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Summary:

This study compares allogeneic BMT with conventional
chemotherapy for childhood ALL in second remission.
Seventy-five children were transplanted between July
1981 and December 1995. For each patient two control
patients matching the following criteria were selected
from the Nordic database of ALL: (1) time of diagnosis,
(2) T vsnon-T ALL, (3) site of relapse, (4) initial risk
group, (5) sex and (6) relapse< or =6 months after
cessation of therapy. The minimal time of follow-up was
24 months. Mortality rate in CR2, leukemic relapse rate
and the proportion in continued second remission were
16/75 (21%), 22/75 (29%) and 37/75 (50%), respectively.
P2.-EFS for the BMT group was significantly better
than that for the control group (0.40 vs 0.23,P =0.02).
Children transplanted for bone marrow relapses in
particular had a higher P2.-EFS (0.35vs 0.15 for the
control group, P < 0.01). Also, children grafted for
early BM relapses had a higherP2.-EFS (0.32vs 0.11
for the control group P =0.01). The outcome was simi-
lar when children were transplanted after early or late
relapse. Also, there was no difference in outcome
between the BMT and the chemotherapy group for chil-
dren with late relapses. We conclude that allogeneic
BMT with an HLA-identical sibling donor or other fam-

ily donor should be performed in children relapsing in
bone marrow during therapy or within 6 months of
discontinuing therapy.
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A second remission will be induced in about 80% of
patients but a new relapse will occur in 50-90% of children
depending on site and time point of the first relapse.

There is no general agreement regarding post-relapse
therapy although allogeneic bone marrow transplantation
(BMT) is commonly recommendetf. This treatment has
resulted in long-term disease-free survival of 30-60% of
transplanted children in a number of smaller single-insti-
tution, non-randomised studi&s!” The impact of BMT
has, however, not been studied in strictly randomised stud-
ies comparing BMT with continuous chemotherapy.
Because BMT is generally considered superior to chemo-
therapy after first relapse of childhood ALL and the chance
of finding an HLA-identical sibling donor is sm&lran-
domised studies will be very difficult to conduct. Therefore,
case—control studies with controls carefully matched for the
important prognostic variables may form a basis for setting
up guidelines for BMT in patients with relapsed ALL.

We have employed the matched case—control method in
a previous study of BMT for very high risk ALL in first
remissiont®

The purpose of the present study was to evaluate the
outcome of childhood ALL in second remission after BMT
with sibling or family donors as compared with conven-
tional chemotherapy in a retrospective case control study
utilizing the population-based Nordic ALL database.

Patients and methods

Since July 1981 the five Nordic countries (Denmark, Fin-
land, Iceland, Norway and Sweden) have conducted a pro-
spective population-based registration of all cases of acute
leukemia in children. All patients are followed up annually

Today, modern mu_Itiagent_chemotherapy is ex_pected @nd no patient has been lost to follow-up. Patients from the
cure 70-80% of children with acute lymphoblastic leuke-gatahase were eligible for this study if: (1) ALL was diag-
still experience recurrent disease after which the chance Qfyst relapse occurred before 1 October 1994 and (3) BMT
long-term survival and cure is considerably reduted.  from a matched family donor was performed before 1 Janu-
ary 1995. The last follow-up was in January 1997.
Correspondence: Dr H Schroeder, Department of Pediatrics, Universitgé From July 1981 to D.ecember 1991 1668 cases of non-
Hospital of Aarhus, Skejby Hospital, DK 8200 Aarhus, Denmark ALL were d|agnosed_m children between 1 and 15 years
Received 6 March 1998; accepted 22 October 1998 of age. In the study period 562 relapses occurred (441 were
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early relapses occurring during or within 6 months of dis- The IR groups were additionally given early intensifi-
continuing maintenance therapy and 121 were latecation with pulses of cyclophosphamide and cytosine arabi-
relapses). Seventy-five children were allografted in CR2hoside and late intensification with 4 weeks reinduction
with a family donor at a median of 5 months after relapsetherapy consisting of oral dexamethazone, Vcr, doxorubicin
(60 children after an early and 15 children after a lateand l-asparaginase. In one group (Denmark, Finland and
relapse), 14 children received an unrelated bone marro8weden) 12—-18 Gy cranial irradiation was given before oral
transplant, and 44 children were autografted. The remaindanaintenance therapy with 6-Mp and MTX, whereas the
of the children (ie 429 patients) were treated with secondether group (Iceland and Norway) gave pulses of high-dose
line chemotherapy; from this group of patients we selectedMTX (HD-Mtx) and/or high-dose cytosine arabinoside
the control group (150 children) after exclusion of: (1) (HD-Ara-C) before oral maintenance therapy with 6-Mp
patients who were treated with any form of bone marrowand MTX with repeated pulses of HD-MTX and Vcr and
transplantation and (2) patients with a duration of thePred during the first year. The HR-children in period I
second remission o£2 months. For each BMT case, two were treated with intensive national protocols in all five
control children in CR2 treated with chemotherapy werecountries. In Denmark, Finland, Iceland and Sweden treat-
selected who matched with the following criteria: (1) time ment was more or less adapted to the German HR-protocol
of diagnosis, (2) Tvs non-T ALL, (3) site of relapse, (4) implying cranial irradiation. In Norway two different regi-
initial risk group, (5) sex and (6) relapse or =6 months mens were used with HD-MTX without doxorubicin and
after cessation of therapy. The duration of the secondHD-MTX, HD-Ara-C with doxorubicin, both regimens
remission had to be at least equal to the time from relapswithout cranial irradiation. In addition, some patients were
to BMT, plus 2 additional months. treated with bone marrow transplantation in first
remissiont®
Treatment

