
ABSTRACT

Introduction:  Death receptors, such as TNF and FAS,
play an important role in activating intracellular proteases
leading to apoptosis. Some tumor cells such as T- & B-
cell leukaemias, and acute myeloid leukemia (AML) over-
and under-express FAS. These abnormal regulations of
FAS suggest a significant association between tumor and
host, namely tumor elimination by apoptosis and tumor
survival or progression by escape from apoptosis. Recent
studies have shown that CXCR4 is expressed on CD34+
haemopoietic progenitors and also variably on malignant
CD34+ myeloid precursors (e.g. AML), as well as adult
acute and chronic lymphoblastic leukaemias. A potential
mechanism for trafficking of leukemia cells is the inter-
action of the chemokine receptor CXCR4 and its ligand
SDF-1.

Aim of the Work:  This study was conducted to evaluate
the clinical relevance of expression of these molecules
(TNFR1, TNFR2, CD95, and CXCR4) in acute leukaemia.

Mater ia l  and Methods:  We analyzed a cohort of 68
childhood acute leukemia patients (30 AML and 38 ALL)
treated at Paediatric Oncology Department, National
Cancer Institute, Cairo University, for the expression of
the death receptors (FAS and TNFR1 & TNFR2) as well
as the chemokine receptor CXCR4 by flow cytometry.
We correlated the expression patterns with French-
American-British (FAB) subclasses in AML and immu-
nophenotypes of ALL and studied the relationship between
expression levels of these molecules and survival.

Results:  TNFR2 was expressed in 46.7% of AML and
in 18.4% of ALL (p=0.012) while CD95 was expressed
in 90% of AML and in 52.6% of ALL (p<0.001). The
median expression of TNFR1 was observed to be higher
in M4 & M5 than other AML FAB subtypes. The median
expression of CD95 was 31 for T-ALL as compared to 12
for C-ALL, and 8 for pre-B ALL (p=0.04). In AML, no
correlation between CD34 and CD95 expression was
found, however, there was a significant association between
extramedullary infiltration of malignant cells and expres-
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sion of CXCR4 (p=0.05). No significant association was
encountered between the studied parameters and response
to induction chemotherapy in either ALL or AML. Survival
analysis revealed that TNFR1 expression was significantly
associated with both overall survival (OS) and disease-
free survival (DFS) while expression of TNFR2 was
significantly associated with OS in ALL.

We conc lude  that death receptors and CXCR4 can
not be used to predict response to induction chemotherapy
in paediatric acute leukaemia, however, TNFR-1 and -2
can predict survival. Since Fas expression is enhanced
during maturation of the normal myeloid series and since
we found no correlation between Fas expression and CD34
in AML, a possible interpretation is that Fas might be
induced via several other pathways e.g. cytokines or cell
to cell contact.

Key Words:  Death receptors - CXCR4 - Paediatric acute
leukaemia.

INTRODUCTION

Death receptors, such as TNF and FAS, play
an important role in activating intracellular
proteases leading to apoptosis. It has been dem-
onstrated that T-cells can kill their target tumor
cells using FAS and/or TNF receptors [1,2].
However it is less clear whether expression
levels of death receptors may play a role in the
susceptibility of the tumor to chemotherapy
[3,4].

Fas (APO-1/CD95) is a 45kd-membrane
protein that belongs to the tumor necrosis factor
(TNF)-nerve growth factor receptor family, a
group of type 1 transmembrane receptors. Mu-
tational analysis of Fas and the human TNF
receptor (TNFR-1) proteins demonstrated that
the cytoplasmic domains share a homologous
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region necessary to induce the apoptotic signal.
This conserved region of approximately 70
amino acids was, therefore, designated as the
death domain (DD) [5].

