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A. Introduction

Acute lymphoblastic leukemias (ALLs)
in childhood are clonal proliferations of
lymphoid cells. It is now possible precise-
ly to define stages of human lymphocyte
differentiation using more traditional cell
markers such as surface membrane im-
munoglobulin (SIg), sheep erythrocyte
receptor (E), and cytochemical stains or
highly specific monoclonal antibodies.
The application of these immunologic
methods to the study of ALL has further
confirmed the heterogeneous nature of
this disease. There appear to be clinical
differences among the immunologic sub-
types. It is as yet unclear whether T-cell
disease is an independent prognostic
variable. In the past B-cell ALL was
characterized by an extremely poor prog-
nosis. Relatively little information is
available regarding the prognosis of the
various stages of pre-B-ALL and T-
ALL. In a modified Berlin-Frankfurt-
Miinster (BFM) study, children with
non-T-ALL (except B-ALL) and T-ALL
were treated according to the ALL VII/
81 protocol. Our aim was to determine
whether immunologic markers could de-
fine subgroups with distinctive clinical
features and differing responses to stan-
dard chemotherapy.
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B. Material and Methods

One hundred and forty-three out of 525
untreated patients with childhood ALL
were referred for immunophenotype de-
terminations as part of a prospective
multicenter study (1981-1987). ALL
had been diagnosed in all patients by lo-
cal and central review of cytologic and
cytochemical features according to the
French-American-British (FAB) criteria.

All patients were treated with first-line
therapy for ALL (modified BFM proto-
col ALL/VII-81). Before starting cyto-
static treatment, the individual risk fac-
tor for the patient was determined with
the aid of a diagram. Three clinical val-
ues were important for the calculation of
the risk factor (RF): the initial leukemic
cell count and liver and spleen size. Pa-
tients with RF <1.2 were considered to
have a standard risk; those with RF >1.2
and <1.7 to have a medium risk; and
those with RF>1.7 to have a high risk
[1-3]. Patients with confirmed B-cell fea-
tures were treated completely differently
[4]. A panel of monoclonal antibodies
(W. Knapp, Vienna) to B-cell, T-cell, and
myeloid antigens as well as E-rosetting,
surface immunoglobulin, and acid phos-
phatase were used for phenotype deter-
mination.

C. Results
I. Immunologic Subgroups

In a modified BFM study (ALL VII/81)
with a total number of 525 children with
acute lymphoblastic leukemia, evalua-
tion of 143 consecutively studied patients
identified four major immunopheno-
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Table 1. Major phenotypes of childhood ALL

No. %
patients
Early Pre-B-ALL (HLA-DR*,SIg™,E~, pT~,CD24",CD10") 22 154
C-ALL (HLA-DR*,SIg™,E~, pT~,CD24%,CD10™) 82 57.3
B-ALL (HLA-DR™*,SIg*,E~, pT~, CD24%,CD107) 5 3.5
T-ALL (HLA-DR™,SIg™,E*/~, acP*/~,CD1*/~,CD3*/", 34 23.8
CD10%/7)
Total 143 100.0

types of childhood ALL (Table 1). ALL
of B-cell lineage (Ia*, CD24*, CD10"*,
SIg*/~) was observed in 109 patients
(76.2%); T-cell lineage marker profiles
(E*/~, acP*/~, CD1*/7, CD3%/") were
identified in 34 children (23.8%). The
high proportion of T-ALL is caused by
the fact that some centers included only
patients with a high WBC in the immu-
nophenotyping study. Four subgroups of
B-cell lineage were defined (Fig. 1):

1. The first subgroup was Ia antigen posi-
tive, representing 6.4% of non-T-ALL.

2. Another subgroup expressed the Ia
and CD24 antigen, representing
13.8% of cases.

3. The third subgroup expressed the Ia,
CD24, and CALLA antigens, com-
prising 75.2% of the cases.

4. The final and most differentiated
group represents SIg-positive B-ALL
(3.5%).

The leukemic cells from 34 children with
ALL expressed T-cell markers, including

NON-T-ALL

Pre-B

receptors for sheep erythrocytes, acid
phosphatase and/or cell surface differen-
tiation antigens specific for T cells.

