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Acute myeloid leukemia (AML) is a heterogeneous disease as reflected by differences in the morphology of leukemic 
blasts, by variations in the clinical picture and therapeutic outcome, and by differences in their preceding history arising 
de novo or from a preleukemic state of myelodysplasia, or after treatment for another malignant disease.CD44 is an 
adhesion glycoprotein which helps with the homing of hematopoietic precursor cells. In AML, CD44 has been 
investigated as a stem cell marker, and expression of its variant proteins has been associated with poor prognosis. The 
aim of the present study was to bring more information regarding the relevance of CD44 expression in AML prognosis. 
The study carried out on 100 adult divided into: group Ӏ included 80 newly diagnosed adults with AML and group II twenty 
apparently healthy adults (as control group). Each adult was subjected to complete history taking, clinical examination, 
laboratory investigations in the form of routine investigations; CBC, Bone marrow aspiration, Immunophenotyping, and 
cytogenic studies determined by Flow cytometer for routine panel of AML. Special investigations in the form of flow 
cytometeric analysis of CD44 expression was done for all adults. The highCD44 expression may correlate with increased 
AML relapse and shorter disease-free survival. In conclusion, diagnosis of AML will still depend on morphology, 
immunophenotyping, and, in part, on metaphase cytogenetics. However, we suggest that CD2, CD4, CD35, and CD14 
can be incorporated as additional biomarkers to improve prognostication in AML, which are likely to enhance treatment 
efficacy in patients with AML 
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INTRODUCTION 
Acute myeloid leukemia (AML) is a type of malignant 
clonal disease derived from hematopoietic stem and 
progenitor cells. It has a high degree of heterogeneity in 
terms of cytomorphology, molecular biology, cytogenetics, 
immunophenotyping, and clinical manifestations, reflecting 
the complexities of myeloid cell differentiation ( Gao et 
al.,2018). It is characterized by the accumulation of 
immature myeloid cells in the bone marrow that results in 
the dysfunction of hematopoiesis ( Eaves et al.,2010). 
Approximately, 4 in 100 000 individuals will develop AML, 
with a median age of 67 years at diagnosis, and the 
incidence of this disease increases with age ( Burnett et 
al.,2011). Epidemiological data showed that AML has the 
highest mortality rate of all the different types of leukemia. 
The French-American-British cooperative group identified 
eight different subcategories of AML, M0-M7, based on 
the specific cell population from which AML arises ( 
Bennett et al.,1976) . 
 