Based on the concept of activation-induced
death in T-cells, the cytotoxicity of anti-cancer
treatment using cytotoxic drugs or γ-irradiation
has been studied with respect to involvement
of CD95 receptor ligand interaction. In human
T-cell lines, doxorubincin and other cytotoxic
drugs used in chemotherapy of leukemias were
found to induce CD95L expression [4].

Some tumor cells such as T- & B-cell leu-
kaemias, acute myeloid leukaemia (AML) over-
and under-express FAS. These abnormal regu-
lations of FAS suggest a significant association
between tumor and host, namely tumor elimi-
nation by apoptosis and tumor survival or pro-
gression by escape from apoptosis. Indeed,
down-modulation or abrogation of FAS on tu-
mor cells such as hepatocellular carcinoma cells,
cancer colon cells and chronic lymphocytic
leukaemia cells whose Fas is constitutively
expressed before transformation has been re-
ported to be a selective advantage and to result
in escape from Fas-mediated apoptosis. Fas
also has been indicated as a surrogate marker
of malignant behavior in T cell leukemia, im-
plying that poor prognosis can be predicted
based on the FAS expression levels [6]. In AML,
some reports have suggested a correlation be-
tween FAS expression and complete remission
rate and survival after chemotherapy treatment
[7,8] although others have not confirmed these
findings [9,10].

Chemokines are chemotactic cytokines that
coordinate development, differentiation, ana-
tomic distribution and trafficking of leucoctyes
during innate and adaptive immune reactions
and appear to play an important role in tumour
growth and expansion through autocrine or
paracrine amplification mechanisms. The accu-
mulation of malignant cells can indeed be fa-
vored by the production of chemokines by tumor
cells themselves and/or surrounding nontumoral
cells [11]. The stromal cell-derived factor 1
(SDF-1) plays an important role in leucocyte
trafficking. It belongs to the CXC chemokine
family, which is characterized by intervening
residues within a conserved motif. In contrast
to other members of the CXC chemokine family
that are produced upon cytokine stimulation

(e.g. increased interleukin 8 expression during
inflammation), SDF-1 is constitutively produced
by stromal cells. SDF-1 is not only restricted
to the bone marrow, but also found in other
tissues such as lymph nodes, liver, spleen, and
brain. SDF-1 signals through a G protein-
coupled receptor named CXCR4. Recent studies
have shown that CXCR4 is expressed on CD34+
haemopoietic progenitors and also variably on
malignant CD34+ myeloid precursors (e.g.
AML), as well as adult acute and chronic lym-
phoblastic leukaemias [12,13,14]. A potential
mechanism for trafficking of leukemia cells is
the interaction of the chemokine receptor
CXCR4 and its ligand SDF-1.

To evaluate the clinical relevance of expres-
sion of these molecules in paediatric acute
leukemia, we analyzed a cohort of 68 childhood
acute leukaemia patients presented to Paediatric
Oncology Department, National Cancer Insti-
tute, Cairo University, for the expression of
CXCR4 chemokine receptor as well as the death
receptors FAS and TNFR1, and TNFR2. We
correlated the expression patterns with French-
American-British (FAB) subclasses in AML
and immunophenotypes of ALL and studied the
relationship between expression levels of these
molecules and survival.

PATIENTS AND METHODS

Patients:
Sixty eight patients with newly diagnosed

childhood acute leukaemia presented to the
Paediatric Oncololgy Department, National
Cancer Institute, Cairo University were included
in the study following informed consent. Thirty
patients were AML and 38 were ALL. The
patients' characteristics are shown in Tables
(1,2). Significant organ infiltration at initial
diagnosis in children was defined by ultra-
sonografic extension of the liver edge ³2cm
below the right costal margin in the right mid-
clacvicular line or the spleen edge ³2cm below
the left costal margin in the left midclacvicular
line.

