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Abstract

Acute leukemia (AL) is a cancer of the leukocytes. Classification of AL used blast morphology and
cytochemical stains to categorize the diseases broadly into (ALL) and (AML). ALL is the most common
type of leukemia in young children. This disease also affects adults, especially over the age of 65 years.
The AML is the most common subtype of leukemia in adults and accounts for 15-20% of childhood
leukemia. This study aimed to evaluate the changes in inflammatory markers and immune components
during treatment of different acute leukemia subtypes in Libya. Furthermore, the effects on the hemo-
stasis were also observed. The study was carried out on 105 acute leukemia Libyan patients their ages
ranged from (2-88) years who were referred to the hematology clinic of different hospitals in Libya
for the diagnosis and treatment. The mean age of AML patients was 31 years .49% of patients were
males and 51% were females. 40% of patients were in M3 subtype. A+ was the most detected blood
group (34%). There was a significant impact of blood group on basophils count (p=0.000), early di-
agnosis date on the monocytes count (p=0.03), and age on the MCHC (p=0.005). Also, there was a
significant relationship between disease stages and PDW, ESR, and 1G% (p=0.03, 0.012, and 0.035
respectively). CD33, CD14, and CD13 were the most detected receptors. In All group, the mean age
was 15 years.59% were males and 41% were females. O+ was the most detected blood group
(38%).53% of patients were B-All and 47% were T-All. There was a significant impact of date of
diagnosis on the lymphocytes count (p=0.007), Blood group on the MCV (p=0.038). CD3, CD2, CD5
were the most detected receptors. Acute leukemia had a significant impact on the clinical outcome in
compared to the healthy controls. Several clinical parameters such as patient's age, gender, date of
diagnosis, and blood group had an impact on the disease process and prevalence and could be con-
sidered as risk factors. Additionally, these factors could be correlated with the laboratory parameters.

Keywords: Acute Myeloid Leukemia, Acute Lymphocytic Leukemia, Inflammatory Makers, Laboratory
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Introduction

Leukemia is a hematological malignancy arises from irregular division or the life span of a
blood cell or its precursor. The progenitor cell starts to proliferate uncontrollably and forms
a large cell population derived from a single cell in the absence of differentiation. A block in
differentiation results in an accumulation of immature cells that fail to fully mature and sub-
sequently die. Proliferating immature cells that are stopped in their differentiation and escape
immune surveillance eventually dominate the bone marrow and invade other tissues and or-
gans leading to death [1]. A typical feature of leukemia is that the cells accumulate in the
bone marrow and blood. Leukemia is divided into acute and chronic types, which are further
classified into lymphoid and myeloid types depending on the cell lineage represented by the
leukemic clone [2]. In acute leukemia (acute lymphoblastic leukemia and acute myeloid leu-
kemia), the malignant cells are typically immature blast cells that are unable to differentiate,
while in the chronic lymphocytic leukemia the malignant cells are morphologically mature
and in chronic myeloid leukemia, though derived from precursor cells, the differentiation of
leukemic cells is almost normal in the first stage of the disease [3].