 To further reflect the origin and nature of AML 

cells, MICR typing was developed based on immunology 
(I), cytogenetics (C), molecular biology (M), and 
morphology (M) to make typing more accurate and to 
improve the diagnostic conformance rate. Morphologically, 
AML blasts vary in size from slightly larger than 
lymphocytes to the size of monocytes or larger. The nuclei 
are large in size, varied in shape and usually contain 
several nucleoli. AML blasts express antigens found also 
on healthy immature myeloid cells, including common 
differentiation (CD) markers CD13, CD33 and CD34  
(Saultz and Garzon,2016). Other cells markers are 
expressed depending on the morphological subtype of 
AML and stage of differentiation block such as monocytic 
differentiation markers (CD4, CD14), erythroid (CD36) and 
megakaryocytes markers (CD41a and CD61). On 
occasion, AML blasts also co-express antigens restricted 
to T or B cell lineages including Terminal deoxynucleotidyl 
transferase (TdT), Human leukocyte antigen-antigen D 
related (HLA-DR), CD7 and CD19. Rarely, the blasts can 
exhibit morphologic and immune-phenotypic features of 
both myeloid and lymphoid cells that make it difficult to 
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classify them as either myeloid or lymphoid in origin 
(Wolach and stone, 2015). 
 Non-random chromosomal abnormalities (e.g., 
deletions, translocations) are identified in approximately 
52% of all adult primary AML patients and have long been 
recognized as the genetic events that cause and promote 
this disease (Byrd et al.,2002) Certain cytogenetic 
abnormalities, including the t(8;21)(q22;q22), 
t(15;17)(q22;q12) and inv(16)(p13.1;q22) are associated 
with longer remission and survival, while alterations of 
chromosomes 5, 7, complex karyotype and 11q23 are 
associated with poor response to therapy and shorter 
overall survival (Döhner et al.,2015). 
 Chemotherapy and hematopoietic stem cell 
transplantation, two standard treatments of AML, improve 
survival to a certain extent. However, the 5-year survival 
rate remains below 50%, because of chemoresistance or 
the toxicity of the treatments (Lichtenegger et al., 2017). 
Most patients eventually succumb to relapsed and/or 
progressive disease (Döhner et al., 2010). Therefore, to 
decrease mortality and improve the management of AML, 
new early diagnostic biomarkers and therapeutic targets 
are urgently needed to improve the detection and risk 
stratification of AML.   
 In this context, CD44 is an adhesion glycoprotein 
widely expressed in hematopoietic cells, binding to 
hyaluronic acid and other extracellular matrix components, 
assisting in the homing and anchorage of HSC to their 
niche (Zoeller, 2015). In T-cell development, CD44 has 
been shown to guide precursors from the bone marrow to 
the thymus in mouse models. In addition to its role as an 
adhesion and homing molecule, CD44 can also transduce 
anti-apoptotic and proliferation signaling. In AML, CD44 
has been investigated as a stem cell marker, and 
expression of its variant proteins has been associated with 
poor prognosis (Marques et al., 2018). The objective of 
the present study was to bring more information regarding 
the relevance of CD44 expression in AML pathogenesis. 
 
MATERIALS AND METHODS 

Patients 
 This study included 80 newly diagnosed adult 
patients with AML, 44 men and 36 women, ranging in age 
from 33 to 62 years. All patients were admitted to and 
followed up at the Oncology Unit of oncology center 
Mansoura University Hospital (OCMU), Mansoura, Egypt. 
In addition, 20 hematological normal individuals, 14 men 
and six women, ranging in age from 25 to 30 years, were 
included in the study as a control group.   
 Patients’ diagnosis, management, and follow-up 
were performed according to WHO classification 
(Swerdlow, 2008) and European Society for Medical 
Oncology (ESMO) Clinical Practice Guidelines for 
diagnosis, treatment and follow-up of AML in adult 
patients (Fey and Buske, 2013). Patients’ characteristics 
were evaluated at diagnosis by history, physical 

examination, bone marrow (BM) aspiration smears, 
complete blood count using Sysmix-k1000 (Sysmex, 
Bohemia, NY, USA).  
Routine diagnostic immunophenotyping of the BM aspirate 
was performed on flow cytometer (BD FACsacanto II) 

using a panel of monoclonal antibodies, including the 

following: B-cell markers such as CD10, CD19, CD20 and 
CD22; T-cell markers, such as CD1a, CD2, CD3, CD4, 
CD5, CD8 and CD7; myeloid markers, such as CD13, and 
CD33; monocytic marker, such as CD14; common 

progenitor markers, such as CD34, HLA-DR, and CD36 

CD58 CD64,TDT; and cytoplasmic markers, such as 
MPO, CD79a and CD3. 

Laboratory investigations 

Sampling 
 From all patients and controls, a peripheral blood 
sample was obtained; was placed in an EDTA- containing 
vacutainer tube for complete blood count analysis. The 
following investigations were done: complete blood count 
was performed on an automatic cell counter, Sysmix-
k1000 (Sysmex, Bohemia, NY, USA). Bone marrow 
aspirate smears and biopsy sections were prepared and 
were stained with Wright–Giemsa and biopsy sections 
were stained with hematoxylin-eosin.Flow cytometric 
assessment of CD44 
For each sample analyzed, in addition to the test tube, 
one control tube was required for isotopic matched 
controls. Optimal staining of sample was obtained using a 
number of leukocytes between 5 and 10×103 cells/μL. If 
the leukocyte concentration was greater than 10×103 
cells/μL, it was diluted with PBS (pH: 7.2 ±0.2). 50 Μl of 
prepared sample containing at least 5×103 cells were 
added to each sample tube. Then, 5 μL PE mouse anti-
human CD44 (BD PharmingenTM, BD Biosciences) was 
added to each sample tube. Tubes were incubated for 15–
20 minutes at room temperature and protected from light. 
Overall, 1–2 mL of ammonium chloride-based erythrocyte 
lysing solution was added to every tube and incubated for 
5–10 min. Tubes were vortexed and then washed with 
PBS (pH: 7.2±0.2). Cells were suspended in 0.5 mL PBS 
and analyzed using BD FACScanto II flow cytometer. 