Methods:
The diagnosis of acute leukaemia was based

on routine morphologic evaluation and cy-
tochemical smears, as well as immunopheno-
typing according to the criteria of European
Group of the Immunological Characterization
of Leukemia (EGIL) [15]. B-cell acute lympho-
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blastic leukemia (ALL) were subclassified into
pro-B ALL, common ALL (n=15), pre-B ALL
(n=9) and mature B ALL (n=1). T-cell ALL
(n=13) were subclassified into early-T ALL,
intermediate-T, and mature T ALL One case
mature B ALL and one biphenotypic (B/T) were
excluded for statistical reasons. Fresh bone
marrow samples were obtained and processed
using the whole blood lysing technique and two
color staining methods using directly labeled
monoclonal antibodies (MoAbs) against the
myeloid and lymphoid-associated antigens.
TNFR 1, TNFR2, CD95 and CXCR4 antigens
were detected using fluorescin isothiocyanate
(FITC) conjugated anti-TNFR1, TNFR2, CD95
and CXCR4, conjugated  monoclonal antibodies
(sc-12746, sc-12750, BD-555674, sc-12764#).
FITC isotype matched mouse monoclonal anti-
bodies were used as a negative control for
expression analysis. Immunophenotype expres-
sion was measured by (FACVantage SE): Becton
Dikinson, San Diego, USA) using the CellQuest
software programe (Becton Dikinson). The blast
region was gated by forward and right-angle
light scatter parameters or CD45 antigen versus
right-angle light scatter. The result of each
antigen was expressed as percent positivity
stained cells within the blast population. The
antigen was considered positive when 20% or
more cells in the blast region expressed the
antigen [16].

STATISTICAL METHODS:
Data management and analysis were per-

formed using Statistical Analysis Systems. The
graphs were done using Microsoft Word.

Numerical data were summarized using
means and standard deviations. Categorical data
were summarized as percentages. Comparisons
between two groups with respect to numeric
variables were done using the Mann-Witney
nonparametric test, Kruskal-Wallis test was
used for more than two groups. Comparisons
between categorical variables were done by the
chi square test or Fisher’s exact for small sample
size.

Overall survival was defined as the time
from the date of diagnosis to the last date seen.
Disease free survival was defined as the time
from the end of treatment to the date of first
relapse. Survival estimates were calculated
using the Kaplan and Meier procedures. Com-

parisons of the survival time between the dif-
ferent groups were performed by the Log rank
test [17].

All p-values are two-sided. p-values less
than or equal to 0.05 were considered significant.

RESULTS

Patients characteristics:
Clinical criteria of the studied AML and

ALL patients are shown in Tables (1,2) respec-
tively.

Expression of death receptors (TNFR1, TNFR2
and CD95):

TNFR2 was expressed in 14/30 (46.7%) and
in 7/38 (18.4%) of AML and ALL respectively
(p=0.012). On the other hand, CD95 was ex-
pressed in 27/30 (90%) of AML and in 20/38
(52.6%) of ALL (p<0.001) (Table 3).

In ALL, the median expression of TNFR1
& TNFR2 were not significantly different among
ALL immunophenotypes (p=0.430 & 0.208
respectively). However, the median expression
of CD95 was significantly higher in T-ALL than
c-ALL or pre B-ALL (p=0.043). (Fig. 1, Table
4).

In AML, the median expression of TNFR1
in M4+M5 group was higher than in M3 or in
M1+M2 groups. Such higher expression did
not reach a statistical significance due to the
small sample size. (Fig. 2, Table 5).

Expression of CXCR4 receptor:
CXCR4 expression did not differ between

ALL and AML (p=0.4), among ALL immu-
nophenotypes (p=0.779) or among AML FAB
subtypes. (Tables 3,4,5).

Extramedullary infiltration and CXCR4 expres-
sion:

Patients were divided in two groups accord-
ing to the presence or absence of splemomegaly
and/or hepatomegaly at diagnosis.