While the processes of proliferation and differentiation are central to the development of leu-
kemia, apoptosis is also involved in the control of leukemia. Homeostasis is maintained by
balancing cell proliferation with cell death and an imbalance in either may result in cancer
[4]. Acute leukemia is a cancer of the white blood cells. There are two types of acute leuke-
mia, acute Lymphoblastic Leukemia (ALL) and acute myeloid leukemia (AML). In 1971, the
diagnosis of leukemia cells was based on their morphology [5]. AML is a clonal disease,
which is characterized by an increase in the number of myeloid cells in the bone marrow and
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an arrest in their maturation. This frequently results in a severe suppression of normal hema-
topoiesis (granulocytopenia, anemia and/or thrombocytopenia) [6]. ALL is the most common
type of leukemia in young children. This disease also affects adults, especially over the age
of 65 years [7]. AML develops in both adults and children. AML is the most common subtype
of leukemia in adults and accounts for 15-20% of childhood leukemia [8]. AML is character-
ized by continued proliferation and suppressed differentiation of haemopoietic progenitors in
the bone marrow with disease cells characterized by enhanced survival and self-renewal.
Thus, accumulating numbers of immature haemopoietic progenitors replace the normal red
blood cells, white blood cells and platelets [9]. The AML is divided into ten major French-
American-British (FAB) subtypes (M0-M8) and the World Health Organization (WHO) sys-
tems that are include 15 subtypes [10]. Acute leukemia (AL) classifications used blast mor-
phology and cytochemical stains to categorize the diseases broadly into ALL and AML [11].
The current WHO classification of tumors of hematopoietic and lymphoid tissues segregates
ALs based on lineage as demonstrated by antigen expression into lymphoid or myeloid ma-
lignancies [12]. Within each lineage, distinct subtypes are defined based on clinical and mor-
phologic features in conjunction with immunophenotyping by immunohistochemistry) and/or
flow cytometry and an emphasis toward classification by molecular genetics [13]. Diagnosis
of AML usually starts from a clinical suspicion. Clinical features leading to suspicion of acute
leukemia include pallor, hepatomegaly, splenomegaly, lymphadenopathy, fever, petechiae,
ecchymosis, and other hemorrhagic manifestations, bone pain, gum hypertrophy and skin
infiltration.[14] Laboratory, Leukemia can be diagnosed initially by blood tests and then by
bone marrow examination. The typical blood picture shows anemia and thrombocytopenia,
with a moderate or marked increase in leukocyte, the majority of which are blast cells [15].
Marrow aspirate is usually hyper cellular and heavily infiltrated by leukemic blast cells,
which largely replace the normal marrow. For the diagnosis of AML, the WHO classification
requires that 20% or more bone marrow or peripheral blood cells are myeloblasts, and/ or
monoblasts/ promonocytes and/ or megakaryoblasts [16]. This was adjusted from 30%, which
was the blast count required according to the FAB classification. In addition to Flow Cytom-
etry that based on the ability to rapidly sort neoplastic populations and simultaneously per-
form multiple antigen analyses [17], and immunohistochemistry where the a variety of clin-
ical and biologic parameters, including immunophenotype, has been examined for potential
value in predicting treatment response and survival. Some reports have suggested a relation-
ship between some antigens e.g. (CD7, CD9, CD11b, CD13, CD14, CD15, CD33, and CD34)
and AML prognosis [18]. The etiology of leukemia is unknown; however, different environ-
mental factors were considered as risk factors for leukemia which include: ionizing radiation,
organic solvents, smoking, number of perinatal factors (Hyperemesis, Down's syndrome, and
some types of medications [19-22]. There are different protocols for acute leukemia treatment
such as: chemotherapy [15], radiotherapy [23], immunotherapies [24], and hematopoietic
Stem Cell Transplantation. [25] This study aimed to evaluate the changes in inflammatory
markers and immune components during treatment of different acute leukemia subtypes in
Libya. Furthermore, the effects on the hemostasis were also observed.

Methods

Blood sample

The study was carried out on 105 acute leukemia Libyan patients their ages ranged from (2-
88) years who were referred to the hematology clinic of different hospitals in Libya such as:
Medical Tripoli center, National Cancer Institute, Sabratha, and National Cancer Institute,
Misrata, for the diagnosis and treatment. The diagnosis for patients was made by the consult-
ant medical staff at the clinic, based on international criteria FAB M0-M8 subtypes for the
AML and the lymphocytes stages for the ALL. The selected patients were classified into two
groups: the first group included 73 AML patients; the second group included 32ALL patients.
The diagnosis based on bone marrow examination. The induction phase in AML was accom-
plished by Cytosine Arabinoside, 100 mg/m2continuous IV infusion (day 1-7) plus Dauno-
rubicin, 60 mg/m2 IV for the first 5 days. Patients were diagnosed as having acute mye-
logenous leukemia, acute lymphoblastic leukemia, and sixty blood samples from healthy
blood volunteers matched patients for age and gender used as control group. After informed
consent, the blood samples were collected from the all patients and healthy controls according
to the blood aspirated technique. The collected blood samples were immediately tested. The
healthy control samples were investigated in Al-Farouk laboratory, Tripoli.
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General Laboratory investigations

Patient’s peripheral venous blood was collected into 10- ml heparin/EDTA vacationer tubes.
Samples were tested according to the standard procedures. Whole blood was analyzed auto-
matically for complete blood count, inflammatory markers such as: C-reactive protein (CRP)
and Erythrocyte sedimentation rate (ESR) using different instruments.

