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To measure sCD44 and its expression in ALL children before and after induction of remission (day 28) and 
their relation to prognostic factors. Newly diagnosed 30 ALL pediatric patients were examined for sCD44 by 
ELISA and CD44 expression by flowcytometry and their levels after induction of remission. We correlated 
them to age, sex, TLC, Hb, platelet count, blast % in PB and BM, Immunophenotyping, and LDH. CD44 
expression in ALL patients at the time of diagnosis ranged from 0 – 98 % with a mean ± SD of (41.23±23.99) 
and in the control group (range 0 – 11 with a mean ± SD of 5.5± 6.58), the % of expression was significantly 
higher in ALL patients than control group (P= 0.001). CD44 expression was significantly decreased by 
induction of remission (P= 0.001). sCD44 concentration in ALL patients at the time of diagnosis ranged from 
105 – 449 ng/dl with a mean ±SD of (246.5±99.51) and in the control group (range 103 – 243 ng/dl with a mean 
±SD of 160.65± 37.12), sCD44 was significantly higher in ALL patients than control group (P= 0.001). sCD44 
was significantly decreased after induction of remission (P= 0.001). LDH was elevated in the patients group 
than the control, (P= 0.001). In conclusion, LDH level at time of ALL diagnosis is an important risk 
determinant and correlate with degree of anemia, high TLC and high PB absolute blast count.

 
High sCD44 

level at the time of diagnosis and rapid decline in its level after treatment suggesting that sCD44 may be a 
good marker for prognosis and a marker for monitoring response to therapy, a second elevation of sCD44 
level after its decline by therapy may suggest ALL relapse. Elevated CD44 expression in ALL patients may 
mediate lymphoblast metastatic migration. Key words: Pediatric ALL- sCD44 - CD44 expression - prognostic 
factors. 

cute lymphoblastic leukemia (ALL) 

has many subtypes and can be 

classified using morphologic, 

cytogenetic and molecular genetic methods, 

these were insufficient in assessing the 

behavior of leukemic cells in each leukemia 

patient, and some of the factors that have 

emerged as useful prognostic indicators 

disappeared as treatment improved (Oh et al., 

2003). A major obstacle to successful 

treatment of ALL is thought to be intrinsic 

drug resistance. In addition to multidrug 

resistance patients with extramedullary 

leukemic infiltration tend to be relapsed and 

adhesion molecules are essential for the 

invasion of lymphoid cells into 

nonhematopoietic tissues (Bevilacqua, 1993). 

The role of various adhesion molecules in 

tissue infiltration or metastasis of leukemic 

cells is still controversial (Reuss-Borst et al., 

1995; Hara et al., 2000) and their relationship 

with the clinical outcome or 

immunophenotyping expression in ALL has 

not been elucidated.  

CD44 is a widely expressed 

transmembrane glycoprotein receptor for the 

polysaccharide, hyaluronic acid (Bendall et 

al., 2003). CD44 is widely distributed in 

different cell types and tissues (Tacyildiz et 

al., 2001). CD44 is a multifunctional adhesion 

molecule, which mediates the adhesion of 

lymphocytes both to the vascular endothelium 

and to several extracellular matrix proteins 

including fibronectin and collagen (Lesley et 

al., 1993). CD44 participate in multiple 

aspects of lymphoid biology, including early 

A
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lymphopoiesis, migration, homing and signal 

transduction (Kincade et al., 1993; Gallatin et 

al., 1983; Taher et al., 1996). CD44 sheds 

from the cell surface at the proximal region of 

the extracellular domain and can be measured 

as soluble form (sCD44) in body fluids (Bazil 

et al., 1992; Yang et al., 1993). Elevated 

concentrations of sCD44 and its association 

with metastasis are demonstrated in gastric, 

colon cancers (Guo et al., 1994) and breast 

cancer (Martin et al., 1997). In hematologic 

neoplasm, elevated soluble CD44 levels have 

been observed in malignant lymphoma, and 

B- cell CLL (Ristamaki et al., 1994).  

Our aim from this study was to measure 

serum concentration of soluble CD44 and its 

expression of mononuclear cells in children 

with Acute Lymphoblastic Leukemia before 

and after induction of remission (day 28) and 

their relation to prognostic factors. 