In AML, there was a statistically significant
association between CXCR4 expression and
extramedullary involvement regardless of the
FAB subtype (p=0.05). Patients with organ
infiltration had a significantly higher expression
of CXCR4 than those without organ infiltration,
median 33.5 (9-82) and 13.5 (8-79) respectively.
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In ALL, no statistically significant difference
was found between the two groups (p=0.467).

Association between CD34 and the studied
markers in AML:

TNFR1 was positive in 1/12 (8.3%) of the
CD34 positive group as compared to 8/18
(44.4%) of the CD34 negative group with a
significant difference between the two groups
(p=0.049). On the other hand, expression of
TNFR2, CD95, and CXCR4 was not different
between CD34 positive and CD34 negative
groups (p=0.072, 0.255, and 0.176 respectively).
(Table 6).

Response to induction chemotherapy:

In AML, there was no significant association
between TNFR1, TNFR2, CD95 and CXCR4
expression and response to induction chemo-
therapy (p=1.0 for all).

Similarly, in ALL, no significant association
between TNFR1, TNFR2, CD95 and CXCR4
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Table (1): Clinical characteristics of AML patients at
diagnosis (N=30).

Male/female
Age years median (range)
WBC X109/L median (range)
HGB g/dl median (range)
PB blasts median (range)
BM blasts median (range)
Platelets X109/L median (range)
LDH I U/L median (range)

FAB subtypes (No, %):
M1 + M2
M3
M4 + M5
M6

Hepatomegaly (No, %)
Splenomegaly (No, %)
Lymphadenopathey (No, %)
CNS disease (No, %)

Response to induction
chemotherapy (n, %):

1- Complete remission
2- No response

1.5/1.0
8.8 (1.0-17.0)
16.4 (3.4-335.5)
7.3 (4.0-11.3)
57.0 (8.0-90.0)
71.5 (20.0-89.0)
33.0 (5.0-84.0)
755 (335-2838)

20 (66.7)
4 (13.3)
5 (16.7)
1 (3.3)

9 (30)
10 (33.3)
6 (20)
2 (6.6)

26 (86.7)
4 (13.3)

Characteristic

Table (2): Clinical characteristics of ALL patients at
diagnosis (N=38).

Male/female
Age years median (range)
WBC X109/L median (range)
HGB g/dl median (range)
PB blasts median (range)
BM blasts median (range)
Platelets X109/L median (range)
LDH I U/L median (range)

Immunophenotypes (No, %):
B-ALL
T-ALL

Hepatomegaly (No, %)
Splenomegaly (No, %)
Lymphadenopathey (No, %)
CNS disease (No, %)

Response to induction
chemotherapy (No, %):

1- Complete remission
2- No response

25/13
9 (1.0m-18.0)
26.6 (1.1-421.0)
7.7 (3.2-16.2)
34 (0.0-99.0)
87.0 (20.0-99.0)
47.0 (10.0-329.0)
1074 (342-3848)

25 (65.7)
13 (34.2)

18 (47.3)
24 (63.1)
17 (44.7)
1 (2.6)

26 (68.4)
12 (31.5)

Characteristic

Table (4): Expression levels of the studied markers among
ALL immunophenotypes.

* Median (range).

0.430
0.208
0.043
0.779

p
value

7 (0-30)
3 (0-18)

31 (2-82)
11 (1-96)

T-ALL
N=13

4 (0-32)
4 (1-34)
8 (2-41)

10 (2-67)

Pre-B
N=9

11 (0-82)
12 (0-72)
12 (1-79)
52 (1-87)

C-ALL
N=15

TNFR1
TNFR2
CD95
CXCR4

*Measurement

Table (5): Expression of the studied markers among AML
FAB subtypes.

* Median (range).
p values not valid due to the small sample size.

34 (2-82)
41 (1-77)
40 (11-70)
32 (8-79)

M4+M5
N=5

27 (3-39)
49 (2-77)

83 (36-93)
39 (9-55)

M3
N=4

6.5 (1-34)
8.5 (1-68)
74 (10-92)
18 (8-82)

M1+M2
N=20

TNFR1
TNFR2
CD95
CXCR4

*Measurement

Table (3): Expression of the studied markers on AML and
ALL.