Immunohistochemical Evaluation of Tumor Tissues by Envision Method

Preparation of Tissue Sections

Paraffin embedded sections of patient’s bone marrow were cut into 5 pm thicknesses using
a microtome. The sections were applied on Fisher brand positively charged slides and left
overnight to dry at room temperature.

Assay Procedure

The immunohistochemical staining techniques is used for visualization of tissues antigens by
sequential reaction, was used to detect the expression of CD13, CD33, CD14 (for AML), and
CD3, CD2, CD5, CD10 (for ALL). The primary antibody (e.g. anti- CD13, CD33 ,CD14)
reacts with its corresponding antigen (CD13, CD33 ,and CD14 ) in the tissue, and then a
secondary antibody system (a polymer backbone to which multiple antibodies and enzyme
molecules are conjugated), binds to the primary antibody ;When the conjugate is added, the
polymer secondary antibody system will form a complex with the peroxidaseconjugated
streptavidin, and by adding the substrate, which contains diaminobenzidine (DAB) in a chro-
mogenic solution, a brown colored precipitate will form at the antigen site. After staining, the
slide was examined by a light microscope at 40x, and after comparing the tested section with
negative and positive control slides, the following score was adopted according to a labora-
tory protocol: Score 1 (+): The positive cells (stained) represented 10% of total cells, Score
2 (++): The positive cells (stained) represented more than 10% to 30% of total cells ,Score 3
(+++): The positive cells (stained) represented more than 30% to 50% of total cells, Score 4
(++++): The positive cells (stained) represented more than 50% of total cells and Score 0
(Negative): No stained cells.

Statistical analysis

Statistics (means, minimal, and maximal values) were used to describe patient baseline char-
acteristics. Results were presented as mean values and / or% of cells or parameters and p-
values. Data were analyzed using the Licensed IBM SPSS 23.0 for Windows statistical anal-
ysis packages. Chi — Square test was used to ascertain the significance relationship between
two independent nominal variables. Student's t-test and ANOVA test were used to ascertain
the significance of differences between mean values of two continuous variables. The differ-
ences in the indicators were considered statistically significant at p< 0.05.

Results

Characteristics of AML Patients

The age of the 73 AML patients who were included in this study ranged between (2-88) years
old. The mean of patients group age was (31) years. Their disease period ranges from several
months to ten years. 36 patients were male (49.3%) and 37 female patients (50.7%), the pro-
portion of females is higher than males (1: 0.9). Results showed that 25cases out of 73 AML
patients were A* with percentage of (34%) followed by O* (22%) whereas the lowest one was
in A"

Characteristics of ALL Patients

The age of the 32 ALL patients ranged between (2-70) years. The mean of patients group age
was (15) years. The disease period range from several months to five years. 19 patients were
male(49.4%) and 13 female patients(40.6%) , the proportion of males is higher than females
(1.5:1). 12 cases out of 32 ALL patients were O* with percentage of (38%) followed by A*
(28%) whereas the lowest one was in A"
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Table 1. Incidence of AML& ALL according to age

Variable AML (%) ALL (%)
Age(years)
<10 11 15.6
10-20 6.8 34.4
20-30 9.6 219
30-40 19,2 9.4
40-50 16,4 6.3
50-60 8,2 3.1
60-70 11 9.4
70-80 13,7
<80 4.2

Blood Groups

B AB+
Ho+
mA+
HAB +
m B+
W o-

uA-

Figure 1. Showing the AML incidence according to blood groups
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Figure 2. Showing the ALL incidence according to blood groups

