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Prognostic Factors of Isolated CNS Leukemia
in Childhood Acute Lymphoblastic Leukemia

Jong Hyun Kim, MD, Moon Kyu Kim, MD*, Seung Hwan Oh, M.D.
Chuhl-Joo Lyu, MD, Chang Hyun Yang, MD. and Kir-Young Kim, MD.

Department of Pediatrics, Y onsei University, College of Medicine, Seoul, Korea*
Department of Pediatrics, Apu University, School of Medicine, Suwon, Korea

Background: There was an outstanding improvement of survival in treatment of childhood
acute lymphoblastic leukemia(ALL) after starting prophylatic therapy for central nervous
system (CNS). But about 10% of ALL patients relapse at CNS and still it is the main cause
of treatment failure. So, we analyzed the prognostic factors before and after isolated CNS re-
lapse and tried to find the correlation with the prognosis.

Methods: The total number of childhood ALL patients who admitted to Department of Pe-
diatrics, Severance Hospital from January, 1985 to July, 1995 were 257(age under 15 years).
All the patients underwent BM aspiration and biopsy and classified according to FAB classifi-
cation, CCG risk group classification and immunophenotype. Other clinical findings were in-
cluded in the analysis.

Results: The patients with CNS leukemia at diagnosis were 3, isolated CNS relapse in 25
patients, relapse combined with CNS in 9 patients, relapse without CNS involvement in 52 pa-
tients. Twenty five patients with isolated CNS relapse were analysized. There were higher re-
lapse rate in intermediate and high risk group by CCG classification. When the initial WBC
count was higher than 50X 10°%L, the survival duration was shorter(p<0.1). The survival du-
ration was significantly shorter in intermediate and high risk group(p<0.1). The relapse be-
fore 24 months after dignosis meant poor prognosis(p<0.05), but there were no correlation
between prognosis and the methods of CNS prophylaxis.

Conclusion: There should be a reevaluation of the methods of CNS prophylaxis. The pa-
tients with poor prognostic factors should be treated with more intensive chemotherapy and
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other factors like immunophenotype should be analysized more to make an accurate decision

in treatment.
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Table 1. CCG risk group classification in childhood ALL .-

1. Standard risk
a. WBC<10,000/mm®

b. Age 2~9 years in all girls irrespective of platelete coung and boys with platelet count > 100,000/mm

2. Intermediate risk

3

a. Age 2~9 years with WBC 10,000~50,000/mm?® or
b. Age 2~9 years in boys with WBC< 10,000/mm’ and platelet count<100,000/mm’

¢. Age 12~23 months with WBC <50,000/mm®
3. Poor risk

a. Age =10 years with WBC<50,000/mm®

b, WBC=50,000/mm?

c. CNS disease

d. Lymphoma syndrome, with minimum one characteristic from each column

(1) WBC=>50,000/mm® or
(2) HgB=10 gm/dl or
(3) T-ALL

e. Infants<1 year at diagnosis

(4) Massive Lymphadenopathy or
(5) Massive splenomegaly
(6) Large mediastinal mass

CCG: Childrens cancer group
ALL: Acute lymphoblastic leukemia
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CNS: Central nervous system
WBC: White blood cell

Table 2. Grouping of the patient with ALL

Group No. of patients(%)
CNS leukemia at Diagnosis 3( 1.2)
Isolated CNS relapse 25( 9.7)
Relapse combined with CNS 9( 3.5)
Relapse without CNS involvement 52(20.2)

No Relapse 168(65.4)
Total 257(100)
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Table 3. Comparison of isolated CNS relapse with no relapse in AL L patients

Isolated CNS No relapse Significance
No. of patients 25 168
Sex(M/F) 16/9 98/70
M/F ratio 18:1 14:1
Age(year) 4.8+2.7 6.1+3.9 - NS*
FAB classification
L1 12/149 104/149
L2 12/103 61/103
L3 . 1/5 3/5
WBC(10%/L) 58.6 +89.5 52.7+113 NS
Hb(g/dL) 79+ 2.1 7.6+2.7 NS
Platelet(10°/L) 52.0+34.0 108+ 149 p<0.1**
Survival duration(Month) 25.8+18.9 45.9+35.8 p<0.05**
" *NS: not significant
**Student’s t-test
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Table 4. Risk group classification in isolated CNS re-
lapse in ALL patients

No. of patients(%)

Isolated CNS Total
Risk Group
Standard 3( 5.6) 54(100.0)
Intermediate 14(13.9) 101(100.0)
High 8( 7.8) 102(100.0)
Total 25 257
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Table 5. Prognostic factors before relapse in patients with isolated CNS relapse

No. of Patients Survival duration(mon) Significance
Age
<2 year 3 18.3+22.3 NS*
>2 year 22 26.8+18.8
Sex
M 16 22.5+18.9 NS
F 9 31.7+28.6
Initial WBC( X 10°%/L)
<50 18 29.3+18.6 <0.1**
=50 7 16.7+17.9
Risk group
Standard 3 400+ 5.2
Intermediate 14 28.9+19.2 <0.1**
High 8 15.0£17.2
Cranial irradiation
Done 12 25.2+184 NS
Not done 13 26.4420.2
Intrathecal therapy
Methotrxate 13 25.9+19.9 NS
~ Triple*** 12 25.7+18.7
*NS: not significant
**Gehan's generalized Wilcoxon test
***Triple. methotrexate, hydrocortisone, cytosine arabinoside
e Wk ey —’F‘ A Al °4] l 2 Ay

Table 6. Immunophenotype of ALL Patients with iso-
lated CNS relapse compared with total pa-

tients
No. of patients
Isolated CNS relapse Total*
Early Pre-B 3 33
PreB 4 16
B 1 6
T 3 15
Biphenotypic 0 6
Total 11 76

*Patients with immunophenotype done during the
same period

d & ztol= %i&’i‘:}(Table 5).

otz WHdEdy AAL sMedd Sote
76 0.2 early pre-B 330] 33‘:5, pre-B3 1649, B
cell, T cello] ztzt 69, 159, biphenotypeo] 67
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(Table 6).
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Table 7. Prognostic factors after relapse in patients with isolated CNS relapse

No. of patients Survival duration(Mon) Significance
WBC in CSF(/mm?®)
<100 12 25.3£17.2 NS*
>100 13 26.3+21.1
Protein in CSF(mg/dL).
<60 20 27.8+£19.2 NS
>60 5 18.0£174
Relapse interval from
Diagnosis
<24 months 19 18.9+15.5 <0.05**
>24 months 6 475+18.7

*NS: not significant
**Gehan’s generalized Wilcoxon test

Isolated CNS Relapse

25 cases
I
[ |
No Relapse Secondary Relapse Expired
12 cases 11 cases 2 cases
[
[ |
Secondary BM Relapse CNS+BM
CNS Relapse
3 cases 2 cases
6cases
Expired expired Expired
4 cases 2 cases 2 cases

Fig. 2. Chronology of events in patients with isolated
CNS relapse.
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