Patients and Methods 

Patients 

A total of 30 newly diagnosed pediatric ALL patients 

(22 males and 8 females) from El Shatby pediatric 

hospital, Alexandria University participated in the 

study after their parents consented. Investigations were 

carried out for all patients at the time of diagnosis and 

after induction of remission (day 28). Treatment of 

ALL consisted of the following phases: i) Remission 

induction by vincristine, prednisolone, daunorubicin, 

asparaginase. ii) Consolidation by various 

combinations of chemotherapeutic agents and central 

nervous system (CNS) directed therapy by high dose 

systemic and intrathecal methotrexate and iii) 

Maintenance therapy by vincristine, prednisolone, 

mercaptopurine and methotrexate.  

Methods 

All patients in this study were subjected to the 

following: 

A-Full history taking with emphasis on subjective 

disease manifestations, symptoms of anemia (fatigue, 

headache, and pallor), infection (fever), bleeding 

diseases (purpura, epistaxis, petechiae, bruising) and 

lump swelling. 

B-Thorough physical examination for 

lymphadenopathy, liver and spleen enlargement, sings 

of CNS infiltration, testicular swelling and others.  

C-Sampling 

1- Venous blood samples were collected from 

patients after proper disinfection, a sample of 5 ml of 

blood was drawn from each patient divided as: a- 2 

ml placed into EDTA vacutainer for complete blood 

count (CBC), performed using Sysmex KX-21N 

automated blood cell counter. b-3 ml in plastic tube, 

left to stand for 30 minutes, centrifuged to obtain 

serum divided into aliquots for routine chemistry and 

part stored at -20
O
C for measuring serum soluble 

CD44 levels.  

2. Bone marrow (BM) aspiration for pathological 

examination and immunophenotyping: according to 

the method of Bates et al. (2001), Matutes et al. 

(2001) for all patients. Blood films were stained by 

routine staining and myeloperoxidase cytochemistry 

staining to exclude acute myeloid leukemia (AML) 

cases. A sample of 3 ml of BM cells was placed into 

another heparinized vacutainer for CD44 

flowcytometric analysis, and immunophenotyping for 

subtyping of ALL cases, processed and analysed 

immediately. Immunophenotyping (IFT) was carried 

out on mononuclear cells (MoAbs) using 

fluorescently labeled monoclonal antibodies. mAbs 

included CD2, CD7, CD10, CD19, Cytoplasmic 22, 

Cytoplasmic 3, CD13, CD14, CD33, CD34 and 

Cytoplasmic Myeloperoxidase. 

Serum Soluble CD44 (sCD44) 

sCD44 level, was determined using a CD44 ELISA kit 

(Bender Med Systems, and Vienna, Austria). The 

CD44 Kit is based on a solid phase sandwich enzyme 

linked-immuno- sorbent assay (ELISA). Wells of the 

microtiter strips are coated with mAb specific for 

human sCD44. Human sCD44 present in tested serum 

samples or standard binds to antibodies adsorbed to the 

microwells. A horseradish peroxidase (HRP)-

conjugated anti-human sCD44 antibody was added, 

binds to human sCD44 captured by the first antibody. 

Following incubation unbound HRP conjugated anti-

human sCD44 was removed during a wash step, and 

substrate solution reactive with HRP added to the 

wells. TMB (3, 3, 5, 5-tetramethylbenzidine) was used 

as the substrate. A colored product was formed in 

proportion to the amount of human sCD44 present in 

the sample or standard. The reaction was terminated by 

addition of acid and absorbance measured. The 

intensity of this colored product is directly proportional 

to the concentration of CD44 in the samples. 

• Calculation of The Results 

Duplicate readings for each standard and sera were 

performed. The optical density for the standards were 

plotted versus the concentration of the standards and 

curve drawn on log/log paper. To determine the sCD44 
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concentration of each sample, first the absorbance 

value on the y-axis was found and a horizontal line 

extended to the standard curve. At the point of 

intersection, a vertical line is extended to the x-axis and 

the corresponding sCD44 concentration was read. 

Surface CD44 Expression by Flowcytometry 

Peripheral blood (PB) or BM mononuclear cells were 

separated
 

from heparinized samples of patients
 

by 

density gradient centrifugation using lymphoprep 1.077 

g/ml (Nycorred pharma AS, Oslo, Norway). Cells were 

washed three times with phosphate buffer saline (PBS), 

and incubated directly with fluorescein-isothiocyanate 
(FITC)-labeled CD44 (Catlag laboratories, CA, USA). 

After incubation, the cells were washed by PBS 3 times 

for 2 min. each, and then the cells were resuspended in 

500 µl of PBS and were ready for flowcytometry. 