Cytogenetic analysis 
 Cytogenetic analysis was performed using 
standard chromosomes banding techniques and 
documented according to ISCN 2013 recommendations 
(Simons et al., 2013). Conventional cytogenetic analysis 
was performed, where patients were further classified as 
favorable, unfavorable, and intermediate prognostic 
groups according to cytogenetic analysis, where t (8;21) 
(q22; q22), inv16 (p13;q22), and t(15;17) (q22;q21) were 
considered as favorable prognosis, whereas normal 
karyotype was considered intermediate prognosis, and 
11q23 rearrangement was considered as unfavorable 
prognosis (Betz and Hess,2010).  
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Immunophenotyping 
In addition to central morphologic and cytogenetic 
investigations, immunophenotyping was performed. 
Standard analysis included the antibodies CD1a, CD5, 
CD7, CD8, cytoCD3, CD20, CD22, CD79a, CD34, HLA-
DR, TdT, CD36, CD19, CD10, CD2, CD3, CD4, CD58, 
CD13, CD33, CD36, CD14, CD15, CD64, and MPO. 
Immunophenotyping was particularly used for the 
diagnosis of AML M0 or AML M7. Alkaline phosphatase-
anti alkaline phosphatase technique was carried out on 
smears in parallel to cytomorphology when no 
immunophenotype was available. 

Statistical analysis 
Statistical analysis was performed using SPSS V17 
(Corporate headquarters1, New Orchard Road Armonk, 
New York, United States). Quantitative data were 
represented as mean and SE for parametric data and as 
median and range in nonparametric data. Qualitative data 
were represented as number and percentage. Correlation 
coefficients (r) were calculated using Spearman’s 
correlation analysis. An effect was considered statistically 
significant at P-value less than 0.05. 
 
RESULTS 

Baseline characteristics 
Table 1 shows the data of the AML patients. The 

studied patients included 44 (44%) males and 36 (36%) 

females. Their age ranged from 33 to 62 years, with a 
mean value of 46.5± 2.06 years. 

 
Table 1: Age and gender distribution in different 
studied groups 

 

Patient characteristics AML (n=80) 

Age years 

mean ± SE 
Median (Range) 

46.5± 2.06 
49 (33 - 62) 

Male n (%) 
Female n (%) 

44 (44%) 

36 (36%) 

 
Variables were expressed as mean ± standard error of 
mean (SEM) and gender was expressed as frequency 
(percentage).  

 They were classified according to FAB grouping, but 
none of the patients were diagnosed as M0 or M6. A 
comparison between AML patients indicated a significant 
decrease in hemoglobin concentration, platelet counts. 
Expression of CD44 was significantly higher in AML 
patients compared to the control group. Also, white blood 
cells and Blasts, were significantly increased in AML 
patients (P=0.0001, Table 2). 

 
 

Table 2 : 

Patient characteristics AML (n=80) Control (n=20) P- value* 

Age years 

mean ± SE 
Median (Range) 

46.5± 2.06 
49 (33 - 62) 

28.4 ± 0.8 
28(25-30) 

0.0001 

Male n (%) 
Female n (%) 

44 (44%) 14 (70%) 0.04 

36 (36%) 6 (30%) 

HGB (g/dL) 

mean ± SE 
Median (Range) 

7.88 ± 0.28 
8.12 (6.6 - 9) 

8.55 ± 0.27 
8.6 (7 – 9.9) 

0.0001 

WBC (×109/L) 

mean ± SE 
Median (Range) 

