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Abstract

Purpose: The aim of this study was to investigate the Fas
and Fas Ligand levels of cell membrane receptors that
play a role in understanding the mechanism of apoptosis
in childhood acute lymphoblastic leukemia (ALL).
Materials and Methods: We investigated serum Fas and
Fas Ligand levels by using ELISA method in childhood
acute leukemias. Twenty-nine cases with acute
lymphoblastic  leukemia and  twenty-seven healthy
children included the study. We investigated serum Fas
and Fas Ligand levels at the time of diagnosis from
peripheral blood samples.

Results: Serum Fas levels of patients were median 63
pg/mL (min 15- max 690 pg/mlL) and in the control
group were median 37 pg/mL (min 8- max 67 pg/mL).
Fas Ligand levels of patients were median 0.18 ng/mL
(min 0- max 2.1 ng/ml.) and in the control group median
0.1 ng/mL (min 0- max 4 ng/mL). The compatison of
the mean values of Fas levels in acute leukemia patients
groups and control group have shown important
difference as statistically, but Fas Ligand levels were
similar. Fas levels in T-ALL patients according to
immunophenotypes were statistically higher than B-ALL .
The Fas levels of patients who had relapsed were
statistically higher than patients in remission.
Conclusion: Serum Fas levels could be a useful
prognostic marker in ALL patients follow up.
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INTRODUCTION

Acute lymphoblastic leukemia (ALL) is the most
common hematological malignant disease of
childhood, occurring in a specific stage of

Oz
Amag: Bu c¢alismada, cocukluk c¢agi akut lenfoblastik
l6semilerinde (ALL), apoptozis mekanizmasinin

anlasiimasinda rol oynayan hiicre membran reseptérlerinden
setum Fas ve Fas Ligand diizeyinin arastirilmasi
amaclanmistir.

Gereg ve Yontem: Cocukluk ¢agi akut lenfoblastik 16semi
tanust (1-18 yas) almis 29 hastada tant aninda periferik kandan
elde edilen serum Fas ve Fas Ligand dizeyleri ELISA
yontemi ile calisildr. Yirmiyedi ¢ocuktan olusan kontrol
grubunun yas dagilimi 1-15 yil arasindaydu.

Bulgular: ALL“li hastalarda setum Fas diizeyi ortanca 63
pg/mL (15-690 pg/mL) kontrol grubunda ortalama serum
Fas dizeyi ortanca 37 pg/mL (8-67 pg/mL) saptandt. ALL"li
hastalarda serum Fas Ligand dizeyi ortanca 0,18 ng/mL (0-
2,1 ng/mL), kontrol grubunda ise ortanca 0,1 ng/mL (0-4
ng/mL) saptandi. Akut lenfoblastik 16semi tanili hastalar ile,
kontrol grubu arasinda ortalama serum Fas diizeyleri
agisindan istatistiksel olarak anlamli fark varken, Fas Ligand
diizeyleri arasinda fark saptanmadi Akut Lenfoblastik
Losemili hastalar immunfenotiplemeye gére serum Fas
dizeyi karsilastirldiginda  T-ALL  hastalarinda  B-ALL’li
hastalara gore istatistiksel olarak anlamli fark bulundu. Relaps
olan hastalarda remisyondaki hastalara gére Fas diizeyleri
anlamli olarak yiiksek saptand.

Sonug: Bu bulgular sonucunda serum Fas dizeylerinin ALL
hastalarda prognostik faktér olarak degerlendirilebilecegi
dustnalda.

Anahtar kelimeler: ALL, Fas, Fas Ligand

hematopoiesis of normal lymphoid progenitor cells,
resulting in clonal expansion. ALL is important in
this age group not only in terms of being the most
common malignant disease in childhood but also in
terms of success in treatment!.
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The regulation of cell death, such as regulation of
cell proliferation, is considered to be a complex
event. All differentiated cells of the multicellular
organism are capable of self-death by activation of
the internally coded suicide program. When this
program is activated it initiates a complex form of
cell death called apoptosis**. The most well-defined
death receptor Fas (CD95) functions in the
regulation of apoptosis was reported in many tumor
types>®. Fas initiate apoptosis by binding its
apoptotic signal to the ligand on cytotoxic T cells.
The naturally soluble Fas Ligand form (sFasL) is
normally inactive and can act as a Fas Ligand on the
surface of cytotoxic T cells by activation. Many
defects in Fas-associated apoptosis may cause
accumulation and prolonged survival in leukemic
cells. Numerous research studies have shown that
hematopoietic are dependent on antiapoptotic
proteins for survival-8.

Hence the significance of apoptosis as a prognostic
marker is less well studied in paediatric ALL we
aimed to investigate the Fas and Fas Ligand levels
which play a very important role in the balance of
apoptotic and antiapoptotic stimuli related to blastic
cells in childhood ALL and evaluate their effects on
prognosis and overall survival.