Flowcytometric analysis performed by
 

Becton 

Dickinson FACS Calibur. The data was analyzed after 

gating the lymphoblast population in the light scatter 

dot plot using the normal counter pattern (Matutes et 

al., 2001). 

Statistical Analysis 

Statistical analysis was calculated using statistical 

package for social science version 9 (SPSS-9). 

Quantitative variables were reported as mean ± 

standard deviation. The t- test and F test (ANOVA) 

were used to test for the significant difference between 

the means of two or more independent samples of 

interval data, respectively. Statistical significance was 

established at P≤ 0.05. 

Results 

Demographic Data 

This study included 30 pediatric ALL 

patients, 22 males (73.3%) and 8 females 

(26.7%). Their mean age was 3.92 ± 2.11 

years ranging from 1-9 years. Control group 

included 13 males (65%) and 7 females 

(35%). Their mean age was 4.98 ± 2.53 years 

ranging from 1-10 years.  

Clinical Data for Patient Group 

Fever was found in 23 cases (76.7%), 

lymphadenopathy in 22 cases (73.3%), 

infection in 21 cases (70%), hepato-

splenomegaly in 17 cases (56.7%), bleeding 

manifestations in 10 cases (33.3%), medistinal 

mass in 4 cases (13.3%), testicular swelling 

was found in 2 cases (6.7%), CNS infiltration 

in 2 cases (6.7%) and induction failure was 

found in 2 cases (6.7%). 

Laboratory Investigations 

FAB Classification 

L1 was found in 23 cases of ALL (76.7%), L2 

in 5 cases (16.6%), L3 in 2 cases (6.7%). 

Immunophenotyping showed that there was 

25 (83.3 %) cases were precursor B-ALL (9 

patients early pre-B, 6 common ALL, 2 

patients pro-B), 2 patients mature B (6.7%) 

and 3 patients T-ALL (10%). HB levels in the 

patient group [ranged 3.6- 10.5 g/dl with a 

mean (±SD) of 7.22 g/dl (±1.94)] were 

significantly lower than the control group 

(P=0.001) (Table 1). TLC in the patient group 

[ranged 5,600- 96,000/Cumm with a mean 

(±SD) of 43,937/Cumm (±29,062)] were 

significantly elevated than the control group 

(P= 0.001) (Table 1). Ten ALL patients 

(33.3%) had TLC ≥50,000/Cumm. Platelet 

counts in the patient group [10,000- 95,000/µl 
with a mean (± SD) of 40,000/µl (±21,615)] 

were significantly lower than the control 

group (P=0.001) (Table 1). LDH level in the 

patient group [95-1545 U/L with a mean 

(±SD) of 574.47 U/L (±369.07)] was 

significantly higher than the control group 

(P=0.001) (Table 1). Peripheral blood (PB) 

blast % at the time of diagnosis was ranged 

10-90% with a mean (±SD) of 50.9% (±21.0), 

while PB absolute blast count ranged 1360-

76370 with a mean (±SD) of 22093.0 

(±18957.9). BM blast % at the time of 

diagnosis ranged 49-95 % with a mean (±SD) 

of 77.5 (±11.6), while BM blast % at day 28 

after treatment was ranged 0-7% with a mean 

(±SD) of 2.5 (±1.5). 
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Soluble and Expressed CD44 at Diagnosis 
and at Day 28 After Treatment in Patients and 
Control (Table 2, Figure 1, Figure 2).  

Serum level of sCD44 in the patient group at 

time of diagnosis ranged between 105-499 

ng/dl with a mean (±SD) of 246.50 (±99.51), 

the level was significantly higher than the 

control group (P=0.001).  

sCD44 in the patient group at day 28 after 

treatment decreased to the control level, and 

there was significant difference between the 

level of sCD44 in patients before and after 

treatment (P=0.001) (Table 2).  

Expressed CD44 in the patient group at 

time of diagnosis ranged between 0- 98 % 

with a mean±SD 41.23±23.99, significantly 

higher than the control group (P=0.001).  

Expressed CD44 in the patient group at day 

28 after treatment ranged between 0-50 % 

with a mean (± SD) of 16.30 (±14.38), was 

significantly lower than the level of expressed 

CD44 in patients before (P= 0.001), but still 

higher than the control group (P=0.013).  