9% 3% )%
13%

The Subtypes Distribution of AML Patients
Results showed that 29 cases out of 73 AML patients were Acute Promyelocytic Leukemia
(APL) subtype (M3) subtype with percentage of (39.70%) followed by (AML-M2) (13%)

whereas the lowest one was in M6.
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AML subtypes

39.70%

12.30% 13%  12.30%
£ 9.60%
270%' 140%' D D D U
M7 M6 M5 M4 M3 M2 M1 MO

Figure 3. The Distribution of AML subtypes

MO: Minimally differentiated acute myeloblastic leukemia; M1: Acute myeloblastic leukemia without maturation;
M2: Acute myeloblastic leukemia with granulocytic maturation; M3: Acute promyelocytic leukemia (APL); M4:
Acute myelomonocytic leukemia; Myelomonocytic leukemia together with bone marrow eosinophilia; M5: Acute
monocytic leukemia; M6: Acute erythroid leukemia; M7: Acute megakaryoblastic leukemia

Subtypes Distribution of ALL Patients
17 patients were B cell acute lymphocytic Leukemia (53%) and 15 patients were T cell acute
lymphocytic Leukemia (47%).

Impact of AML related parameters on White blood cells as whole population
No significant relationship between WBC count and multiple factors such as: age, gender,
blood group, AML subtypes and date of diagnosis were detected.

Table 2. AML related elements and WBC count

Factors during AML P-value
Age 0.857
Gender 0.564
Blood group 0.339
Subtypes 0.520
Date of diagnosis 0.519

We also correlated between every cell type with the above mentioned factors, and found no
significant effect on neutrophils, eosinophils, and lymphocytes. There was a significant cor-
relation between basophils and blood groups (p=0.000), monocytes and date of diagnosis
(p=0.03).

Impact of AML related parameters on red blood cells count and related indexes
Additionally, we correlated the incidence of AML with erythrocytes and their related hema-
tological indices and only a significant impact of patient's age on the percentage of mean cell
hemoglobin concentration (MCHC) was determined.

Table 3. Effect of factors during AML on RBC count & related indexes

P-Value
Factors during AML RBC MCV MCH MCHC HB HCT RDW-SD RDW-CV
Age 0.628 0.128 0.620 0.005 0.863 0.710 0.515 0.601
Gender 0.443 0.134 0.898 0.349 0.398 0.564 0.653 0.543
Blood group 0.392 0.139 0.149 0.096 0.789 0.903 0.233 0.428
Subtypes 0.806 0.714 0.501 0.143 0.619 0.772 0.484 0.819
Date of diagnosis 0.057 0.078 0.441 0.053 0.539 0.686 0.501 0.923

RBC: Red blood cells; MCV: Mean cell volume; MCH: Mean cell hemoglobin; MCHC: mean cell hemoglobin concentration

HB: Hemoglobin; HCT: Hematocrit; RDW-SD: Red cell distribution width-standard deviation; RDW-CV: Red cell distribution
width-coefficient of variation.

Effect of AML on Platelets count and Platelets distribution width (PDW)
Significant relationships between the platelet’s distribution width and the disease subtypes (P=0.03),
and the date of disease diagnosis (P=0.00) were detected.
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Table 4. Effect of factors during AML on platelets count &PDW

. P-Value
Factors during AML Platelets PDW
Age 0.540 0.417
Gender 0.443 0.417
Blood group 0.838 0.542
Subtypes 0.748 0.030
Date of diagnosis 0.389 0.000

Impact of AML related elements on the inflammatory markers:
Upon investigation of the influence of several factors such as patient's age, gender, blood
groups, disease subtyping, and date of diagnosis on the concentration of one of the acute
phase proteins: C-reactive protein (CRP) and erythrocyte segmentation rate (ESR), we found
a significant relationship between date of diagnosis and ESR (P=0.012). There was no effect

on CRP concentration.

