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Therapeutic Application of Allogenic Bone Marrow Transplantation
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Table 1. The Distribution of Cases Reported to the Registry during 1968

Disease N Patients
Acute Lymphoblastic Leukemia 246
Acute Myelogenous Leukemia 259
Chronic Myelogenous Leukemia 292
other Malignancy 83
Severe Aplastic Anemia 138
Thalassemia Major 37
Other Disorders of the Hematopoietic System 13
Immune Deficiency Disease 26
Rare Genetic and Metabolic Disorders 7

Total: 1, 101

o] 4] (isotransplantation) 3Rke] ol 3 R}7}=F
Tl Al (autotransplantation) W & Ared3| 7

82

o4

71el 4F2 X 8ol ® ZA 7] g) x

1—1

gl Ao T A AE7HE AbolodAE Al

ﬂ:‘
o
o
ra,
_‘)ﬂ
9
o
b
e,
>
N
S
3°
=
|4
o
a3
d
A

C}dr_‘,]. E:a\:_.}‘ 1l
Ne) A Aoz {83 o142 F7b Aeh(Ta-
20|Al9| 2= ble2 —-1,2,3.).

Table 2-2. Diseases in which Marrow Transplanta-

tion may play an Important Role, but

where Data are Insufficient

Chronic myelogenous leukemia
Lymphomas

Fanconi’s anemia

Table 2-1. Diseases in which Allogenic Marrow
Transplantation is often the Treat-

Table 2-3. Diseases in which Marrow Transplanta-

tion may eventually Play an Important
Role, but in which Risk is Usually Cur-
rently too High

ment of Choice

Acute leukemia

Acute malignant myelosclerosis

Aplastic anemia

Severe combined immunodeficiency

Wiscott-Aldrich syndrome

Severe, life-threatening paroxysmal nocturnal
hemoglobinuria

Severe disorders of leukocyte function

Infantile osteopetrosis

Thalassemia major

Sickle cell disease and other life-threatening
hemoglobinopathies

Gaucher’s disease

Nimann-Pick disease

Diamond-Blackfan anemia

Acquired sideroblastic anemia

Chronic myelofibrosis

Polythemia vera

Severe autoimmune diseases
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Table 3. Four-year Actuarial Probability of Leukaemia-Free Survival and Relapse according to Risk Fac-
tors at Diagnosis and Disease Status at Transplantation

Disease n of Risk Four-yvear Probability of

Status Patients at Diagnosis® | . kemia-Free Survival p Relapse.s P

2nd CR 236 High A5+ 99 26+ 12%

o1 OR ® % <0. 0002 ’ <0.0001
n 208 High 22 7% <0, 006 561+11% NS

2nd CR 97 Not High 36+11% ' 49+ 14%

& At time of bone marrow transplant

b High-risk features at diagnosis include one or more of the following: Age <2 or Zlﬁyr;WBC;‘SOXI()Q/l;CNS involvement;

B phenotype; FAB subtype L.:t(8:11):1(8;14) ;1 (9;22).

I

Mean£95% confidence interval.
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Table 4. Classification of Genetic Discases:Prossible Role of Bone Marrow Transplantation (BMT)

Class
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Cause

Treatment

Manife-

station

Expression of gene- Expression of gene-

tic defect or abno-
rmal gene produt
restricted to cells
derived from lym-
phoid stem  cells

Correctable by
BMT

Severe combined
immune deficiency
agammaglobuline-
mia

tic defect or abnor-
mal gene product
restricted to cells
derived from hema-
topoletic stemcells

Correctable by
BMT

Infantile agranulo-
cytosis disease
Thalassemia
Sickle cell disease
Enzvme-deficiency
hemolytic anemias
Osteopetrosis

Expression of gene- Generalized genetic

tic defect orabno-
rmal gene product
restricted to cells
derived from bath
lvmphoid and he-
matopolctic
cells

s5tem

May be correctable

BMT

defect:abnormal
products accumu-
late in bone mar-
row and non-bone-
marrow derived
cells;low level of
circulating enzvme
reverse accumula-
flons

Not correctable

by BMT

Wiskott-Aldrich svn- Gaucher’s disease

svhdrome
Chediak-Higa shi

svidrome

Fabry’'s disease
Hurler's disease

Hunier's disease

Cystinosis
Sanfilippo Bdisease

Generalized or res-
tricted genetic de-
fect;abnormal
products accumu-
late in non-bone-
marrow-derived
cells are not
reversed by circu-
lating enzyme;
bone marrow deri-
ved cells do not
contain normal
gene product