From July 1981 to June 1986Remission in the standard Reinduction therapy

risk group (SR: defined as age2 and <10 years, total ) .

white blood cell count20 x 101 and no high risk criteria) NO uniform relapse protocol was employed in the study
was induced with prednisolone (Pred), vincristine (Vcr). InPeriod. Reinduction therapy was mostly based on the BFM
Finland and Sweden doxorubicin was added to the induc€'@Pse protocofs or other intensive chemotherapy proto-

tion regimen, whereas Denmark, Iceland and Norway gav ols. Therg was no difference in the initial treatment
l-asparaginase for 10 days immediately after induce(%etw,ee” children who later underwent BMT and those who
remission. In July 1984]-asparaginase was added to thereceived chemotherapy only.

induction treatment in Finland and Sweden. CNS prophy-

laxis was performed with three 24-h infusions of metho-Bone marrow transplant procedure

trexate of 0.5 or (after July 1984) 1.0 ¢rand eight intra- . . .

thecal doses of methotrexate (MTX). No cranial irrradiation '€ 75 patients treated with BMT in CR2 were transplanted
was given. Maintenance therapy included daily oral 6-mer2—2° (median 5) months after relapse. Only five patients
captopurine and weekly oral methotrexate for 36 monthdVere transplanted later than 8 months after relapse. Ninety
after diagnosis. No reinduction was given. In a NorwegianP€rcént of the BMTs were performed in three centers
pilot study intravenous MTX infusions and Vcr were added (HeISinki, Finland; Huddinge, Sweden and Copenhagen,
to the maintenance therapy during the first year of treatP€nmark). _ .

ment. The conditioning regimen consisted of total body

In most of the children belonging to the intermediate riskiradiation (TBI) of 10-11.5 GY given in four daily frac-
group (IR: defined as agel and<2 years or=10 years tions _plus cyclophosp_hamlde (CY) 60 mg/kg/day_on 2 con-
or total white blood cell coun20 and<50x 109 and ~ S€cutive days (61 patients), busulphan 16 mg/kg in 16 doses
no high risk criteria. From July 1984 children with wc @nd CY 60 mg/kg/day on 2 consecutive days (10 patients)
10-20% 10%/1 were ‘upgraded’ from the SR to the IR ©F other TBI containing rggmens_(foqr patients). The BMT
group®) the induction and consolidation therapy was as indonor was an HLA-identical sibling in 57 cases, a parent
the SR group. However, the maintenance treatment with 12 cases and another relatlvg in six cases. Graft-versys-
oral 6-Mp and MTX was intensified with pulses of Pred host disease (GVHD) prophylaxis consisted of cyclosporin
and Vcr with or without doxorubicin or MTX during the A (CYA) in 39 patients, MTX+ CyA in 28 patients, MTX
first year. The total duration of therapy was 2 years. only in six patients and other regimens in two patiefits:

