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Article’s Information Abstract

Acute Myeloid Leukemia (AML) is a heterogeneous hematologic
malignancy characterized by varying genetic and immunophenotypic
profiles. This study includes 120 participants classified into 40 healthy
subjects, 40 newly diagnosed AML, and 40 treated AML patients analyzed
demographic characteristics, hematological parameters, and
immunological biomarkers in newly diagnosed and treated AML patients
in a Baghdad teaching hospital, Baghdad, Iraq. From the period of
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AML significant differences (P value <0.05). CD marker analysis revealed high
Hematological Parameters positivity rates for CD33, CD13, CD117, MPO, and CD64 in AML patients,
CD Markers with CD33 being the most frequent marker. No statistically significant
Immunophenotyping differences were found in HB, monocytes, and PLT counts across the in
Flowcytometry both groups (P Value >0.05). The study underscores the significance of
CBC regular assessment of parameters for effective diagnosis and treatment,

highlighting the potential of CD33 and CD13 as therapeutic targets in
AML.
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1. Introduction

Acute Myeloid Leukemia (AML) is a highly
aggressive blood malignancy characterized by the
rapid proliferation of immature myeloid precursors
in the bone marrow and peripheral organs [1]. The
prevalence of AML in Iraq, accounting for 19.2% of
leukemia cases, highlights the urgent need for
region-specific studies to improve diagnosis,
treatment, and  healthcare strategies [2].
Hematological parameters such as white blood cell
(WBC) count, red blood cell (RBC) count, and
platelet count are critical for understanding disease
progression and treatment response in AML
patients [3, 4]. The expression of cluster of
differentiation (CD) markers, such as CD33, CD13,
and CD117, is essential for diagnosing and
classifying AML subtypes, as well as for developing
targeted therapies [5]. CD markers provide valuable
insights into the immunophenotypic profile of AML,
which can significantly influence treatment
outcomes [6]. Recent studies have shown that newly
diagnosed AML patients exhibit significantly higher

WBC counts and lower RBC counts compared to
healthy controls, reflecting the aggressive nature of
the disease and the impact on hematopoiesis [7].
Moreover, the presence of specific CD markers is
associated with the prognosis and therapeutic
targets, underscoring their importance in the
management of AML [8]. Recent studies have shown
that newly diagnosed AML patients exhibit
significantly higher WBC counts compared to
healthy controls, reflecting the aggressive nature of
the disease and the impact on hematopoiesis [9].
Elevated WBC counts are often accompanied by a
marked increase in blast cells, which are immature
cells that proliferate uncontrollably and hinder
normal blood cell formation [10]. This disruption in
hematopoiesis leads to various complications,
including anemia, thrombocytopenia, and increased
susceptibility to infections [11]. Furthermore, the
analysis of CD marker expression in AML patients
provides essential prognostic information. For
example, high levels of CD34, a stem cell marker,
are associated with a poorer prognosis and
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resistance to standard chemotherapy [12].
Conversely, patients with low CD34 expression tend
to respond better to treatment. The presence of
specific CD markers, such as CD33 and CD13, is
also linked to the effectiveness of targeted therapies,
emphasizing the importance of comprehensive
immunophenotyping in AML management [13]. This
study aims to evaluate the hematological
parameters and Immune cells CD marker
expressions in newly diagnosed and treated AML
patients compared to healthy controls in a teaching

hospital in Baghdad. By analyzing these
parameters, the research seeks to provide critical
insights into the biological and clinical

characteristics of AML in Iraqi patients, ultimately
contributing to more effective diagnosis and
treatment strategies tailored to this population.

2. Materials and Methods

2.1. Subjects

The sample includes 80 patients with AML, 40
newly diagnosed patients, and 40 those who have
received treatment, as well as 40 healthy controls.
The study was conducted between December 2023
and March 2024 at the College of Biotechnology, Al-
Nahrain University, Baghdad, Iraq. The study was
approved by the Ethics Committee 2374/3/2, date
22-10-2023 of the College of Biotechnology, Al-
Nahrain University, Baghdad, Iraq.

Five ml of peripheral blood was transferred to an
EDTA tube (2ml). The tubes were allowed to mix
using roller mixer for 15 min. Each sample was run

using fully automated CBC differential count

analyzer (Genex, China). Surface markers
were added to whole blood, incubated for 15
minutes, followed by RBC cell lysis and

centrifugation. The conjugated WBCs with specific
monoclonal Antibody was washed twice with cell
wash buffer, and then added to 500 pl of cell sheath,
and read using BD Biosciences, Germany flow
cytometer.