Not correctable by
BMT

Krabbe’s disease

Metachromatic leu-
kodvstrophy

GM, gangliosidosis

Tay-Sachs disease

Abetalipoproteine-
mia

Wilson's disease

Cvstinuria

Cystic fibrosis

Hereditary angioe-
dema

Hemophilia

Phenviketonuria

Hyperbilirubinemia

Galactosemia

Maple svrup urine
disease

Others

WA e EAEY AfolAY vk sl = A 2R

W SAEA7R] EAv) EEEbr] Ralug = Aol Ayl st
ol Al el tiate] HAE ot

A A gl g To) A o|v] HLAZE o 3. ZF0lAlel 2HA
X3l B97F Bold §4 GVHDXE o= 2hAd Frol e o, Wy ¥
GVHD7} % Adilele] =}k = thalasse- o du] A}8-x= ko] gl

miat} agammaglobulinemia&-

2 HEQWlow

ZoolAu g A AR F Yoz ol
elat o] 52 )4 WA AEsA kel

vl Bodzic} 12y}t Gaucher’s disease 2}

Hurler’s disease?} Z-Tojxluljo g &=

NmEo 2] Wrbdgte] A ResE QR



& HE FFTET

=T oA oMU ST, A A
EAAME lo] TAdd Foizte] Ao A
A HS 4k 3l

R =3
© A7) A& AL olu
v} IBMTRoJ 4]
Al AR st 9‘}4

a. 2FEA d9 (Interstitial pneumonia)

NS a2 932v3 e wWEW AxpEat

439999 FZ AN EFA A= S 4 7HA
A A4 Wlxs 4735+ 4 %9} 16%, case
fatality ratev Z+Z}84% 2} 76%,
7 24%%} 10% = “ebytct,

B A= A¥HAREA 33, cyclos-
porine X.t} methortrexate® A}&3F A4S F
% (BEEE) o] GVHD, o|A A &=} &5 (per
o} A 7}=] 2} 7)7}e]
721 74§, 18] 3T methotrexatesS AL 3w A
B2 WA AN & BAFE E Uk o)Ak
o] fEA=} o] A 9= AN = A
Agol & HES 8%ela, 6711 BT Sle
gatel A= 94% vt ©o}(Fig. 8.). whehA] o]y
& HEJIAES vl gz PGS o
ek = ole 7137 o A=

T MAERF N8 Fe+= AL ALGF:
57Hdo] el o]AlE g, HWHXZ HpA}A
= ZAYE o (53] HAFRAE S = 34
H2l A E, AWA vl AL AS=17%
A3 kS W= 8 %olgdr}), cyclosporine(8
%) X.t} methotrexated A}230-2 o (18%) =
4%k GVHDEx}(8%) 418k GVHDS) 739 (28%)
o AN} k) 19801 o] Mell = 20%°1 %
o ARl o} Foko ) 1 o] Fell = 10% ©)
stz ZolEgich ALY ds wEdy )
) I B B B i B i R B ] el 1
24 vlg] o &3te] oub-g & 5 glo 7]
o xic}

b. o] A H s

=2
-ﬁ’é-’f_o] Al

A].Do’l-.g-_;.ﬁ f_’_ z}-

formance rate), 3 2 2]

H}-8- (graft versus host

o148 NEA $-&

reaction)
€4 GVHDE Z9o149 2.8 P35l
A7t E 2 HHFAAEC] £H8] 7+ =
WA= dotch 2y 2,036 Fpo)A sl

AHE 4R 23 F5E R 59 GVHDE
SN E F2E AR, AA BodAlsh 2R
Apolel 4 (o] cheW, B8 44 Folxjel
FHEAAS DA, EA FAMG A
Golrh @ W, 58] ol @ chLY (S7EH)
b BogA W, AR oA S Bl
ke AT 5 4 ek ol E tha 2lv)
Wiz AR Fojah- Wxhe] Aedzpol, o
A 3] FE® a3 o)A HX X 2 trime

thoprim-sulfamethoxazole® AF&-8}%x] 242 7

5 5 7 Utk
olx8 BI}EL 4 GVHD7E & &+ e
} 32 o] 235}, I GVHDO dulz 3|
AZste=dl 548 Aoz 7Rk

c. ZFFolAlzl F 2§ AA

043,}3:].9.1 4ol Ald g HA Y| FUd
Bojal} Sl A9l S Aol 02 Hol
9]} FH ol = cyclosporined AREIPHA] A
G4 HLAZL 713H4) gobs o] 42 s
Tt