Table 5. Correlation between AML related factors and inflammatory markers

P-Value
Factors during AML

CRP ESR
Age 0.203 0.215
Gender 0.441 0.315
Blood group 0. 549 0.747
Subtypes 0.737 0.931
Date of diagnosis 0. 168 0.012

Impact of AML related elements on the percentage of immature granulocytes (1G):

AML subtyping had a significant effect on the

Table 6. Effect of AML subtyping on the % of IG

percentage of IG.

. P-Value
Factors during AML
IM %
Subtypes 0.035

Immunohistochemical evaluation of Bone Marrow Biopsy
Results indicated that CD13, CD33, and CD14 were positive in the majority of cases studied. CD13or

CD33 or both may be seen in all subtypes of AML.
Percentage of CD13 based on AMI stages
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Figure 4. Percentages of CD13
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Figure 6. Percentages of CD14

M7 M6 M5 M4 M3 M2 M1

Figure 5. Percentages of CD33
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Comparison between AML laboratory parameters and healthy controls:

Several laboratory parameters levels such as: white blood cells count, red blood cells count,
hemoglobin, hematocrit, lymphocytes, platelets, mean cell hemoglobin, mean cell hemoglo-
bin concentration, red cell distribution width-SD, red cell distribution width-CV, C-reactive
protein, and erythrocyte sedimentation rate were influenced by the disease incidence.

Table 7. Comparison of AML laboratory results with that of healthy controls

Two independent samples T-test
Variables Mean of Controls Mean of AML P-Value
WBC 7.36 40.95 0.010
RBC 4.62 2.85 0.000
HB 13.22 8.77 0.000
HCT 40.10 26.24 0.000
Neutrophils 3.74 24.37 0.075
Eosinophils 0.19 0.19 0.983
Basophils 0.02 0.25 0.066
Lymphocytes 2.98 9.33 0.027
Platelets 256.71 113.73 0.000
MCV 86.79 101.93 0.206
MCH 28.72 30.93 0.000
MCHC 32.99 34.07 0.011
RDW-SD 43.64 54.54 0.000
RDW-CV 13.22 16.43 0.000
PDW 13.32 13.93 0.390
CRP 1.83 83.61 0.000
ESR 8.66 53.37 0.000

WBC: White blood cells; RBC: Red blood cells; HB: Hemoglobin; HCT: Hematocrit; MCV: Mean cell volume;
MCH: Mean cell hemoglobin; MCHC: mean cell hemoglobin concentration; RDW-SD: Red cell distribution
width-standard deviation; RDW-CV: Red cell distribution width-coefficient of variation; PDW: platelets distribu-

tion width; CRP: C-reactive protein; ESR: Erythrocyte sedimentation rate.

Impact of ALL related factors on laboratory parameters:

Upon correlation between ALL associated factors and different laboratory investigations
such as complete blood count, CRP and ESR, There was only a significant relationship be-
tween percent of lymphocytes and the date of diagnosis and a significant impact of the blood
groups on the mean cell volume (P=0.007, P=0.038 respectively ).

Table 8. Impact of ALL related factors on laboratory parameters.

| P-Value

Factors during AML
Date of diagnosis vs. Lymphocytes % 0.007
Blood group vs. Mean cell volume 0.038

Comparison between ALL laboratory parameters and healthy controls:

Several laboratory parameters levels such as: white blood cells count, red blood cells count,
hemoglobin, hematocrit, basophils, lymphocytes, platelets, mean cell hemoglobin concentra-
tion, red cell distribution width-SD, C-reactive protein, and erythrocyte sedimentation rate
had a role in the disease incidence.