43.28± 6.5 
22.2 (4.1 - 63.4) 

36.3 ± 5.4 
10.7 (6.55 -10.7) 

0.03 

PLT (×109/L) 

mean ± SE 
Median (Range) 

70.74 ± 22.3 
29.44 (16.7-46.3) 

113.9 ± 19.9 
39.5 (19.2 -139.7) 

0.0001 

Blasts (%) 

mean ± SE 
Median (Range) 

64.88± 2.8 
70 (50.5 - 90) 

55.87 ± 2.9 
63.5 (26.2 - 80) 

0.0001 

CD44 Expression 

mean ± SE 
Median (Range) 

50.06±3.4 
47.3 (22.5-81.2) 

37.8±2.5 
35.3 (19.1-60.7) 

0.004 

 

FAB Subtype  
The commonest FAB subtype in adults in our series 

was AML-M2 at 41.3% followed by the AML-M5 monocytic 
leukemias (18.8%). AML-M4 myelomonocytic leukemias 
accounted for 16.3% of all adult AML. AML-M3 and M1 



El-Masry et al.                   Expression of CD44 and Clinicopathological Characteristics in Acute Myeloid Leukemia Patients 

 

Bioscience Research, 2022 volume 19(1): 784-792                                                             787 

 

accounted for 13.8 and 7.5%; respectively of all adult 
AML. AML-M7 was less common subtype at 2.5%. There 
was no case of AML-M6 in our series Fig.1. 

 
Figure 1: FAB classification of AML studied cases 

CD44 Expression 
CD44 was also analyzed in AML samples, and a 

significant increasing in CD44 compared to control group 
(p=0.004) was observed, with a Lower expression in 

cases of granulocytic differentiation M3 and 
megakaryoblastic AML [M7]. A higher CD 44 expression 
was in granulocytic differentiation [M2]. The other 
subtypes, myelomonocytic AML [M4-M5] and AML 

subgroups [AML with minimal differentiation [M1], has no 
significant change compared to M7, M2 and M3 (p=0.2, 
Fig 3, Table 3). CD44 expression was higher in dead , Fig 
2.  

Table 3:  

CD44 expression 

 N % Mean ± SE p 

M1 6 7.5 59.7±15.01 

0.2 

M2 33 41.3 39.8±4.7 

M3 11 13.8 62.2±9.2 

M4 13 16.3 57.5 ± 8.7 

M5 15 18.8 51.6 ± 7.8 

M7 2 2.5 62.1 ±19.2 

Blasts low 17 21.3 46.6±7.3 0.2 

Blasts high 63 78.8 50.9±3.8 0.02 

 
 

 
Figure 2: Bar graphs of CD44 expression in all AML 

subtypes patients 

 
 
Figure 3:Histographs of CD44 expression in all AML 
subtypes patients 

Laboratory parameters 
 The WBC count was highest in case of AML-M1 

with a mean of 78.3 x109/L followed by the AML-M4, M5 
and M2 subtypes (64.5, 48.7-36.2 x109/L). The lowest 
WBC counts were observed in the AML-M3 and M7 
categories at 18.7-10.9 x109/L. The percentage of blasts 
in the peripheral blood was highest in the M1 FAB subtype 
that is 95%. The bone marrow blast percentage was least 
in the AML-M3 subtype (65%). The hemoglobin levels 
ranged from 7.5 g/dl to 8.6 g/dl. Platelet counts varied 
between 23.2 x109/L to 97.9 x 109/L [Table 4]. A higher 
CD44 expression in 78.8 % of patients with higher blasts 
account was observed [Table 3]. 