TNFR1
TNFR2
CD95
CXCR4

*Measurement

12 (31.6)
7 (18.4)

20 (52.6)
18 (47.4)

ALL
N=38

9 (30)
14 (46.7)
27 (90)

17 (56.7)

AML
N=30

0.889
0.012

<0.001
0.446

p
value

* No (%).
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expression and response to induction chemo-
therapy was encountered (p=0.060, 0.075, 0.633,
and 0.825 respectively).

Survival analysis:

Overall survival (OS):
One year OS in ALL was 100% for TNFR1

positive patients and 48% for TNFR1 negative
patients with a significant difference between
the two groups (p=0.016). The OS for TNFR2
was 100 versus 57% for patients with positive
expression versus negative expression respec-
tively with a significant difference between the
two groups (p=0.042). (Table 7).

Disease free survival (DFS):
The median follow-up duration was 12

months ranging from 1.5 to 18 months. In ALL,
DFS was 100% versus 59% for patients posi-
tively expressing TNFR1 versus those with
negative expression with a significant difference
between the two groups (p=0.005). (Table 8).

Table (7): Impact of the studied markers on overall survival
among ALL and AML.

TNFR1:
Positive
Negative

TNFR2:
Positive
Negative

CD95:
Positive
Negative

CXCR4:
Positive
Negative

ALL AML

0.808

0.868

0.270

0.494

p
value

9
21

14
16

27
3

17
13

No.

88
83

83
85

86
66

80
90

Survival
%

0.016

0.042

0.246

0.164

p
value

12
26

7
31

20
18

18
20

No.

100
48

100
57

73
61

75
61

Survival
%

Table (8): Impact of the studied markers on disease-free
survival among ALL and AML.

TNFR1:
Positive
Negative

TNFR2:
Positive
Negative

CD95:
Positive
Negative

CXCR4:
Positive
Negative

ALL AML

0.837

0.653

0.428

0.219

p
value

6
14

8
12

17
3

9
11

No.

83
78

75
83

82
66

66
90

Survival
%

0.005

0.084

0.176

0.723

p
value

11
15

7
19

13
13

14
12

No.

100
59

100
67

84
61

75
78

Survival
%

Fig. (1): Expression of CD95 among ALL immunopheno-
types.

Fig. (2): Expression of TNFR1 among AML FAB subtypes.
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Table (6): Association between CD34 expression and the
studied markers in AML.

* No (%).

0.049
0.072
0.255
0.176

p
value

8 (44.4)
11 (61.11)
15 (83.33)
12 (66.67)

CD34–
N=18

1 (8.3)
3 (25.0)
12 (100)
5 (41.67)

CD34+
N=12

TNFR1
TNFR2
CD95
CXCR4

*Measurement
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DISCUSSION

Death receptors, such as TNF and FAS, play
an important role in activating intracellular
proteases leading to apoptosis. Some tumor
cells such as T- & B-cell leukaemias, and acute
myeloid leukemia (AML) over- and under-
express FAS. These abnormal regulations of
FAS suggest a significant association between
tumor and host, namely tumor elimination by
apoptosis and tumor survival or progression by
escape from apoptosis. Recent studies have
shown that CXCR4 is expressed on CD34+
haemopoietic progenitors and also variably in
malignant CD34+ myeloid precursors (e.g.
AML), adult acute and chronic lymphoblastic
leukaemias. A potential mechanism for traffick-
ing of leukemia cells is the interaction of the
chemokine receptor CXCR4 and its ligand SDF-
1 [4].

