AeH f—l— =3t CSF (colony-stimulating
factor)e] 24 §&o2 o|MF HYT T 77HE
B A Z10E DF A7 s sl 2
E},S-"I)'

d e

A A& 198313 3¥F-5 1988\ 8€7tA] LER &
B Anwldel sl A2 Uk ALL #x15 &
1053 9| gl A BF F5ol4E Adad, A dlel
Al Aol Agstda, A kR o=

271 AP 108 AT A 9ello] HaAl AL 7]
7 YA 680U Aol (F kA 120 Y) 3 A,
Karnofsky performance scale 80~100% & &3l
ek 3 A A1 7hEed W AU @ o glgl
o] AA Pabel 2A7F wEl F2 BEE 0%t

olake] HH o2 wlFo| Bo}, ALL X &ol 3] &

F4-0] A2 “standard” HYHTFE AAG Loty
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ALL¢] “advanced state”st Ald ALLelA 3o} 1}
2 A7 A& Y SAF 4] A L ola A TA
g e g Alasc}

= Abstract —

Allogeneic Bone Marrow Transplantation
for the Treatment of Acute
Lymphocytic Leukemia

Jong Wook Lee, M.D., Dong Wook Kim, M.D.
Chi Hwa Han, M.D,, Young Seon Hong, M.D.
Chong Won Park, M.D,, Choon Choo Kim, M.D.
and Dong Jip Kim, M.D.

Department of Internal Medicine,
Catholic University Medical College, Seoul, Korea

Hack Ki Kim, M.D.
Department of Pediatrics

Kyung Ja Han, M.D. and Won 11 Kim, M.D,
Department of Clinical Pathology

Although half of the cases of acute lymphocytic
leukemia (ALL) in children have been cured by chemo-
therapy alone, a dilemma still remains as to the choice
of the appropriate therapeutic regimens for childhood
ALL in relapse and adult ALL.

Recently, 10 patients with ALL were given a su-
pralethal dose of cytoreductive chemoradiotherapy foll-
owed by HLA-identical bone marrow transplantation.
Among them, only one patient who had been refractory
to conventional intensive chemotherapy died of acute
renal failure, possibly due to toxicities of the drugs,
including long term use of amphotericin-B as well as
cyclosporin-A before complete recovery of pan-
cytopenia. Nine patients are enjoying complete remis-
sion ranging from 3 to 68 months (median 12 months).

Even if the observation period seems to be limited,
there were no deaths due to venoocclusive disease, graft
failure, graft versus host reaction, interstitial pneumo-
nia and/or relapse. The actuarial two year disease free
survival is 90%. There is still controversy as to deter-
mination of the correct ‘Timing’ for allogeneic bone
marrow transplantation in ALL. But we would like to
recommend allogeneic bone marrow transplantation for
patients with childhood ALL in the advanced state as
well as for even minimal residual disease among poor

of Acute

risk groups.

Key Words: Acute Lymphocytic Leukemia, Al

logeneic Bone Marrow Transplantation
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