Table 9. Comparison of ALL laboratory results with that of healthy controls

Two independent samples T-test
Variables Mean of Controls Mean of ALL P-Value
WBC 7.358 2541 0.001
RBC 4.62 3.12 0.000
HB 13.22 8.99 0.000
HCT 40.10 26.03 0.000
Neutrophils 3.74 4.00 0.712
Eosinophils 0.19 0.16 0.650
Basophils 0.02 0.07 0.001
Lymphocytes 2.98 11.88 0.002
Platelets 256.71 123.64 0.000
MCV 86.79 86.71 0.954
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MCH 28.72 29.75 0.062
MCHC 32.99 34.37 0.000
RDW-SD 43.64 51.62 0.000
RDW-CV 13.22 67.81 0.141
PDW 13.32 21.38 0.166
CRP 1.83 58.93 0.000
ESR 8.66 42.92 0.000

WBC: White blood cells; RBC: Red blood cells; HB: Hemoglobin; HCT: Hematocrit; MCV: Mean cell volume;
MCH: Mean cell hemoglobin; MCHC: mean cell hemoglobin concentration; RDW-SD: Red cell distribution
width-standard deviation; RDW-CV: Red cell distribution width-coefficient of variation; PDW: platelets distribu-
tion width; CRP: C-reactive protein; ESR: Erythrocyte sedimentation rate.

Immunohistochemical evaluation of Bone Marrow Biopsy

Results indicated that CD19, CD10, and CD 34 were the main receptors in B cell acute lym-
phocytic Leukemia, whereas CD5, CD3. And CD2 were the main receptors in T cell acute
lymphocytic Leukemia.

Percentages of main receptors in B-cells /All

10 10
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3 3
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Figure 6. Percentages of main receptors in B- ALL

Percentages of main receptors in T-cells /All
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Figure 7. Percentages of main receptors in T- ALL

Discussion

The production of abnormal white blood cells identifies leukemia as a primary or secondary
process. It can be classified as acute or chronic on the basis of speed of spread and myeloid
or lymphocytic on the basis of cell of origin. The predominant subtypes are acute myeloid
leukemia (AML) and acute lymphoblastic leukemia (ALL). Of the 105 cases examined within
the framework of this study, there were 73 cases of AML and 32 cases of ALL. The occur-
rence of AML was found to be more common in our study. This is consistent with study
conducted by Vinshith, F J, et al, and 2002.Their results showed that the occurrence of AML
is more common than All [26].

The mean of patient's age was (31) years for AML, and the proportion of the total number of
patients was close to each other (males and females). Other local studies showed higher mean
age with 68 years [27]. Mirghofran and his co-worker found that the mean age in AML pa-
tients was 32.7 years, while Legrand found that 57 years is the mean age in AML patients.
The differences could be due to the certain criteria used for the selection of the cases and the
geographical factors [28,29]. ALL patients had an average age of (15) years. The highest
percentage of the total number of patients was male at 59%, and these results are similar to
the results of study conducted by [30]. Patient age is always important to consider when
evaluating data in clinical studies. However, organ function measures could substitute for age
[31]. Differences in age distribution in studies might also give as inclusion rates in the studied
population, in addition to true differences between time periods and geographical regions as
well as random variation [32].



Libyan Medical Journal 2024:16(2);139-150 147

Results showed that 29 cases out of 73 AML patients were acute Promyelocytic Leukemia
(APL) (M3) subtype with percentage of (39.70%) followed by (M2) (13%) whereas the low-
est one was in M6. Our result agreed with in New Delhi, who recorded that the percentage of
M3 were (27.6 %) of total AML cases in his study.[33] while our result showed that M1and
M4 were equally in the third position (12.30%), Arber et al, 2003 reported M2 accounting
(28.6%) as the commonest subtype followed by M4 (26.7%) in USA [34]. Harakati et al,
1998, explained the M4 as a high incident (40%) followed by M5 (33%) in Saudi Arabia.
.[35] Many of the differences in AML subtypes may be due to the subjectivity of morphologic
diagnosis together with variable nature of acute myeloid leukemia subtypes, with no real
demarcation. Some genetic factors may be responsible for a particular FAB subtype's distri-
bution of AML in our population. The other reason for this discrepancy may be patients of
different ethnic group and or geographical variation.