To determine the clinical relevance of the
expression of various death receptors (TNFR1,
TNFR2, CD95) and the chemokine receptor
CXCR4 on childhood AL cells, we performed
a phenotypic analysis on leukaemia cells from
30 patients with AML and 38 patients with ALL.
We also analyzed the relationship between ex-
pression levels of these molecules and OS as
well as DFS rates.

In the current study, Fas was expressed with
variable percentage (11-93%) in all AML cases
and 90% were positive for FAS expression.
Similarly, Iijima et al. and Munker et al. [8,9]
found that Fas expression was quite variable in
AML reflecting its heterogeneity.

In our AML cases, Fas was positive in 12
cases (100%) of the CD34+ group as compared
to 15 cases (83.3%) of the CD34- group (p=0.2).
Our result is similar to Iijima et al. [8] who
found no correlation between Fas expression
and CD34 expression. In normal haemopoesis,
immature cells do not express a significant level
of Fas. Fas expression becomes enhanced with
the maturation pathway of myeloid series. Thus
an alternative interpretation is that FAS might
be induced via several pathways such as cytok-
ines and cell-cell interactions. Previous studies
have shown that INF γ and TNFα can induce
FAS on normal and tumor cells [8].

In our ALL, FAS expression was significant-
ly lower (p<0.001) than in AML cases and this

finding was supported by the previous study of
Tsuruda et al. [6]. Despite this lower expression,
CD95 was expressed in all cases of ALL with
expression percentages varying between very
low (1%) and high (89%). A comparison of B
and T lineage ALL revealed a significantly
higher CD95 expression in T-lineage ALL
(p=0.04). Our results are similar to the previous
studies [6,18,19].

In this work, we found no association be-
tween Fas expression and response to induction
chemotherapy in ALL. Similar data were also
reported by Wuchter et al. [19]. The fact that,
compared to AML, CD95 expression and func-
tion is constitutively low in ALL might explain
the lack of its prognostic relevance in childhood
ALL [18]. Also no significant association could
be reached between CD95 expression and re-
sponse to induction chemotherapy in AML. In
contrast, CD95 expression was shown to corre-
late with response to induction chemotherapy
in AML [7,8].

Reports on FAS expression and prognosis
are conflicting, showing no relationship [9] or
a relationship with resistant disease [7,8] although
no correlation between FAS expression and
apoptosis could be proven. In the current study
we did not find a significant relationship be-
tween CD95 expression and overall survival in
AML or ALL. Our result may be supported by
the previous observations that the expression
of CD95 on the surface of leukaemic cells alone
is not sufficient for CD95 induced apoptosis
[18]. Although most of malignant cells expressed
CD95 they failed to undergo CD95 mediated
apoptosis showing low susceptibility to CD95
triggering.

Data regarding expression of TNFR1 and
TNFR2 in AML are very scarce and no reports,
so far, regarding their expression in ALL was
found. In our work, TNFR1was significantly
higher in AML than ALL (p=0.01) while TNFR2
was not different between both groups of AL
(p=0.9). Both TNFR1 and TNFR2 expression
was not significantly different among ALL
immunophentotypes (p=0.4 & 0.2 respectively).
Brouwer et al. [16] reported higher levels of
TNFR1 and TNFR2 in AML-M4 & M5 FAB
subtypes; our study only showed a higher me-
dian expression of TNFR1 in M4 & M5. Statis-
tical analysis could not be done due to the small
sample size. It is worth mentioning that, at the
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individual case level, M1 showed the lowest
values followed by M2. In ALL, we found a
positive correlation between TNFR1 and TNFR2
expression and OS (p=0.016, and 0.04) respec-
tively and a significant correlation between
TNFR1 expression and DFS (p=0.005). TNFR1
may induce pro- and anti-apoptotic signals
resulting in variable net effect [20], whereas the
role of TNFR2 is unknown. The relatively higher
expression of death receptors in AML cells
could imply that these cells are prone to apop-
tosis [21] but to date, there are no convincing
data that show a clear correlation between high
levels of FAS and TNFR and susceptibility to
T, NK cell or chemotherapy mediated lysis
[4,22].