F 30040 WY Brpe) HLAL 2o}
B2} o e FIAE A8t T3 2
& AHE Aot o2}/ Eae] HLAA 334
Z 571x Ao 2 X33}H Class 1=, [ =
(A 74 :Class I=, I=®]3A7} : Class
T, NI+ Class I =, Class]] : Class ] =
0 =2} o] Hr} Classllg & A¥+= A
A}l FARH(F FA kel Class =, 11 =)
Hoh 22)e] Aztatgo]l wstow, HLAZE 5t
7d-F-° Gradell -2} ¥4 GVHD 7}
Aol =3, o]ul methotrexater} cyclospo-
rined £0i3t57] w= Foizt F oA Al E

Tl TAH EZ ) A7) GVHDS]  7}54]e]

¢



1“ ko o]

HLA7} 237817 Sk} 4
W 2 AA7d FA °‘”9lf)r A 3ol HLA
—Cws2 HLA-Cw,9] "l x 7} w3 Hga}]
Lhebibn], HLA - AW 9] ¥l 5= o)
aFo] glgol ezl

Y
d
>
rlo
e
2
rB
18

i
T-l
=
&2
o,
>
--I.A
ofo

= ©
k=
°
'Q‘»E.

B i

~J
e
o
2,
i
1,
5

[y
Do
~
e
b
~
-
2
»

gl
= >
gl o ofN
ol ﬂJl'J
o =

o

S

-

ol

o
J

ol}d
=
ox
e
ol
o
rZ
et
X
e
r
Jo
2,

ok ?E, o ol e olN
ofN

_,_.
o
o,
—o
2
H
e
N
lo
N
L
ofr
o,
tjo
b
R

e
tﬂ

o] o}
22 oo} s, 5e
94 #9dst HLAZ S48 JAe] Foiz)
P Q3 Ho| EAo|t} ZH HLAY 9¥wmt o
. rUAshd g o
A=
1% A9 2AE ARAAES 9
A ARE G5 A =HAdg ol
e Folale) oA TAEE
24 dupg ¢ gley Al o4
Hulon wlawle] z|urgldlo] =
& Eo] cytomegalovirus
25 A 2 CMV SA44

AAdFRE T34

o, ¥
o

=

o
g & op o
lo ¥ = dr
rr\l

IR S Lo
>

N2

o
-
N

oY, r2

Ffjol 4 5. 7 e wcﬂw 19831 4-6] Wy
W A NGRSl A R TS o)A

o =271 1

——r

21 & (F2200) & AlEbel tom, FHIele 24t

=TolA)E o] 83 A B (F 849 &
(51}30641)/‘1714 ot
e A7} o) Re] A w WYy F2 "“

r°" 0

A E

FolAe] F o RustEge

1)

2)

d Akol] A
ko 7 o] vt tj

b "o U shie) fRe A
A s uhol ok

REFERENCES

Blume, K. G.and Petz, L.D. (1983)
Bone Marrow Transplantation, Churchill Liv-
ingstone, pp.241-270

Bortin, M. M. and Gale, R. P.(1986)

status of Allogeneic Bone Marrow Transpla-

- Clinical

. Current

ntation . A Report form the International Bo
ne Marrow Transplant Registry. In Terasaki,
P.1., Eds : Clinical Transplant, UCLA Tissu
Typing Laboratory, Los Angeles, CA, in pre-
SS

Herzig, R. H., Bortin, M. M., Barrett, J., Blu-
me, K.G., Horowitz, M. M., Speck, B. and
Glae, R. P.(1987) . Should patients with high
-risk Acute Lymphoblastic Leukemia be tra-
nsplanted in first or second remissino ? Lan-
cel In press

Bortin, M. M., D’Amaro, J., Bach, F. H., Rinn,
A. A.and Rood, J. V.(1987) : HLA association
with Leukemia, Blood, in préss.

Gluckman, E.(1987)

Marrow Transplantation for Severe Aplastic

- Current Status of Bone

Anemia . A Preliminary Report from the In-
ternational Bone Marrow Transplant Regist-
ry, Transplant. Proc., 19 . 2597-2599 19

Zwaan, F., Hermans, J.and Gratwohl, A.1987

. Eupopean Experience of Bone Marrow Tra-

nsplantation for Leukemia, Transplant Proc.,
19 : 2600-2604

Forman, S. J., Blume, Krance, R. A., O’Donnell,
M. R., Nademanee, A. P. and Snyder, D. S.(1987)

. A prospective randomized study of acute gr-

graft-v-host disease in 107 patients with le-
ukemia . Methotrexate/Prednisone v Cyclospo-
rine A/prednisone, Transplant. Proc., 19 :2605



10)

11)

12)

13)

14)