2.2, Statistical analysis

GRAPH Pad Prism v-8 and IBM SPSS Statistics v-
27 were used to calculate the mean and standard
error.

3. Results and Discussion

In three distinct groups: control, newly diagnosed,
and treated. In the control group, 57.5% are males
(23 out of 40) and 42.5% are females (17 out of 40).
For the newly diagnosed patients, males comprise
52.5% (21 out of 40), and females account for 47.5%
(19 out of 40). In the treated group, males increase
to 62.5% (25 out of 40), while females decrease to
37.5% (15 out of 40). Overall, each group consists of
40 individuals, totaling 120 across all groups. The
statistical analysis reveals no significant difference
in sex distribution among the groups, with a
probability value of 0.231, indicating that sex does
not significantly impact the distribution of AML
patients across these groups (Table 1).

Table 1. Distribution of AML patients and control according to the sex

Groups Control No. (%) | Newly diagnosed No. | Treated No. (%) P
(%)
SEX Males 23 (57.5) 21 (52.5) 25 (62.5) 0.231 NS
Females 17 (42.5) 19 (47.5) 15 (37.5)
Total 40 (100) 40 (100) 40 (100)

P; p. value, NS; No significant differences, p>0.05

Hematological profile analysis

The study assessed hematological parameters in
newly diagnosed and treated AML patients. Results
showed that newly diagnosed AML cases had
significantly higher WBC count and lower RBC
count compared to the control and treated groups.
Lymphocyte percentages were also low in newly
diagnosed AML patients. However, no significant
differences were found in HB, monocytes, and

platelet counts between the two groups. Hemoglobin
levels were comparable between controls, newly
diagnosed AML patients, and treated AML patients.
No significant difference was observed in monocyte
percentages or platelet counts. The results are
presented in table 2.
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Table 2. Hematological profile in AML patients and control

Groups ‘.
WBC RBC HB Lymph Mono PLT
(g/aD (%) (%) 1079/L

Controls 7.4£0.3 4.7£0.3 11.3x1.4 | 44.2+6.3 6.1+0.8 1859+6.8
A A A A A A

Newly 33.3:2.9  2.7+1.2  82+1.3 | 12.2+3.4 | 10£36 | 106.5:86
Diagnosed B B A B A A

AML

Treated 7.2+1.4 4.8+0.3 9.8+1.7 | 27.5£54 6.2+1.3 165.7£5.7
A A A B A A

P. value 0014~ 0N 0';451 0.0001 | 9201 Ns | 0.253 Ns

Different letter in columns represent significant differences; NS: no significant differences, p>0.05;

*: p<0.05; **: p<0.001

Distribution according to FAB subtypes

The statistical analysis of the newly diagnosed AML
patients in the figure (1) recorded various subtypes
of AML according to their frequency distribution.
The AML-M2 is the most common subtype with a
frequency of 36% while AML-MS3 is the second most
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common with a frequency of 24%. Also, the
incidence of AML-M1 is 10. 5% and the frequency of
AML-M4 is 19%. AML-M5 has a prevalence rate of
7%, while AML-MO has the least prevalence rate of
3. 5%. The data shows that the various subtypes of
AML have varying incidences.

AML-M3 AML-M4 AML-M5

Figure 1. Distribution of AML patients according to FAB subtypes
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Flow cytometric immunophenotyping and CD
markers in AML patient.

The expression of a variety of CD markers in
patients with acute leukaemia is illustrated
in the figure 2, the figure shows a series of dot
plots obtained from flow cytometry analysis.

subpopulation of WBCs is used to
differentiate between the various plots, which
each display a unique combination of
markers. In this study, significant differences
were observed in CD marker reactivity among
the control group, newly diagnosed group, and

The surface antigen expression of each treated group as shown in table (3).
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Figure 2. The expression of CD markers in AML patient

Notably, all control subjects exhibited
negative results for all CD markers tested. In
contrast, 75% of newly diagnosed patients and
70% of treated patients were positive for
CD33, with a highly significant difference
indicated by a chi-square value of (56.33) and
a P value of (0.001). Similarly, CD13
positivity was observed in 60% of newly
diagnosed patients and 80% of treated
patients, again showing a significant
difference with a chi-square value of (55.71)
and a P value of (0.00). For CD117, 55% of
newly diagnosed patients and 52.5% of

treated patients were positive, resulting in a
significant difference with a chi-square value
of (33.56) and a P value of (0.00). MPO
positivity was found in 55% of newly
diagnosed patients and 60% of treated
patients, with a chi-square value of (37.51)
and a P value of (0.00), indicating significant
differences. CD64 showed positivity in 55.5%
of newly diagnosed patients and 44.5% of
treated patients, with a chi-square value of
(32.53) and a P value of 0.01, demonstrating
significant differences. For CD34, 35% of
newly diagnosed patients and 37.5% of
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treated patients were positive, with a chi-
square value of (19.19) and a P value of (0.00),

reflecting significant differences. HLADR
positivity was noted in 32.5% of newly
diagnosed patients and 27.5% of treated

patients, with a chi-square value of (15.31)
and a P value of (0.00), indicating significant
differences. Lastly, CD7 showed no significant
difference. The positive reactivity of a variety
of CD markers in both AML patients’ groups