Correlation Between Soluble and Expressed 
CD44 at Diagnosis and at Day 28 After 
Treatment and Some Other Variables (Table 
3):  

Positive correlations were observed between 

soluble CD44 levels in patients with ALL 

before and after treatment (P=0.003, r=0.519); 

and between expressed CD44 levels before 

and after treatment (P=0.000, r=0.851). Such 

correlation between sCD44 and expressed 

CD44 and any other parameters (age, Hb, 

TLC, platelet count, PB and BM blast and 

LDH) was lacking.  

LDH in pediatric patients with ALL 

showed negative correlation with Hb level 

(P=0.003, r=-0.527), but positive correlation 

with TLC (P=0.001, r=0.571), and PB 

absolute blast count (P=0.001, r=0.584).  

There was no correlation between LDH 

and the other parameters (age, platelet count, 

PB and BM blast %, sCD44 and expressed 

CD44) (Table 3). 

Table 1. Comparison between Hb, TLC, platelets and LDH levels in ALL patients and control groups.  

 Patients "n=30" Control "n=20" *P value 

Hemoglobin (g/dl)    

Range 

Mean  

S.D. 

3.6 - 10.5 

7.22 

1.94 

10 - 15.6 

12.405 

1.35 

0.001 

TLC/Cumm    

Range 

Mean 

S.D. 

5600-96000 

43937.1 

29062.4 

3,000-10,600 

6,340 

2,044 

0.001 

Platelet count /Cumm    

Range 

Mean 

S.D. 

10,000-95,000 

40,000.0 

216,15 

195,000-365,000 

269,100 

52,202 

0.001 

LDH (U/L)    

Range 

Mean 

S.D. 

95 - 1545 

574.47 

369.07 

89-189 

118.9 

25.77 

0.001 

Statistical significance when P≤ 0.05. 
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Table 2. Soluble and expressed CD44 at diagnosis and at day 28 after treatment in patents and control groups.  

 Patients "n=30" Control "n=20" P1 

Soluble CD44 at diagnosis    

Range 

Mean 

S.D. 

105 - 449 

246.50 

99.51 

103 - 243 

160.65 

37.12 

0.001* 

Soluble CD44 at day 28    

Range 

Mean 

S.D. 

100 - 250 

150.97 

40.62  

 

P2 0.001*   

P3  0.21  

Expressed CD44 at diagnosis    

Range 

Mean 

S.D. 

0 - 98 

41.23 

23.99 

0 -18 

5.5 

6.58 

0.001* 

Expressed CD44 at day 28    

Range 

Mean 

S.D. 

0 - 50 

16.30 

14.38  

 

P2 0.001*   

P3  0.013*  

P1: comparison between patients at diagnosis and control., P2: comparison between patients at diagnosis and at day 28 

P3: comparison between patients at day 28 and control group. 

*Statistical significance was established at P≤ 0.05. 
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Figure 1. Flowcytometric analysis performed by
 
Becton Dickinson FACS Calibur for detection of expressed CD44. 
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Figure 2. Mean value of expressed and soluble CD44 for control and patients at diagnosis and at day 28 after 
treatment. 
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Table 3. Correlations between soluble and expressed CD44 at diagnosis and at day 28 after treatment and some 
other variables: 

  
sCD44 at 
diagnosis 

sCD44 at 
day 28 

Expressed CD44 at 
diagnosis 

Expressed 
CD44 day 28 LDH 

Soluble CD44 at diagnosis r  0.519(**) 0.144 0.032 0.021 

  P  0.003 0.448 0.867 0.913 

Soluble CD44 day 28 r 0.519(**)  0.096 0.107 -0.136 

 P 0.003  0.614 0.573 0.473 

Expressed CD44 at diagnosis r 0.144 0.096  0.851(**) 0.043 

 P 0.448 .614  .000 .821 

Expressed CD44 day 28 r 0.032 0.107 0.851(**)  -0.043 

 P 0.867 0.573 0.000  0.821 

Age r -0.333 -0.179 -0.092 0.115 0.107 

 P 0.072 0.345 0.630 0.546 0.574 

Hb r -.289 -.068 -.023 .006 -.527(**) 

 P 0.134 0.721 0.904 0.974 0.003 

TLC r 0.079 -0.079 0.099 0.036 0.571(**) 

 P 0.770 0.701 0.641 0.910 0.001 

Platelet count r 0.294 0.327 0.320 0.242 -0.239 

  P 0.115 0.078 0.084 0.198 0.203 

PB Blast % r -0.083 0.032 0.000 0.135 0.130 

 P 0.663 0.867 0.998 0.475 0.494 

PB Absolute Blast count r -0.062 0.029 -0.108 -0.067 0.584(**) 