Cytogenetic analysis 
Conventional cytogenetic analysis was performed, where 
patients were divided into the following: 3 (5.1 %) patients 
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Table 4 : 

Subtype M1(6) M2(33) M3(11) M4(13) M5(15) M7(2) P- value* 

Age 47.6±12.4 42.09±3 52.9±5.6 45.2±4 49.6±4.8 65 ± 3 0.4 

HBG 7.9±0.5 7.5±0.3 8.6±0.26 8.4±1.3 8.2±0.3 6.99 ± 0.8 0.6 

WBC 78.4±33.5 36.2±11.2 18.7±7.5 64.5±16.8 48.7±11.8 10.9 ± 7.4 0.1 

PLT 23.2±3.8 97.1±49.1 37.5±14 28.6±4.5 97.9±50 20.3 ± 0.1 0.2 

Blasts 77.8±11.6 61.5±4.06 57.8±7.5 66 ± 8.3 68.6 ± 7 84 ± 6 0.1 

 
had positive t (8;21) (q22; q22), where 56 patients 

(94.9 %) expressed a negative t (8;21). In addition, 12 (15 
%) of patients considered as favorable prognosis 
expressed positive inv16 (p13;q22) but 47 patients (58.8 
%) expressed a negative. Also, t(15;17) (q22;q21) positive 
for 6 (75 %) patients and negative for 2 (25 %) of patients. 
On the other hand, 11q23 rearrangement, was considered 
as unfavorable prognosis, was positive for 3 (42.9 %) 
patients and negative for 4 (57.1 %) of patients. CD44 
expression was high in favorable cytogenetic analysis 
than unfavorable ones; data are shown in Table 5. 

Comparative analysis 
There was a statistically an insignificant negative 

association between CD44 expression and each of PLT 
percentage and cytogenetic analysis. In addition, an 
insignificant positive correlation between CD44 expression 
(P=0.15) and WBC count. Moreover, comparing to CD44, 
an insignificant positive correlation to BM blast cells 
percentage and HGB (P=0.3) was exhibited. Comparing to 
WBC, a significant positive correlation to blasts was 
observed (P=0.01, Table 6). 

Diagnostic performance of candidate markers with 
CD44 

AUCs were used for this evaluation for only the 
significant markers. The AUCs were (0.64, cut-off: > 48.2 
% cells), (0.74, cut-off: > 54.9 % cells), (0.68, cut-off: > 
46.3 % cells), and (0.66, cut-off: > 52.1 % cells) for CD4, 
CD2, CD14, and t(8-12), respectively (Table 7, Fig. 4). On 
the basis of these AUCs, CD2 was the most efficient 
marker among others, followed by CD14; therefore, it was 
chosen as the basic index to create a model to 
differentiate patients with significant AML. The sensitivity 
and specificity of the optimal models in diagnosis AML 
were 100%, 87.5% and 57.63%, 57.1%, respectively.  

 

 
Figure4 :ROC curves of CD2, CD4, CD14 and t(8-12) 
and CD44 expression in AML patients. 

Cox regression analysis of factors associated with 
mortality in patients with AML: 

Patient with blast cells expression for CD44 > 47% 
increased risk of mortality among AML patients by 1.4 
folds. Female patients and those >49 years old had 1.45 
and 1.19 folds at risk of mortality. Hemoglobin <8 g/dL and 
PLT <200, blast cells>70 increased risk of mortality by 
1.008, 2.097 and 1.603 folds respectively shown at ( table 
8). 

 
 
 

 
Table 5 : 

 Positive No. % CD44 Negative No. % CD44 

Favorable cytogenetics 

t (8;21) 3 5.1 7.7±69.8  56 94.9 4.08±52.3  
inv (16) 12 15 9.8±57.7  47 58.8 4.3±52.08  
Unfavorable cytogenetics 

11q23 3 42.9 13.6±47.7  4 57.1  10.4±5.37  
t(15;17) 6 75 12.6±42.01  2 25 0.6±9.8  
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Table 6 : 