Children with high risk criteria (HR: defined as WBC
=50 or T-ALL, or mediastinal mass or CNS leukemia at Statistical methods

diagnosis or t(9;22) or t(4;11)) were treated in many differ- ) ) .
ent ways using primarily the intensive regimens of Riehm!n the matching procedure each BMT patient was stratified
et aP* and Wollneret aP? for a total of 2 years. according to the criteria defined above. For each trans-

planted patient two control patients fulfilling the same
From July 1986 to December 199Remission in the SR stratification criteria were randomly allocated from the
group was induced and consolidated in the same way agroup of children with ALL in second remission who had
during period I, all children receiving Vcr, Pred and not been transplanted. The procedure was repeated for each
doxorubicin followed by 10 days df-asparaginase. Main- patient until 150 control patients had been selected. Statisti-
tenance therapy included i.v. infusions of MTX and Vcr. cal analyses were performed with the Statistical Package
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for Social Science ( SPS%) Life tables were constructed related toxicity, whereas the toxic death rate was 16% when
according to the methods of Kaplan and Meier. The distri-a fully matched sibling was the donor; this difference was
bution of P2.-EFS (probability of second event-free not significant.
survival) for the different subgroups was compared with The leukemic relapse rate and the proportion in con-
the log rank test. The limit of significance wBs=0.05 in  tinued second remission were 22/75 (29%) and 37/75
all analyses. (50%), respectively. The 22 relapses occurred at a median
of 9 months post-transplant, in 19 case$4 months post-
transplant and one isolated CNS relapse 41 months post-
Results transplant. Twenty-one of 22 relapsed children have died
of underlying disease apart from one boy with an isolated
Table 1 shows that it was possible from the Nordic ALL testicular relapse occurring 12 months after BMT in 1987.
data base to randomly assign a control group of children The 75 transplanted patients differed significantly from
in second remission which corresponded closely to theheir controls in probability of remaining in second
BMT group with respect to the important prognostic para-remission P2.-EFS) (Figure 1) (0.40ss 0.23, P=0.02).
meters such as length of first remission, site of first relapseThe P2.-EFS for the BMT group was not different between
T-ALL, time period of treatment, and sex. the first and the second half of the study period, but there
The treatment-related toxic death rate (acute mortalitylvas a trend for the control group to do better during the
within 6 months of the BMT procedure was 14/75 (19%), first part of the study.
the main causes being pulmonary infections, sepsis, acute Children transplanted for bone marrow relapses had a
GVHD and bleeding. In addition there were two late deathssignificantly higher probability of staying in second CR
from sepsis and chronic GVHD, both in continued secondcompared with the control group (Figure 2) (0.850.15,
remission, among the BMT patients. There was no differP < 0.01), whereas there was no difference in children with
ence in toxic death rate between the first and the seconeixtramedullary relapses.
part of the study period, but there were only three toxic Children transplanted for early bone marrow relapsé (
deaths during the last 4 years of the study period. Five ofmonths after discontinuation of initial therapy) had a higher
18 (28%) patients transplanted with marrow from family P2.-EFS compared with the chemotherapy group (82
donors other than HLA-matched siblings died of BMT- 0.11,P =0.01) (Figure 3a), while there was no difference
in outcome between BMT and controls whose first bone
marrow relapse occurred later than 6 months after discon-
Tablel  Distribution of selection criteria in the BMT patients and in tinuation of maintenance therapy (0.4% 0.29, NS,
the matched controls Figure 3b).
In the BMT group 6 =75) there was no difference in
P2.-EFS between early and late relapses in the BMT group

Allo BMT in Matched

CRz  comols (0.41vs 0.40).
Time of first relapse For girls theP2.-EFS was higher after BMT compared
During therapy+6 months 60 120
>6 months after Tx 15 30 P2.-EFS
Site of first relapse 1.0
Bone marrow (BM) 63 126
CNS isolated 7 14
Testes isolated 5 10
Treatment period
7/81-6/86 42 84
7/86-12/91 33 66
Sex
Girls 27 54
Boys 48 96 >
Immunophenotype =
Non-T, non-B, biphenotypic and precursor- 67 137 §
? AA',::: 2 4 2 0.40 + 0.06 (n = 75) BMT
Unknown 6 9
Age -
2_<6 years 40 80 0.23 +0.03 (n = 150) Chemo
6—<10 years 21 42
=10 years 14 28
Initial risk group
SR/IR 58 116
High risk 17 34 0.0 : : : : : _P=002
WBC at diagnosis 0 2 4 6 8 10 12 14 16
5<05_(,J<100 63 153 Time from relapse (years)
=100 ) . 7 17 Figure 1 Overall results. Probability of second event-free survid.{
Mean time of first remission (months) 26.9 21.7 EFS) for BMT-treated children compared with contratschildren treated