MATERIAL AND METHODS

This cross-sectional study was conducted between
October 2005 and August 2008. Medical records of
all newly diagnosed pediatric ALL patients younger
than 18 years (N=35) who were admitted to the
Divison of Pediatric Hematology and Oncology
Clinic at the Cukurova University were evaluated.
The diagnosis of ALL was confirmed by bone
marrow biopsy on all patients, and cytogenetic
analysis and flow cytometry were available in all.
Patients received treatment with standard BFM TR-
ALL 2000 chemotherapy for ALL. Six patients were
excluded from the study because of irregular follow
up and lack of knowledge about the progress of the
disease. Thus, twenty-nine children who were newly
diagnosed and regularly followed up at least two
year after diagnosis were included the study. The
control group included 27 healthy children who
were selected from general pediatric outpatient
clinic. The study group demographics, relaps and
survival outcomes were noted. Patients with ALL
were subgrouped according to immunophenotyping.
Immunophenotyping was performed using flow
cytometry. Immunophenotypically subgrouped as
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CALLA (+) B-ALL, CALLA (-) B-ALL and T-ALL.
Serum samples were taken from patients by taking 2
mL of venous blood during the diagnosis and stored
in the deep-freezer at -80 °C until the day of the
study. Bender Medsystems Human sApo-1 Fas Elisa kit
BMS245  (Austria) and  Biosource immunoassay kit
Human sFas Ligand KHS9521 (California, USA)
according to the manufacturer's specifications were
used. The absorbance values were measured via
Medispec ESR 200 Elisa Plate Reader. The ranges of
the kits for sCD95 and sCD95L were 0.23-15
ng/ml and 0.72-12.92 ng/mL, respectively.

The study is approved by the ethical committee of
Cukurova University Medical Faculty (12th April
2005, meeting number 6) and each subject was
informed about the study and asked to fill in the
signed informed consent form

Statistical analysis

Statistical analysis was performed using the statistical
package SPSS (Version 17.0, SPSS Inc., Chicago, I,
USA). If continuous variables were normal, they
were describle as the meantstandard deviation
(p>0.05 in Kolmogorov-Smirnov test or Shapira-
Wilk (n<30)), and if the continuous variables were
not normal, they were described as the median.
Comparisons between groups were applied using
one way ANOVA test or Steudent t test for
normally distrubited data and Kruskal Wallis test or
Mann Whitney U test were used for the data not
normally distrubited. The catagorical variables
between the groups was analyzed by using the Chi
square test. Correlations between measures were
tested by Spearman’s coefficients test.

Overall survival was analyzed using the Wald test,
and the log-rank test was used to examine their
relationship when different parameters were applied.
The survival curve was plotted using the standard
Kaplan-Meier methodology.

RESULTS

Patients were 13 male, 16 female with ages mean
7.514.8 years (min 1.8- max 17.5 years). The median
follow up period for study group was 18 months.
Control group was 15 male, 12 female with ages
mean 7.53.7 years (min 1.5- max 14.5 years). The
patients and the control group in terms of age and
gender distribution were similar. Blood leukocyte,
hemoglobin and platelet levels of the control group
and patients were given in Table 1.
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Figure 1. Serum Fas levels according to

immunophenotypic classification.

According to the prognostic criteria of the BFM
protocol, 4 of the patients were in the standard risk
group (14%), 15 were in the moderate risk group
(52%) and 10 were in the high-risk group (HRG)
(34%). Immunophenotypic examination with flow
cytometry revealed that 19 (66%) of the patients
with ALL had CALLA (+) B-ALL, 2 (7%) CALLA
(-) B-ALL, and 8 (% 27) classified as T-ALL. Five
patient were experienced early relapse.
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Four of these 5 relapsed patients and 2 of the
patients on remission died due to neutropenic
sepsis. The mean follow up period in the study
group was 18 months (minimum 12- maximum 48
months).

The patients” median serum Fas level was 63 pg/mL
(15-690 pg/mL). No significant correlation was
found between serum Fas level, age, sex or Hgb
levels (p>0.05) in the study group. There was a
statistically ~ significant  relationship  between
leukocyte count and serum Fas level (p<0.001). The
patients’ serum Fas and FasL levels

summarised according to subgroups in Table 2.

were

Serum Fas level was significantly higher in T-ALL
patients ~ when  subgrouped  according to
immunophenotyping (p<0.001) (Figure 1). The
median serum Fas Ligand levels were 0.18 ng/mlL
(min 0-max 2.1 ng/ml) in the study group and
serum Fas Ligand levels were similar between
subgroups of immunophenotyping. The Fas and Fas
Ligand levels of patient who have died were similar
to survivors. Serum Fas levels were statistically
higher in relapsed patients when compared with the
patient on remission (p<0.004).