Correlations 

 Blast CD44 HGB WBC PLT Fab cytoinv16 cytot8,21 t15,17 cyto11q23 

Blast 
R  0.12 -0.14 0.3* -0.15 0.08 -0.09 -0.05 0.2 0.6 

P  0.3 0.21 0.01 0.2 0.4 0.5 0.7 0.6 0.2 

CD44 
R   0.1 0.16 -0.02 0.13 -0.07 -0.13 -0.5- -0.26 

P   0.3 0.15 0.8 0.23 0.6 0.3 0.2 0.6 

HGB 
R    -0.1 0.09 0.05 0.17 0.07 -0.16 0.6 

P    0.2 0.4 0.6 0.2 0.5 0.7 0.1 

WBC 
R     -0.07 -0.001 -0.18 0.11 0.7 0.002 

P     0.5 0.9 0.16 0.4 0.06 0.9 

PLT 
R      -0.02 -0.05 0.002 -0.4 0.4 

P      0.8 0.7 0.9 0.3 0.3 

Fab 
R       0.05 0.02 0.07 -0.3 

P       0.7 0.8 0.8 0.5 

 
Table 7: Diagnostic values of CD44 with other marker for the AML 

 CD44 

AUC Cut-off value Sensitivity Specificity Accuracy +PV -PV 

CD4 0.64* >48.2 67.7 68.4 0.36 63.6 72.2 

CD2 0.74* >54.9 100 57.63 0.57 10.7 100 

CD7 0.554 ≤65 92.31 42.11 0.34 26.7 96 

CD 8 0.56 >80.6 50 76.56 0.26 21.1 92.5 

CD 13 0.589 ≤65 67.16 60 0.27 91.8 21.4 

CD 14 0.68* >46.3 87.50 57.14 0.44 20.6 97.3 

CD 19 0.5 >39.8 100 38.46 0.38 7.0 100 

CD 20 0.58 >39.8 100 40.00 0.4 4.9 100 

CD22 0.56 >39.8 100 34.88 0.35 12.5 100 

CD33 0.7 ≤44.7 49.30 100 0.5 100 7.7 

CD 34 0.53 >11.9 91.84 23.81 0.156 73.8 55.6 

CD 36 0.54 >42.6 75 45.83 0.2 40.9 78.6 

CD 64 0.58 >19.1 86 33.33 0.23 70.5 56.2 

CD 79a 0.56 >39.8 100 36.07 0.36 7.1 100 

CD 117 0.51 ≤65 69.64 43.75 0.13 81.2 29.2 

MPO 0.54 ≤54.9 62.26 54.55 0.16 86.8 23.1 

HLDAR 0.54 >42.6 63.16 58.33 0.21 82.8 33.3 

Inv 16 0.55 >44.7 75 46.81 0.22 26.5 88 

t 8-12 0.66* >52.1 100 58.93 0.59 11.5 100 

 
Table 8: Cox regression analysis of factors associated with mortality in patients with AML: 

 B 
Adjusted 
hazard 
ratio 

95.0% CI 

Lower Upper 

CD_44 (>47) 0.346 1.413 0.860 2.321 

Age≥49 years 0.370 1.447 0.845 2.480 

Hemoglobin 
<8 g/dL 

0.008 1.008 0.611 1.662 

Blast cell >70 0.472 1.603 0.932 2.756 

Platelet <200 0.740 2.097 0.278 15.788 

Female gender 0.171 1.187 0.725 1.943 

 
CI Confidence interval 
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FIGURE 5:Cox regression analysis of factors 
associated with mortality in patients with AML . 
 
DISCUSSION 

Our present study have found that the incidence of 
AML increases with age, and most cases experience 
serious illness and have poor prognoses. The 5-year 
survival rate is approximately 20%-25%, and AML can 
often be life-threatening if not treated in time. With the 
continuous development of molecular biology, molecular 
immunology, epigenetics, and other disciplines, more in-
depth the understanding of the pathogenesis of AML and 
its related treatment has become increasingly possible. 
Epigenetics has led to the discovery that in addition to 
cytogenetic changes ( Gao et al.,2018) . AML is an 
aggressive malignancy characterized by the bone marrow 
infiltration of immature leukemia cells (Arber et al.,2016), 
and the acquisition of chromosomal abnormalities, 
somatic mutations, and epigenetic changes that result in a 
considerable degree of biological and clinical 
heterogeneity.  