  P 0.746 0.881 0.571 0.726 0.001 

BM Blast % at diagnosis r 0.230 0.290 -0.214 -0.231 0.031 

  P 0.220 0.119 0.257 0.219 0.871 

BM Blast % day 28 r 0.056 -0.075 -0.072 -0.082 0.311 

 P 0.768 0.692 0.705 0.666 0.094 

LDH r 0.021 -0.136 0.043 -0.043  

 P 0.913 0.473 0.821 0.821  

** Correlation is significant at the 0.01 level (2-tailed). 

 
 

Discussion 

Despite great improvements in treatment 

results of childhood ALL during the past 

decades, approximately 15–20% of the 

children die from the disease or complications 

to treatment 
(
Gustafsson et al., 2003). The 

majority of relapses occur in the bulk group of 

patients (low-risk patients), and identification 

of additional risk-factors at diagnosis is 

needed to further individualize treatment to 

minimize relapses and late effects of over-

treatment. Features representing the leukemia 

cell microenvironment or interactions 

between leukemic and surrounding cells have 

generally not been investigated or proposed as 

potential stratifying factors for treatment of 

childhood ALL. However, there is emerging 

recognition of the importance of tumor stroma 

in solid tumors (Bissell et al., 2001).
 

In 

hematological malignancies, tumor cells also 
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interact with their stromal microenvironment 

through cell-surface receptors (Aziz et al., 

2000);
 

leading to increased production of 

matrix metalloproteinases (Kossakowska et. 

al., 1999; Pegahi et. al., 2005)
 

altered 

expression of extracellular matrix receptors 

(Sanz-Rodriguez et al., 2001) and increased 

angiogenesis (Perez-Atayde et al., 1997; Pule 

et al., 2002).  

The cell adhesion molecule CD44 is 

involved in a variety of important biological 

events such as embryogenesis, hematopoiesis, 

lymphocyte homing and activation, 

inflammatory reactions, and tumor 

dissemination. CD44 represents a large 

protein family, which includes the standard 

form or CD44 with a molecular mass of 85-90 

kDa, and a multiplicity of isoforms generated 

by alternative splicing of transcripts and 

subsequent variable glycosylation. These high 

molecular mass variants are rarely expressed 

on normal cells. CD44 is the principal cell 

surface receptor for extracellular matrix 

glycosaminoglycan hyaluronan (HA) 

(Murphy et al., 2005). CD44-HA-mediated 

cell adhesion is important in several 

pathophysiological processes such as 

inflammation and metastatic spread of cancer 

cells. In this context, it has been recognized 

that CD44 can function as a signaling receptor 

in a variety of cell types. Cell stimulation by 

monoclonal anti-CD44 antibody or natural 

CD44 ligands activate signaling pathways that 

culminate in cell proliferation, cytokine 

secretion, chemokine gene expression, and 

cytolytic effectors functions (Ponta et al., 

2003). CD44 is expressed by haematopoietic 

progenitors and its expression is temporally 

regulated during differentiation (Kansas et al., 

1990). Expression of CD44 is also up-

regulated following activation of a number of 

cell types. In B lymphoid progenitors, CD44 

expression increases during the process of 

differentiation (Ryan et al., 1990). Despite 

expression of CD44, mature B cells do not 

bind hyaluronic acid unless previously 

activated by antigen stimulation. Like their 

normal counterparts, the majority of cases of 

B lineage ALL express CD44 (Dworzak et al., 

1998). However, leukaemic cells from a 

significant proportion of cases of ALL over or 

under express CD44 in comparison to normal 

B cell progenitors. This has made the 

examination of CD44 in conjunction with 

other phenotypic markers useful for the 

detection of minimal residual disease in ALL 

(Bendall et al., 2003). 

Our study documented demographic data 

in Egyptian ALL pediatric patients. While 

fever was the most common clinical 

presentation in ALL patients 76.7%, CNS 

infiltration was the least (6.7% of tested ALL 

patients). Laboratory investigations in our 

patients showed that the FAB classification: 

L1 76.7%, L2 16.6%, L3 6.7%, 

immunophenotyping: 83.3 % of cases were 

precursor B-ALL, 6.7% mature B and 10% T-

ALL. Patients with TLC ≥ 50,000/Cumm 

were 33.3 %. These clinical and laboratory 

findings in our Egyptian ALL pediatric 

patients are in agreement with a previous 

study by Azza et al. (2003).  