In our work, CXCR4 was expressed in all
AML FAB subtypes with no observed difference
between the groups. Our results are similar to
the few available reports of Cignetti et al. and
Mohle et al. [11,12] who found that all AML
cases, regardless of the FAB subtype, express
CXCR4. Although Brouwer et al. [16] found
that FAB M4 and M5 show a significantly higher
expression of CXCR4 than other FAB subtypes,
our results could not support this finding. Ex-
pression of the chemokine receptor CXCR4 by
the myeloid leukaemic cells suggests that such
expression upon interaction with its ligand SDF-
1 might mediate migration of leukaemic blasts
across bone marrow endothelium.

In agreement with Mohle et al. [13], we found
a significant association between extramedullary
organ infiltration of leukemia blasts and CXCR4
expression in AML. In our ALL, on the other
hand, no significant association could be
reached. This contrasts with the previous studies
of Crazzaolara et al. [23] who found an associ-
ation between extramedullary organ infiltration
of leukemia blasts and CXCR4 expression. The
reason for the discrepancy between the two
studies could be attributed to small number of
patients with mature B-ALL in our study (one
patient) as it has been reported that the strongest
expression of CXCR4 in ALL was found in
mature B-cell ALL which is generally charac-
terized by a high incidence of extramedullary
bulky disease [23].

In ALL patients CXCR4 expression was
found in 47.3% of cases which was lower than
the 91.9% observed by Crazzaolara et al. [23].

Their higher result could be due to the fact that
they measured CXCR4 using mean fluorescence
intensity (MFI) rather than percent expression
as in our study thus allowing detection of low
level of expression of the CXCR4 [24].

The presumed normal counterparts of ma-
lignant acute lymphoblastic B-cells, have been
studied for the expression and function of
CXCR4 [25,26]. Expression of the chemokine
receptor was found to be sinusoidal: Highest
expression on pro-B cells, decreased as cells
develop into immature B cells, and then in-
creased again upon transition to mature B cell
stage. In our study we found a similar expression
pattern on lymphoblastic subpopulations: High-
est expression in the c- ALL (median 52) with
lower expression on pre-B ALL (median 10).
Our results are supported by the finding of
Crazzaolara et al. [23].

In this work, no statistical difference in
CXCR4 expression on lymphoblasts between
B-and T-ALL (p=0.8). Similar observation was
reported by Crazaolara et al. [23].

In this study, no correlation was encountered
between CXCR4 expression and either OS or
DFS in ALL. Our result is not in agreement
with Schneider et al. [27] who found that children
with DFS under 24 months had a significantly
higher expression of CXCR4 than children in
first remission at 24 months. CXCR4 analysis
in acute leukemia cells could be of value. How-
ever, its prognostic relevance requires further
evaluation in large prospective studies of ho-
mogeneously treated patients.

In conclusion, TNFR2 and CD95 were sig-
nificantly higher in AML than ALL while
TNFR1 showed a higher median expression in
M4 & M5 FAB subtypes. Since Fas expression
is enhanced during maturation of the normal
myeloid series and since we found no correlation
between Fas expression and CD34 in AML, a
possible interpretation is that Fas might be
induced via several other pathways e.g. cytok-
ines or cell to cell contact. There was a signif-
icant association betwee CXCR4 expression
and extramedullary infiltration in AML. No
correlation was found between expression of
the studied molecules and response to induction
chemotherapy in either ALL or AML. TNFR1
correlated significantly with both OS and DFS
while TNFR2 correlated significantly with OS
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in ALL. Expressopm of CXCR4 correlates with
extramedullary infiltraion in AML. Death re-
ceptors and CXCR4 can not be used to predict
response to induction chemotherapy in paediat-
ric acute leukaemia, however, TNFR-1 and -2
can be used to predict survival in this group of
patients.
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