Our results have found a higher incidence of AML in 
males than females, which may due to exposure to high 
dose radiation, occupational exposure to benzene and 
prior chemotherapy, inherited genetic disorders. This 
finding is in accordance with previous study reported by 
Ghosh, (Ghosh et al., 2003). Both the nature of AML and 
the health of the patient change with age. It is clear that 
older patients are more likely to have more comorbidity 
and have a poorer performance status than younger 
patients. AML is more represened in older patients . This 
result was in agreement with those of (Appelbaum et al., 
2006 ). 

In the present study, we found the positive CD44 
expression in all AML cases accompanied by increasing of 
mean total leukocyte count (mean of 43.28x109/L), 
hemoglobin was decreased (mean of 7.8 g/dL) and 
platelet count was decreased (mean 70.7 x109/L). The 
decreased hemoglobin value and platelet count were 

statistically significant (p-value =0.0001). The WBC count 
was highest in case of AML-M1 with a mean of 78.3 
x109/L followed by the AML-M4, M5 and M2 subtypes 
(64.5, 48.7,36.2 x109/L). The prognostic significance of a 
high WBC may exist when in patients with a high degree 
of maturation and low peripheral blood counts. Also, A 
higher CD44 expression in 78.8 % of patients with higher 
blasts account was observed. the percentage of blasts in 
the peripheral blood was ranged from 65-95% in the FAB 
subtypes that consider as a diagnosis of AML which 
requires either identifying ≥20% myeloid blasts in the BM 
(or PB) or detecting certain specific cytogenetic 
abnormalities. In a previous study AML patients most 
commonly present with abnormal hematologic laboratory 
results, including leukocytosis, anemia, and 
thrombocytopenia which used for initial diagnosis and 
performed during follow up of AML (Narayanan and 
Weinberg, 2020). 
 In the current study, CD44 was analyzed in AML 
samples, and a significant increasing in CD44 compared 
to control group (p=0.004) was observed, with a lower 

expression in cases of granulocytic differentiation M3 and 
megakaryoblastic AML [M7]. Ahigher CD 44 expression 

was in granulocytic differentiation [M2]. The other 
subtypes, myelomonocytic AML [M4-M5] and AML 

subgroups [AML with minimal differentiation [M1], has no 
significant change compared to M7, M2 and M3 (p=0.2 ). 
CD44 is a particularly attractive target in AML because its 
expression on leukemic blasts has been confirmed in 
100% of patients with various types of AML.  

Moreover, our results proved that CD44 expression 
was higher in dead cases. The high CD44 expression 
correlate with increased tumor recurrence and shorter 
disease-free survival .The deleterious impact of high 
CD44 expression in AML cases could be attributed that 
CD44 is a leukemic stem cell marker. This finding was in 
agreement with those of Bendall et al. (Bendall et al., 
2000). Furthermore, CD44 activation is capable of 
enhancing AML blast cell survival and resistance to 
apoptosis (Sansonetti et al., 2012). This finding is in 
harmony with previous study reported by Khan (Khan, 
2018).  

 Our study showed that the commonest AML subtype 
was AML-M2 at 41.3%. The proportion of AML-M4 in our 
study was 16.3%. The incidence of AML-M5 was 18.8% 
and AML-M6 was 0%, less than 3-5% quoted in the 
literature. In the pediatric age group, the AML-M2 was the 
most frequent subtype followed by the monocytic and 
myelomonocytic  leukemias, AML-M3, M1 and M7. It is 
documented that the different AML subtypes have 
different prognostic value. Roberts et al have reported a 
frequency of 40% in case of AML-M4 (Roberts et al., 
1992). FAB subtypes M0, M5, M6 and M7 are associated 
with worst prognosis, while M2 and M4 have good 
prognosis. AML-M3 has the best prognosis of all subtypes 
of AML (Sultan et al., 2016). The WHO classification of 
AML into subtypes is based on cytogenetic abnormalities, 
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gene mutations, dysplasia in non‐blast cells, and history of 
therapy ( Cazzola ,2016 ).  