with chemotherapy only).
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’ 0.35+0.06 (n=63) BMT 0.32 £0.07 (n=48) BMT
0.2+ 0.15 + 0.03 (n = 126) Ch 27 A
15+ 0.08 (n = 126) Chemo ‘1"‘-\_H 0.11 +0.03 (n = 96) Chemo
P=0.01
0.0 T T T T T P,< 0.01 ) 0.0 T T T T T T 1
0 2 4 6 8 10 12 14 0 2 4 6 8 10 2 14
Time from relapse (years) Time from relapse (years)
Figure 2 Probability of second event-free surviv®2.-EFS) for 63 chil-
dren with bone marrow relapse compared with 126 controls.
b

with controls (0.5%9s0.28,P =0.02), and also the outcome
for girls was better than for boys after BMT although the
difference was not significant (0.58 0.30,P =0.06, NS)
(data not shown).

The relapse rate was 50% (11/22) in children whose
GVHD prophylaxis consisted of both CyA and methotrex-
ate, whereas it was 31% (11/35) in children treated with2
CyA only. This difference was not statistically signifi-
cant, however.

The initial white blood cell count, age, initial risk group 0.4 - .
plassification or high-dose therapy_befqre BMT had no g 0.29 +0.09 (n = 30) Chemo
influence on outcome after relapse in this study.

0.42 £0.14 (n = 15) BMT

Probabil

0.2
Discussion
. . ) P=0.05
Randomised studies between BMT and chemotherapy in 00 . T | | . |
the treatment of relapsed acute lymphoblastic leukemia are 0 2 4 6 8 10 12

difficult to perform, and have not been published in chil- Time from relapse (years)

dren. There are many unsolved questions as to the indj-. . )

cations for BMT in this group of chidreh? 5 Sultable 1 (our %, "1o0aPly of second cuentfee surn@2 £FS) or cay

HLA-matched sibling donors may only be found in aboutbone marrow relapses=6 months after discontinuation of therapy) com-

20% of possible cases, some of which may never proceeghred with controls.

to transplantatio”® Therefore reports regarding the results

of BMT in second remission of ALL originate largely in

registry datd{ data from cooperative groups or small Our results indicate that there is an overall benefit of

single-institution reports, often with no control grédf=2  allogeneic bone marrow transplantation in children with

or with a historical control group. There are two recentALL after first relapse when transplanted children were

reports of case—control studies comparing chemotherapgompared with a closely matched control group (Figure 1).

with BMT.17:28 Especially in children with early bone marrow relapse,
This population-based study was able to define a careBMT seems to give a significantly better survival compared

fully matched control group with respect to all known prog-to the group of children receiving chemotherapy only.

nostic factors in relapsed ALL. No uniform protocol was Similar results were also reported by the German BFM

used for relapse therapy. The fact that selection of contraroup® comparing transplanted children with all other

patients was also based on the time period of first-line therrelapsed patients. However, the duration of first remission,

apy ensured that the pre-transplant chemotherapy was comsite of first relapse and sex were not taken into account in

parable in the two study groups. the non-transplanted patients. Another report from the BFM
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group indicated that in children with relapses occurringtherapy may also justiy BMT with an unrelated donor
between 18 months from diagnosis to 6 months after disalthough this procedure is still regarded as experimental.
continuation of maintenance treatment the outcome was For relapses occurring later than 6—12 months after elec-
better after BMT as compared with a control group whichtive discontinuation of maintenance therapy, the present
had been in second remission for the corresponding timetudy failed to demonstrate any significant impact of allo-
after relapsé? Our results did not allow any conclusions geneic BMT in overall survival, although post-BMT relapse
regarding the benefit of BMT in children with isolated rates were significantly higher in the chemotherapy group.
extramedullary relapses or initial T-ALL because of Since the overall result after treatment for relapse is
small numbers. highly dependent on the intensity of first-line therapy, the

In a selected group of children transplanted in secondesult of BMT as compared with chemotherapy should
remission Brochsteiret al'® also found a tendency for a frequently be re-evaluated.
better outcome when the first remission was longer than 24
months, in contrast to the report by Kersetyal'*

Children with early bone marrow relapses have a partiReferences
cularly poor prognosis when treated with chemotherapy
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indicated as is also shown in the present study. Since dren’'s Research HospitaNew Engl J Med1993; 329
GVHD is presumed to contribute to a better relapse-free 1289-1295.
survival in these patien8;*BMT using unrelated donors 2 Rivera GK, Buchanan G, Boyett JMet al Intensive
may also be considered in children with early bone retreatment of childhood acute lymphoblastic leukemia in first
marrow relapse. bone marrow relapséNew Eng! J _Med1986;3;5: 273-278.