Elevated LDH level in our patients at time 

of diagnosis suggest that pretreatment serum 

total LDH activity is an important risk 

determinant in ALL pediatric patients and 

correlate with degree of anemia, high 

leukocytic count and high peripheral blood 

absolute blast count.
 

These findings agree 

with those of Hicsonmez et al. (1985),
 
they 

found that serum total LDH were significantly 

higher in 21 children with ALL at initial 

diagnosis than the values of 12 children who 

achieved remission. 

Elevation of sCD44 at the time of 

diagnosis and rapid decline in its level after 

treatment in our study suggest that sCD44 

may be a good marker for prognosis and a 

marker for monitoring response to therapy in 

ALL patients. In this regard, a second 

elevation of sCD44 level after its decline by 

therapy may suggest ALL relapse.  
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Takeuchi et al. (1999) stated in their study 

that, the mean concentration of sCD44 before 

therapy in patients with acute leukemia was 

three times higher than that of healthy control 

subjects. After complete remission was 

achieved, sCD44 concentrations decreased 

significantly to levels comparable to those of 

control subjects, although the mean level of 

sCD44 in patients with ALL and AML were 

not statistically different (P= 0.8). They 

claimed the high concentration of sCD44 in 

acute leukemia patients that malignant cells 

might become the main source of sCD44 

production because of concomitant marked 

suppression of normal hematopoiesis. 

Tacyildiz et al. (2001) in their study found 

that serum sCD44 levels in patients with HL, 

NHL and AL were significantly higher than 

those in AML and normal children.  

Our finding that expressed CD44 in ALL 

patients at time of diagnosis is higher than 

normal is interesting. CD44 is an adhesion 

molecule expressed by B and T lymphocytes 

that mediate cell attachment to extracellular 

matrix components and specific cell surface 

ligands, and also CD44 implicated in homing 

of bone marrow-derived T-cell precursors into 

the thymus. Therefore, we suggest that 

elevated CD44 expression in our ALL 

patients may mediate lymphoblast metastatic 

migration. 

Oh et al., (2003) studied the expression of 

different functional adhesion molecules 

markers as markers of infiltration (CD18, 

CD44, vascular cell adhesion molecule, and 

tissue-destroying enzyme, matrix 

metallooprotease-2) in ALL patients and 

found that among the infiltration parameters, 

CD44 was expressed most frequently 

(76.7%). Horst et al., (1990) examined CD44 

expression on a large panel of non-Hodgkin's 

lymphomas and lymphoid leukemias. These 

tumors, the malignant counterparts of normal 

lymphoid cells "frozen" at a certain stage of 

maturation/activation, are thought to represent 

a complete spectrum of lymphoid 

development from stem cell to mature, 

activated T and B lymphocyte. They reported 

that CD44 exhibits a trimodal distribution on 

developing lymphocytes of both the T and B 

lineage: the CD44 antigen is expressed at 

relatively high levels during early stages of 

lymphoid differentiation, i.e., on 

prothymocytes and immature precursor B 

cells (null ALL) and common ALL). 

Subsequently, at the stage of the 

immature/common thymocyte, the pre-B cell 

and early B cell (pre-B-ALL and B-ALL), the 

CD44 antigen is temporarily lost from the cell 

surface to be reacquired during further T and 

B cell maturation, at the activated (germinal 

center) B cell stage. CD44 is heterogeneously 

expressed. This distribution pattern of the 

CD44 molecule closely matches the 

recirculatory versus sessile nature of 

lymphoid cells at consecutive phases of their 

development, and thus apparently reflects its 

homing receptor function. In addition, the 

relatively high expression of the CD44 

antigen in the earliest phases of T and B cell 

development suggests that the molecule may 

also be involved in the migration of bone 

marrow derived lymphoid precursors to their 

site of maturation.  

In conclusions, from this study we may 

conclude that LDH level at time of ALL 

diagnosis is an important risk determinant in 

ALL pediatric patients and correlates with the 

degree of anemia, high leukocytic count and 

high peripheral blood absolute blast count.
 

sCD44 level at the time of diagnosis and rapid 

decline in its level after treatment suggests 

that sCD44 may be a good marker for 

prognosis and a marker for monitoring 

response to therapy, a second elevation of 

sCD44 level after its decline by therapy may 

suggest ALL relapse. Elevated CD44 

expression in ALL patients may mediate 

lymphoblast metastatic migration. 
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