Table 1. Laboratory results of study group and healthy controls

Mean £SD Study group Control group P values
Median (min/max)
Hgb (g/dL) 6.6%1.8 11.940.7 p=0.001
(min 3-max 10.3) (min 11.4- max 13.3)
Leucocyte / mm? Median 77500 79001800 p=0.001
(min 1500- max 457600) (min 6000-max12000)
Platelet /mm? Median 35000 340000£83000 p=0.001
(min 9000-max 140000) (min 220000-max 460000)
sFas (pg/mL) Median 63 Median 37 P<0.001
(min 15- max 690) (min 8- max 67)
Fas Ligand (pg/mL) Median 0,18 Median 0,1 P=0.2
(min 0- max 2,1) (min 0- max 4)

Tablo 2. sFas and FasL levels according to subclassifications of patients with ALL

Median (min-max)

Fas levels (pg/mL)

Fas Ligand levels

Immunophenotypic classification

CALLA (+) BALL

54 (15-90) 200 (0-2100)

CALLA (-) B-ALL

93 (18-168) 90 (0-180)

T-ALL 174 (59-690) 165 (0-1350)
Risk classification

SRG 63 (15-64) 350 (0-2100)
MRG 63 (43-215) 160 (0-1300)
HRG 64 (18-690) 400 (0-1350)

*SRG; Standard-risk group ;tMRG; medium-risk group, tHRG; high-risk group
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DISCUSSION

The relationship between apoptotic —signaling
pathways and dysregulation in cancer progression
and treatment has attracted the interest of many
researchers. In the etiopathogenesis of tumors, cell
proliferation and inhibition of apoptosis also play an
important role and significantly affect prognosis.
Apoptosis inhibition and anti-apoptotic proteins are
also involved in the development of chemotherapy-
resistant cases. The targeted treatment of leukemic
cells is about induction of apoptosis. These
strategies should focus on targeting and killing
leukemia  cells  without damaging  normal
hematopoietic progenitor cells’. Kaparou et al
reported significantly higher expression of the FAS
at remission compared to diagnosis, which might
reflect enhanced sensitivity of the leukemic clone to
apoptosis and response to treatment!’.

Hazar and colleagues investigated the clinical
significance of circulating and cellular Fas and Fas
ligand expression in lymphoproliferative
malignancies in pediatric patients. sFas and FasL
expression were investigated in 25 patients with
newly diagnosed ALL and NHL and on remission
after chemotherapy. There was no significant
difference in sFas expression between the control
group and newly diagnosed lymphoproliferative
malignancy, whereas FasL expression was found to
be significantly higher in malignancies !!. Fathi et al.
reported that 48 patients who were diagnosed with
acute lymphoblastic leukemia had no statistically
significant difference in sFas levels compared to the
control group!?. Although they defended as the sFas
may not have a key role in pediatric ALL patients,
our study showed a significantly higher level of sFas
in the patient group and a significantly higher rate in
patients with T-ALL. These differences in other
studies suggested further larger series with homogen
patient distribution according to
immunophenotypes.

Karawajew et al. evaluated the expression of CD95
antigen and Bcl-2 protein in leukemic blasts and
functionality of the antigen in 42 newly diagnosed
B-ALL and 53 T-ALL  patients. In
immunofluorescence method, CD95 expression was
found in most of ALL patients and it was higher in
T-ALL than B-ALL (p<0.01) 3. Similar results were
found in our study.

Aref et al. recently evaluated Fas-related apoptosis
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and Bcl-2 expression in 16 newly diagnosed ALL
and 24 AML patients . Significant high expression
of Fas was detected in the AML and ALL subjects
compared to the control group. Both ALL and
AML patients reported higher bcl-2 and Fas
expression in relapse, compared to those in
remission. There was no statistically significant
difference between the bcl-2 and Fas expressions
when compared between the patients who survived
or died.

In the study sFas and Fas Ligand levels were similar
between the patient who have died and survivors.
Serum Fas levels were statistically higher in relapsed
patients. Higher sFas levels at the diagnosis should
be a prognostic marker especially eatly relapses.
Studies on larger group, especially with longer
follow up or study of relapse cases, will help draw
conclusions  regarding apoptosis assessment  in
paediatric ALL.

Our study has some limitations. First, the number of
patient in the subgroups was insufficient the
distribution by immunophenotyping was not
homogeneous. Second, this is a 3-year petiod cross-
sectional study, further prospective longer studies is
needed for late relapses and to discuss sFas effects
on survival.

In this study, we demonstrated serum Fas and Fas
Ligand levels in childhood acute lymphoblastic
leukemia, which have been shown to be an
important key role in the apoptosis-related
mechanism. Our results showed that the level of
serum in the diagnosis was higher in lymphoblasts
than in healthy controls. However, we didn't detect
that serum FasL level was high. When the patients
were classified, higher sFas levels in patients with T-
ALL showed that it could be a useful prognostic
marker especially in the follow-up of these patients.
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