15)

ot
o
ik
ol

2607 19:2605

Storb, R., Whitehead, J., Witherspoon, R. P. and
Thomas, E. D. (1987) :Marrow Transplantation
for Leukemia and Aplastic Anemia . Two Co-
ntrolled Trials of a combination of Methotr-
exate and cyclosporine Alone or Methotrexa-

te Alone for prophylaxis of Acute Graft-v-
Host Disease, Transplant. Proc., 19:2608 2614
Slavin, S., Or. R., Naparstek, E., Weiss, L., Ha
le, G.. and Waldmann, H.(1987):Allogeneic
Bone Marrow Transplantation without Graft-
V-Host Disease:True Tolerance of Graft ag
ainst the Host through depletion of donor T
lymphocytes pregrafting in malignant and no-
nmalignant disordes, Transplant. Proc., 19 .
2614-2615

Champlin, R. E. (1987) : Graft failure and Leu-
kemia relapse following T lymphocyte-deplet-
ed Bone MarrowTransplants:Effect of Inte-
nsification of Immunosuppressive conditioning
Transplant. Proc., 19:2616-2619

Schneider, E. M., Pawelec, G., Haen, M., Scho -
V. and Wernet, P. (1987) : Distinct

types of donor and recipient T cell clones

11born,

functionally related to host-V-graft reactiv-

vity and autologous semission after Bone Ma-
rrow Transplantation for severe Aplastic An
emia, Transplant. Proc., 19 . 2620-2625
Champlin, R.(1987) :Bone Marrow Transplan-
tation for Acute Leukemia . A preliminary
report form the International Bone Marrow
Transplantation Registry, Transplazt. Proc.,
19 7 2626-2628 19:

Bortin, M. M. (1987) : Bone Marrow Iranspla-
ntation in Leukemia using family donors oth-
er than HLLA-identical siblings:A preliminary
report from the International Bone Marrow
Transplantation Registry, Transplant. Proc.,
19:2629-2631

Weiner, R. S. and Dick, K. A. (1987) :Risk fact-
ors for Interstitial pneumonitis following Al-
logeneic Bone Marrow Transplantation for
Severe Aplastic Anemia . A preliminary Re-
port, Transplant. Proc., 19:2639-2642
Gluckman, E., Devergie, A., Meletis, J.,, De

SRR

16)

17)

18)

ole
op

Castro, H., Alby, N., Boiron, M. and Boiron, M.
and Dausset, J. (1987) :Longterm follow-up of
Patients who received Transplants for Apla-
stic Anemia or Leukemia, Transplant. Proc.,
19 :2643

Carpentier, N. A. and Jeannet, M. (1987) :Inc-
reased HLADR compatibility between patie-
nts with Acute Myeloid Leukemia and their
parents, Transplant. Proc., 19:2644-2645
Bortin, M.M.(1987) : Acuté Graft-Versus-—
Host Disease following Bone Marrow Trans-
plantation in Humans:Prognostic factors, Tra
nsplant. Proc., 19 :2655-2657

Trafkiewicz, J. A. and Szer (1987) . Prediction
of leukemic relapse soon after Bone Marrow

Transplantation, Transplant. Proc., 19: 2648

-2650

19) Ferrara, J., Marion, A., Murphy, G. and Burphy,

22)

23)

G. and Burakoff, S. (1987) : Acute Graft-Ver-
sus-Host Disease:Pathogenesis and prevent-
ion with a Monoclonal antibody in vivo, Tra-
nsplant. Proc., 19:2662-2663

Matthay, K., Wara, D. W,, Ablin, A. J. and Cow
an, M. J. (1982) :Haploidentical Bone Marrow
Transplantation using Soybean agglutinin-pro-
cessed T-depleted marrow, Transplant. Proc.,
19:2678-2679

Hess, A.D., Vogelsang, G. B., Hevd, J. and Bes-
chorner, W. E. (1987) : Cyclo sporine-induced s
syngeneic Graft-Versus-Host Disease:Asse-
sment of T cell differentiation, Transplant. p
Proc., 19:2683-2686

de Gast, G. C., Beatty, P. G., Amos, Sullivan,
K., Anderson, J. E., Thomas, E. D. and Hansen.
J. A. (1987) : Transfusion effect on Graft-Ve-
rsus-Host Disease and Leukemic Relapse in
HLA-matched Bone Marrow
Transplant. Proc., 19:2700
Henslee, P. J., Thompson, J. 5., Romond, E.
Doukas, M. A., Metcalfe, M., Marshall, M. E.
and MacDonald, J. S. (1987):T cell depletion
of HLA and Haploidentical Marrow reduces

Transplantion,

1F
ila,

Graft-Versus-Host disease but it mayv impair
Effect,

a Graft-Versus-Lersus-Leukemia
Transplant. Proc., 19:2701-2706