In this study, CD44 expression was high in favorable 
cytogenetic analysis than unfavorable ones. 5.1 % 
patients had positive t (8;21) (q22; q22), and 15 % 
patients had positive inv(16)(p13.1q22) where it may be 
associated with KIT mutations. These karyotype 
abnormalities lead to rearrangements of the RUNX1, 
CBFB, or RARA genes, respectively, and the formation of 
fusion genes encoding chimeric proteins that impair 
myeloid differentiation and proliferation (Alrajeh et 
al.,2017). Certain cytogenetic abnormalities, including the 
t(8;21)(q22;q22), t(15;17)(q22;q12) and inv(16)(p13.1;q22) 
are associated with longer remission and survival, while 
11q23 are associated with poor response to therapy and 
shorter overall survival (Saultz and 
Garzon,2016).Opposite to Conventional cytogenetic 
analysis was performed, where they are important for 
defining the subtype of AML, predicting prognosis, and 
treatment response. AML is typically associated with 
mutations in genes which control multiple functions, 
including promoting cell proliferation and survival (FLT3 
and KIT), impairing differentiation and apoptosis of 
hematopoietic cells (CEBPA, RUNX1, and NPM1), and 
modulating epigenetic mechanisms (DNMT3A, TET2, 
IDH1, and IDH2). Most AML cases have more than a 
single mutation (Papaemmanuil et al., 2016).  

In our study, using CD 44( > 47% vs ≤ 47%), Age ( ≥ 
49% vs <49), hemoglobin (< 8 vs ≥ 8) , Blast cells count 
(>70% vs ≤ 70%), Platelet count (< 200 vs ≥ 200), Gender 
(male vs female) in cox regression analysis in order to 
predict AML patients mortality, The analysis revealed that 
CD44 expression has HR 1.413 (CI: 0.86 ─ 2.31 ).  Our 
result is in harmony with previous study reported by 
Multivariable Cox regression analysis was used to 
determine the effect of chemotherapy alone,  similar 
finding  was reported by Webster who stated that OR 1.09 
(CI:1─1.18) (Webster and Pratz,2018).  

 In our study, we assessed expression data of each 
marker as a continuous variable with CD44 expression. 
The markers (CD2, CD4, CD35, CD14, and t(8-12)) are 
significantly in classifying AML, with excellent accuracy 
along with higher specificity and sensitivity.  

In conclusion, diagnosis of AML will still depend on 
morphology, immunophenotyping, and, in part, on 
metaphase cytogenetics. However, we suggest that CD2, 
CD4, CD35, and CD14 can be incorporated as additional 
biomarkers to improve prognostication in AML, which are 
likely to enhance treatment efficacy in patients with AML.  

CONCLUSION 
The results concluded that 
1-A higher incidence of AML in males than females And 

increases with age. 
2-The positive CD44 expression in all AML cases 
accompanied by increasing of mean total leukocyte count, 
blast cells count and decreasing of hemoglobin and 

platelets count. 
3-CD44 was analyzed in AML samples, and a significant 
increasing in CD44 compared to control group was 

observed. 
4-CD44 is a particularly attractive target in AML because 
its expression on leukemic blasts has been confirmed in 

100% of patients with various types of AML. 
5-CD44 expression was higher in dead cases. The high 
CD44 expression correlate with increased tumor 

recurrence and shorter disease-free survival  .  

6-The deleterious impact of high CD44 expression in AML 
cases could be attributed that CD44 is a leukemic stem 
cell marker. 
7-CD44 expression was high in favorable cytogenetic 
analysis than unfavorable ones.    
8-we assessed expression data of each marker as a 
continuous variable with CD44 expression. The markers 
(CD2, CD4, CD35, CD14, and t(8-12)) are significantly in 
classifying AML, with excellent accuracy along with higher 
specificity and sensitivity. 
9- Cox regression analysis of factors associated with 
mortality in patients with AML  CD 44> 47% increased risk 
of mortality among AML patients by 1.4 folds. Female 
patients and those >49 years old had 1.45 and 1.19 folds 
at risk of mortality. Hemoglobin <8 g/dL and    PLT <200, 
blast cells>70 increased risk of mortality by 1.008, 2.097 
and 1.603 folds respectively. 
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