Previous study of Nagy et al, showed an increase rate of in blood O group in female acute
leukemia patients, this is in contrast to the result of our study which reported an increase in
the rate of blood group A+ in AML patients by 34% and then blood group O* by (22%) [36].
Out of 32 ALL patients were O* with percentage of (38%) followed by A* (28%) whereas
the lowest one was in A". These findings were similar to those of Elzein HO, 2024 [37].
Additionally, the significant correlation between basophils and type of blood group has been
determined [36]. Our results found that the absolute monocyte count had a role as an emerg-
ing independent predictor of better outcome in AML similar to the study conducted by Manar
Ismail, 2019 [38]. Our data proved the predictive importance of the age of AML patients and
the important role of MCHC in acute myeloid leukemia patients with (P = 0.005) indicated
that even in the younger cohorts increasing age may be an additional unfavorable factor and
this showed a compatible relationship Significant with results of Beverley G and Parker Kath-
erine, 2003 [39].

This study investigated the relationship between platelets distribution width(PDW) and AML
prognosis and found that PDW had an impact on the disease stages and could be useful as
indicators of certain disease states. It seems possible that PDW can be used as surrogate
markers for follow-up in patients with leukemia, and there is an association between PDW
values and leukemia subtype (P = 0.030) and date of diagnosis (P=0.000) in contrast to the
findings of the study by AlSuweedan et al., who found no significant difference in PDW in
patients with AML versus ALL and therefore cannot be used as indicator to discriminate
between the subtypes of leukemia in children [40,41]. The critical role of platelets indices in
leukemia remains to be analyzed by different levels to confirm the possible clinically signif-
icant of its determination.

Statistical analysis did not show a statistically significant difference in CRP concentrations
among AML patients according to the study elements, but were significantly higher in those
with severe complications. These findings were similar to those of Vladimirova et al., 2013,
that indicated that CRP was a marker of the severity of an infectious process in AML patients
[42]. In contrast there was a statistically significant relationship between ESR and date of
diagnosis (P=0.012), thus elevated inflammatory markers, including ESR, have been demon-
strated in AML [43, 44].

Previous studies on tumor patients have detected that tumor cells are capable through differ-
ent mechanisms to promote the growth of myeloid and thus the expansion of leukocytosis,
which is a sign of tumor formation, as well inhibit the differentiation of myeloid cells and
induce the natural change of these cells and the accumulation of immature myeloids. The
identification of immature granulocytes (IG) provides a more critical indicator for the tumor-
related myeloid proliferation compared with white blood cell counting and it recognize the
early detection of tumor-related myeloid proliferation. Furthermore, our findings that AML
subtypes had a significant effect on immature granulocytes percentages (P= 0.035) were con-
sistent with that of CHE, et al, 2014 who indicated that the measurement of 1G could provide
important data for clinical disease diagnosis and therapy monitoring [45].

The diagnosis of AML is based on cell morphology, cytogenetic and molecular changes, cell
markers and clinical data [46]. As a result, immunophenotyping has been integrated into the
FAB classification in the diagnostic protocols needed to recoghize AML-MO [47] and M7
[48]. The tissue expression of CD13, CD33, and CD14 markers, the results concerning the
prognostic value of surface antigens expression in AML, and the investigation on the per-
centage of these immunological parameters in AML showed a significant increase in them.
CD13 distinguishes antigens on the surfaces of the granulocyte and monocytes into mature
and immature, whereas CD33 is a transmembrane receptor expressed on cells of myeloid
lineage [49]. It is usually considered myeloid-specific, but it can also be found on some lym-
phoid cells [50]. Results indicated that CD13& CD33 were positive in the majority of cases
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studied. CD13or CD33, or both may be seen in all subtypes of AML using immunohisto-
chemical examination and this agreed with other investigator Dybkaer, K, et al, in that the
percentage of the CD13 marker in myeloid cells isolated from AML patients showed the
significant increase in the level of these markers when compared with healthy people [51].
The CD33, CD13 were the most commonly expressed antigens in AML and had much higher
specificity since it was rarely observed in ALL. The same writer referred to myeloid markers:
CD13, CD33 expressed in the vast majority of AML samples at the rate of 86.7%, of 96.1%
[52]. So Sanaat et al., and her group found, among different markers, the most positive mark-
ers are the following CD13 (81%), CD33 (84.9%) the myeloid lineage antigens [53].