In children with late relapse th®2.-EFS for chemo- 3 Chessels JM. Acute leukemia in childre@lin Haematol

. . . 1986; 15: 727-753.
therapy is 30-50% depending on the site of relapse andj penze G, Fengler R, Hartmanne® al. Six-year experience

first- and second-line theragy:®’In the present study only with a comprehensive approach to the treatment of recurrent
15 children with late relapses were transplanted, and we childhood acute lymphoblastic leukemia (ALL-REZ BFM 85).
were not able to show any benefit from BMT for children A relapse study of the BFM groulood 1991; 78 1166—
with late relapse compared with chemotherapy only. How- 1172.

ever, there was a trend for BMT being slightly better. In z‘fggzgd;;ru‘r’gggizuf‘i"r’;”rgl';:pigmmgﬁgifmﬁ f;‘(f:il:;gV\l’ym
our opinion this was not due to selection bias among these , / e )
patients since the median time from diagnosis to BMT was . Phoblastic leukemiaMed Ped Oncoll990; 18 190-196.

. . . . - .~ 6 Bihrer C, Hartman R, Fengler Bt al. Superior prognosis in
46 months and the median time from diagnosis to inclusion combined compared to isolated bone marrow relapses in sal-

as a control patient in the chemotherapy group was 47.5 yage therapy of childhood acute lymphoblastic leukeriied
months. Other reports have also failed to show any better ped Oncol1993;21: 470-476.

prognosis for late relapses treated with BMT compared 7 Schroeder H, Garwicz S, Kristinssonefl al. Outcome after
with chemotherapy®2® Considering the observed early first relapse in children with acute lymphoblastic leukemia. A
toxic death rate (TDR) of 18% in the group transplanted Population based study of 315 patients from the Nordic
with fully matched sibling donor marrow and the possible ~ SOciety of Pediatric Haematology and Oncology (NOPHO).
long-term sequelae of the TBI containing conditioning regi- ¢ 'é'ed Ped Oncoll995;25: 372-378. _

S . . . utturini A, Bortin MM, Rivera GK, Gale RP. Which treat-
men, the mdlcatlon. fgr BMT in Ch'ldr_en with .late relapses ment for childhood acute lymphoblastic leukemia in second
using a matched sibling donor remains relative and related emission?Lancet1987;i: 429-432.
to the TDR, which has declined considerably during the 9 Roberts I. Bone marrow transplantation in children: current
past 3—4 years. When choosing not to perform BMT in results and controversieBone Marrow Transplani994; 14:
second remission of ALL after late relapse one should also 197-199.
consider the lower chance of inducing a third remission10 Brochstein JA, Kernan N, Groshene$al. Allogeneic bone
the increased risk of acute morbidity and mortality and of _’:‘rzg%‘;‘_’ogrgﬂzplcar;}g‘gﬁgssggq_ dhgpr?rérhaﬁ'rzrr‘]at??h ;‘état'ébl‘;dy

H H H H | latl Y | | | Wi u u-
Ir?al:rll(iigg:n relapse after BMT if postponed until the third kemia. New Engl J Medl987: 317 1618-1624.

. . . 11 Kersey JH, Weisdorf D, Nesbit M& al. Comparison of auto-
All the children in this report have been followed up for = 55,5 and allogeneic bone marrow transplantation for treat-

at least 2 years post-transplant. Since 19/22 relapses post- ment of high-risk refractory acute lymphoblastic leukemia.
BMT occurred within 14 months of the procedure (median  New Engl J Med1987;317: 461-467.

9 months) the risk of further relapses in this study is con-12 Ringde O, Bolme P, Langvist Bet al. Allogeneic bone mar-
sidered small, and further events may largely be caused by row transplantation versus chemotherapy in children with
complications of chronic GVHD, which was not the focus i‘g‘;telﬁu"em'a in SwederPed Hematol Oncoll989; 6:

of the present study. In conclusion, the present study, i o . )
accordance with others, indicates that allogeneic BMT witr:13 Dopfer R, Henze G, Bender‘Ge Cet al Allogeneic bone

. - o . marrow transplantation for childhood acute lymphoblastic leu-
an HLA-identical sibling or other family donor should be |z in second remission after intensive primary and relapse

performed in children relapsing in the bone marrow during  therapy according to the BFM- and CoALL-protocols: results
therapy or within 6 months of discontinuing therapy. The  of the German Cooperative Stud@lood 1991; 78 2780—
poor outlook of these patients when treated with chemo- 2784.

