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Introduction 

Within the past 15 years, improvement 
in the prognosis of childhood acute lym
phoblastic leukemia (ALL) has been 
achieved [1]. In most studies, prolonged 
disease-free survival has ranged from 
60 % to 80 % [2, 3]. Nevertheless, the 
quality of remission is unsatisfactory in 
about 30 % of patients, resulting in recur
rence of the disease [2, 3]. The chemo
therapy method elaborated by the West 
German Study Group (BFM) seems to 
offer a new way for achieving a second 
long-term remission in relapsed ALL 
[4, 5]. 

The aim of this study was to evaluate 
the results of ALL relapse therapy in 
children treated in seven oncology cen
tres of the Polish Children's Leu
kemia/Lymphoma Study Group. 

Material and Methods 

A total of 126 children (83 boys and 43 
girls), aged between 6 months and 18 
years (median 8.5 years), with a first 
relapse of ALL treated according to the 
BFM 1985 protocol during the years 
1987-1990, were included in this study. 
The initial characteristics of the relapsed 
patients are given in Table 1. 

The probability of event-free survival 
(EFS) in the children studied was cal-
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culated according to the Kaplan-Meier 
method [6]. 

Results 

The median time from the date of obtain
ing the first complete remission (CR) to 
relapse was 24 months (3-34 months). 
For further analysis, the relapsed chil
dren were divided into two groups: early 
relapse when relapse occurred during 
therapy or within 6 months after complet
ing treatment; and late relapse, when 
relapse occurred more that 6 months after 
the end of therapy. Early relapse was 
diagnosed in 83 patients and late relapse 
in 43 patients. Table 2 shows the type and 
time of the first ALL relapses in the 
children studied. A summary of the treat
ment response is shown in Table 3. 

The EFS of the children with early and 
late ALL relapse treated according to the 
BFM protocol is shown in Fig. 1. -The 
estimated EFS in the 30th month was 
52 % in the late relapse group and 14 % in 
the early relapse group (p = 0.02). 

The probability ofEFS for the children 
in the early relapse group was better with 
an extramedullary localization than with 
bone marrow involvement (45 % vs. 8 %, 
p = 0.02). The difference in the late re
lapse group was not statistically signifi
cant (Figs. 2, 3). 

Concluding Remarks 

It was shown in our previous study that 
the BFM protocol produced an improve-



Table 1. Initial characteristics of the patients 

Patients Age at initial Age at first 
diagnosis (years) relapse 

(n) (%) Mean Range Mean 

Boys 83 66 6 1-15 9 

Girls 43 33 4 7/12-13 7 

Duration of first complete remission: median, 38 months; range, 3-8 months. 
Follow-up time after first relapse: median, 24 months; range, 3-34 months. 

Table 2. Type and time of first ALL relapse in 126 children 

Type Early Late Total 

(n = 83,65%) (n =43,35%) (n) 

Isolated 
(n = 104, 82,4%) 

Bone marrow 53 22 75 
CNS 10 3 13 
Testes 8 8 16 

Total 71 33 104 

Mixed 
(n=22,17,6%) 

Bone marrow + CNS 5 4 9 
Bone marrow + testes 2 5 7 
Bone marrow + testes + CNS 1 1 
CNS + testes 1 1 2 
Other 3 3 

Total 12 10 22 

Table 3. Summary of response to treatment of the first relapse (n = 126) 

Early relapses Late relapses 

n % n 

Total number 83 100 43 

Complete remision 56 67 36 

No complete remision 27 33 7 
death because of: 

ALL progression 23 28 6 
infection 2 2 
toxicity of therapy 2 2 1 

Second relapse 40 48 16 

Therapy related death in 5 6 5 
second complete remision 

Still in second 11 13 15 

Duration of complete remision: median, 20 months; range, 1-60 month. 
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Fig.t. Event-free survival of children with first relapse of ALL treated according to BFM 
protocol 

probabllttg 

1.0 r-

0.9 

0.8 

0.7 

O.S 

0.5 

0.4 

0.3 

0.2 

0.1 

, I ~----, , , 
1 : , ,'-----......, ....... , . I ; ._------; 

i : '-----'1 
j i n-22 

i : 

............. BM 
-- extra-BM 
------- mixed 

iii 
'······L··········L .. ~ ____ : 1--_______ ..., 

l·············t·~·~~··· .. l······L. .. ·l ......• 

: L.···1 n-48 
i ......... " t. .••.• j 

: ~··· .. ·1 
: l .•............ : 

t_______ t ............. . 
:; -
: :··············i p • 0.02 
! n-12 I 
-------- L. .............. _._ .. _ .. _ ........ _ .... _ .................. _·······-···l E·····; 

o ~----~~--~-+--~-+ __ ~~ __ ~~~+-~ ____ ~~ __ ~~E ~!----
012345S789WnreDKffimUmm~a~a~~~~~~~~~~ 00 MONTHS 

Fig. 2. Event-free survival of children with first early relapse with regard to type of relapse 

ment of EFS in children with first relapse 
of ALL in comparison with chemothe
rapy previously used by the Polish 
Leukemia/Lymphoma Study Group [7]. 

On the basis of this work, we can 
conclude that the probability of a second 

30 

complete remission in relapsed ALL chil
dren treated with the BFM 1985 protocol 
was better for the late relapse group 
(p = 0.02). The results achieved in early 
relapse with bone marrow involvement 
were not satisfactory, so some other 
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Fig.3. Event-free survival of children with first late relapse with regard to type of relapse 

methods of therapy should be proposed 
for these patients. 
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