CD13, CD33, or both may be seen in all subtypes of AML. However, by immunochistochem-
ical examination. In previous investigations, presence of CD33 was considered a favorable
prognostic factor [54]. The frequent expression of CD33 on both AML blasts and AML stem
cells has made it a target antigen of choice for developing monoclonal antibodies mAb-based
approaches in the past [55,56].

In the ALL small patient’s cohort, 53% of patients were B-cell subtypes and47% T-cell acute
lymphoblastic subtypes. The patients' number is small to draw definitive conclusions. Upon
correlation between the ALL related factors and different laboratory parameters there was no
impact on leukocytes, erythrocytes and platelets indices whereas a significant relationship
between lymphocytes percent and date of diagnosis (p=0.007) was detected. Additionally,
there was a strong correlation between the mean cell volume and type of blood group
(P=0.038), these results were compatible with those of Terwilliger et al., 2017 and Nagy p,
et al, 1981, in that age, blood group, and white blood cell count might be considered as risk
factors of the ALL [36,57].

B-cell acute lymphoblastic leukemia composed of immature B cells is termed either precursor
B-cell acute lymphoblastic leukemia (B-ALL) if mainly marrow —based with >25% replace-
ment of bone marrow by lymphoblasts or precursor B-cell lymphoblastic lymphoma (B-LBL)
if mainly tissue based with < 25%bone marrow involvement by lymphoblasts. An important
differential in the diagnosis of these types based on the presence or absence of different B-
cell markers expressed during B-cell maturation stages. Our findings revealed the expression
of multiple markers using immunophenotyping such as CD34, CD20, CD22, CD10, CD79a,
and CD19. The discrimination between precursor T-cell acute lymphoblastic leukemia (T-
ALL) and precursor T-cell lymphoblastic lymphoma (T-LBL) carries the same diagnostic
criteria as above mentioned. The expression of CD34, CD2, CD3, CD5, CD7, CD4 and CD8
were detected while CD13, CD33, and CD14 were cross-expressed in lymphocytes and my-
eloid cells, which were similar to the results of Olsen et al, 2008 and AL-Gwaiz et al, 2008
[58,59].

The mean of white blood cell count was 40.5/ uL in AML and 25.41/ pL in ALL, the mean
of hemoglobin level was 8.77 in AML, 8.99 in ALL and the mean of platelets count in AML
was 113.73 /uL, 123.64 /uL in ALL The results were similar to the results of study conducted
by Choudhury R, et al [60]. By investigation of different laboratory parameters of AML and
ALL patients and comparing them by the levels of healthy controls, a significant difference
in various parameters such as leukocytes, erythrocytes, platelets and inflammatory markers
such as CRP and ESR were determined [60]. These parameters could come in focus as inde-
pendent predictors of the clinical outcome of acute leukemia and disease monitoring. More
investigation is required to study the role of some important cytokines such as IL-10, I1L-12,
and gamma interferon in bone marrow biopsy in larger groups of AML patients by using
immunohistochemistry technique to determine the level of these cytokines and their role in
disease prognostic, also the study of larger groups of AML and ALL patients and compare
the differences in CD marker expression among their subtypes and so use more variable Mark
as diagnostic marker is recommended.

Conclusion

In this retrospective study of acute leukemia patients, the results showed that different factors
such as: age, gender, disease stages, type of ABO blood group and date of diagnosis had an
impact on each other and also on the levels of various laboratory parameters which therefore,
affect the incidence and severity of the disorder. To confirm these observations, several la-
boratory parameters levels such as: white blood cells count, red blood cells count, hemoglo-
bin level, hematocrit, basophils, lymphocytes, platelets, mean cell hemoglobin concentration,
red cell distribution, C-reactive protein, and erythrocyte sedimentation rate were compared
with those of healthy individuals and found their influence on the disease incidence. Collec-
tively, these important correlations could considered as predictive indicators that have
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prognostic values and help in disease monitoring. Furthermore, early detection, prompt treat-
ment, and regular follow-up could improve the clinical outcome.
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