559



g BMT in CR2 childhood ALL
g H Schroeder et al
560

14 Barrett AJ, Horowitz MM, Pollock BHet al. Bone marrow 22 Wollner N, Exelby PR, Lieberman P. Non Hodgkin lymphoma
transplants from HLA-identical siblings as compared with in children.Cancer1979;44: 1990-1999.
chemotherapy for children with acute lymphoblastic leukemia23 Henze G, Fengler R, Hartmann & al. Chemotherapy for
in a second remissiorNew Engl J Med1994; 331 1253 bone marrow relapse of childhood acute lymphoblastic leuke-
1258. mia. Cancer Chemother Pharmac&B89; 24 (Suppl.): S16—
15 Ebell W, Reiter A, Riehm H. Chemotherapy versus bone S19.
marow transplantation in childhood acute lymphoblastic leu-24 Storb R, Deeg HJ, Whiteheactlal. Methotrexate and cyclo-
kemia.Eur J Pediatr1992;151 (Suppl. 1): S50-S54. sporine compared with cyclosporine alone for prophylaxis of
16 Moussalem M, Bourdeau HE, Devergie & al. Allogeneic acute graft versus host disease after marrow transplantation
bone marrow transplantation for childhood acute lymphoblas-  for leukemia.New Engl J Medl986; 314 729-735.
tic leukemia in second remission: factors predictive of sur-25 Ringde O, Bolme P, Longvist Bet al. Bone marrow trans-

vival, relapse and graft-versus-host diseaBene Marrow plantation in childrenClin Transplant1989;3: 12—18.
Transplant1995; 15: 943-947. 26 Ringde O, Horowitz MM, Sondel Pet al Methotrexate,

17 Schmid H, Linderkamp C, HartmanneRal. Allogeneic BMT cyclosporine or both to prevent graft-versus-host disease after
is superior to chemotherapy in early relapsed childhood ALL:  HLA-identical sibling bone marrow transplants for early leu-
results of four consecutive ALL-REZ BFM studiggled Ped kemia?Blood 1993;81: 1094-1101.

Oncol 1994;23: 203 (Abstr.). 27 Norusis MJ.SPSS Statistical Softwar&PSS Inc: Chicago,

18 Graham-Pole J. Treating acute lymphoblastic leukemia after IL, 1994.
relapse: bone marrow transplantation or n@ncet1989;ii: 28 Hoogerbrugge PM, Gerritsen EJA, vd Does-van den Berg A
1517-1518. et al. Case—control analysis of allogeneic bone marrow trans-

19 UM Saarinen, L Mellander, K Nysormat al. Allogeneic bone plantationvs maintenance chemotherapy for relapsed ALL in

marrow transplantation in first remission for children with children.Bone Marrow Transplani995; 15: 255-259.

very high-risk acute lymphoblastic leukemia: a retrospective29 Weiden PL, Flournoy N, Thomas EBt al. Antileukemic
case—control study in the Nordic countrieBone Marrow effect of graft-versus-host disease in human recipients of allo-
Transplant1996;17: 357—363. geneic marrow graftdNew Engl J Med 979;300 1068-1073.

20 Gustafsson G, Garwicz S, Hertzéd al. A population based 30 Horowitz MM, Gale RP, Sondel Pt al. Graft-versus-leuke-
study of childhood acute lymphoblastic leukemia diagnosed mia reactions following bone marrow transplantation in
from July 1981 through June 1985 in the five Nordic coun-  humans.Blood 1989;75: 555-562.
tries. Incidence, patient characteristics and treatment result81 Ringde O, Labopin M, Gluckman €t al. Graft-versus-leuke-
Acta Paediatr Scand987;76: 781-788. mia effect in allogeneic marrow transplant recipients with

21 Riehm H, Gadner H, Henze G. Results and significance of acute leukemia is maintained using cyclosporin A combined
six randomised trials in four consecutive ALL-BFM studies. with methotrexate as prophylaxi®one Marrow Transplant
Haematol Blood Transfu$990;33: 439—-450. 1996;18: 921-929.