Three subgroups of T-ALL could be
identified (Fig. 1):

1. The early-T subgroup was CD1 and
CD3 negative, representing 26.5% of
T-ALL.

2. The second subgroup expressed CD1*
and CD3*/~ antigen, representing
53.0% of the cases (intermediate-T).

3. T-ALL cells of the mature-T subgroup
(20.5%) lost the CD1 antigen and seg-
regated into cells that had the pheno-
type of mature thymocytes and T-
lymphocytes (CD3 ™).

II. Immunologic Subgroups and
Disease-Free-Survival

Results are reported as conventional
product limit estimates by the Kaplan-
Meier method [5]. The initial response to
chemotherapy of patients with T-ALL
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Fig. 1. Immunologic characteristics
and subclassification of non-T- and
T-ALL
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INTERMEDIATE T-ALL

did not differ from those with non-T-
ALL.

The probability of disease-free survival
(DFS) for 143 children was (Fig. 2):

1. C-ALL group, 0.58 +0.07

2. Early-pre-B-ALL group, 0.40+0.11
3. T-ALL group, 0.45+0.12

4. B-ALL, 0.80+0.18

Although the immunologic subgroups of
T-ALL were small, intermediate T-ALL
patients fared significantly better than
those with early T-ALL and mature T-
ALL (Fig. 3).

EARLY T-ALL:
INTERMEDIATE T-ALL:
-+ MATURE T-ALL:

EARLY T-ALL / INTERMEDIATE T-ALL p <0.1

n=9; 4 IN CCR
n = 18; 11 IN CCR
n=7; 1 IN CCR

/ MATURE T-ALL p<0.01

B. Conclusions

Clinical studies have been performed us-
ing several series of monoclonal antibod-
ies [6, 7]. In assessing the prognostic use-
fulness of antiboides in ALL, it is impor-
tant to consider the influence of tradi-
tional unfavorable clinical factors (WBC,
age, risk group, thymus tumor) on the
patient’s outcome:

1. Children with T-ALL had a poorer
prognosis with a modified BFM thera-
py than those with C-ALL.

2. Patients with T-ALL were older and
had higher white blood cell counts and
organomegaly (Table 2).

111



Table 2. Comparative features of ALL subclasses

Characteristic Early pre-B-ALL  C-ALL T-ALL B-ALL
(n=22) (n=282) (n=134) (n=>5)
Age (median in years) T4h2 4%h2 7%*h2 6°h2
WBC (median x 10?) 33.0 20.9 126.5 20.0
Risk group
Standard 10 (45%) 45 (55%) 10 (29%) 2/4 (50%)
Medium 10 (45%) 34 (41%) 15 (44%) 1/4 (25%)
High 2 (10%) 3 (4%) 9 (27%) 1/4 (25%)
Mediastinal mass 3 (14%) 1 (1%) 17 (50%) 0 (0%)
HLA-DR positive 18 (82%) 79/80 (99%) 0 (0%) 5 (100%)
CALLA positive 0 (0%) 82 (100%) 4 (12%) 1 (20%)

3. Twenty-nine percent of children with
T-ALL had standard risk characteris-
tics versus 55% of those with C-ALL.

4. Early pre-B-ALL patients showed
clinical factors like T-ALL patients
(age, WBC, organomegaly) and had a
poorer prognosis than C-ALL pa-
tients.

5. Children with intermediate T-ALL
had a significantly better prognosis
than those with early T-ALL and ma-
ture T-ALL.

6. The worse outcome of T-ALL was cor-
related with being older, higher white
blood cell counts, and organomegaly
but not with the “T”’ nature of leu-
kemic cells.

7. B-ALL patients no longer have the
worst prognosis of all ALL children
when a B-ALL-tailored therapy is
used.
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