MPO markers exhibit positive reactivity
levels of 53.75% and 57.5%, respectively.
CD64 exhibits a symmetrical positive
reactivity of 50%. HLADR has a positive
reactivity of 30%, whereas CD34 has a
positive reactivity of 36.25%. Finally, CD7
exhibits the lowest positive reactivity at
8.75%. CD marker reactivity differences
among AML patients reveal disease
progression, aiding in understanding AML

are illustrated in the figure 3. CD33 exhibits progression, diagnosis, and treatment
the maximum positive reactivity at 72.5%, efficacy.
followed by CD13 at 70%. The CD117 and
Table 3. CD marker in control and AML patient
Reactivity | Control Newly Treated No. Chi- P. Value
No. (%) diagnosed No. (%) square
x?)
CD33 + 0 (0 30 (75) 28 (70) 56.33 0.001 **
- 40 (100) 10 (25) 12 (30) 56.33 0.00 **
CD13 + 0 (0) 24 (60) 32 (80) 55.71 0.00 **
- 40 (100) 16 (40) 8 (20) 55.71 0.00 **
CD117 + 0 (0) 22 (55) 21 (52.5) 33.56 0.00 **
. - 40 (100) 18 (45) 19 (47.5) 33.56 0.00 **
5 | MPO + 0 (0) 22 (55) 24 (60) 37.51 0.00 **
f;g - 40 (100) 18 (45) 16 (40) 37.51 0.00 **
= | CDeé4 + 0 (0 23 (55.5) 18 (44.5) 32.53 0.01 **
g - 40 (100) 17 (44.5) 22 (55.5) 32.53 0.00 **
CD34 + 0 (0) 14 (35) 15 (37.5) 19.19 0.00 **
- 40 (100) 26 (65) 25 (62.5) 19.19 0.00 **
HLADR + 0 (0) 13 (32.5) 11 (27.5) 15.31 0.00 **
- 40 (100) 27 (67.5) 29 (72.5) 15.31 0.00 **
CD7 + 0 (0) 5 (12.5) 2 (5) 5.76 0.06
- 40 (100) 35 (87.5) 38 (95) 5.76 0.06

* p<0.01, **; p<0.001

4, Discussion

The study shows that males are the majority
of acute myeloid leukemia patients, with a
higher frequency (62.5%) compared to females
(37.5%) [14]. This disparity is attributed to
heredity, hormonal influences, and
environmental impacts, with females showing
better survival and prognosis [15]. The
improvement in hematological parameters
observed in AML patients before and after
treatment provides critical insights into the
disease's progression and the effectiveness of
therapeutic interventions [16, 17]. Treated

AML patients, a significantly decline in WBC
count compared newly diagnosed patients
aligns with findings that induction therapy
effectively reduces leukemic cell burden,
normalizing WBC counts as part of achieving
remission [18]. The substantial reduction in
RBC counts in newly diagnosed patients
compared to treated and control groups
(p=0.0001) reflects the marrow suppression
characteristic of AML and its partial recovery
post-treatment [19]. The study found no
significant differences in Hb levels, but
anemia management improved after therapy.
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Lymphocyte count decreased in newly
diagnosed AML patients, indicating immune
dysregulation. Platelet recovery was observed

post-treatment, indicating recovery of bone
marrow megakaryocytes [20].

Reactivity of CD Markers
Positive 91.25%
N Negative
80}
72.5%
70.0%
60 57.5%
o 53.75%
b 50.0960.0%
= 46.25% 55
§ 12.5% 3%
& a0 758
30.0% "
27.5% . [
20} i
kS
45
2 CD33 cD13 cD117 MPO CD64 CcD34 HLADR cD7
CD Markers

Figure 3. The frequency of total CD markers in AML patient.

Hematological parameters like WBC, RBC,
and platelets are crucial in assessing therapy
response and management of AML patients
and should be regularly monitored for
improved patient outcomes [21]. The M2
subtype of disease activity was the most
prevalent among newly diagnosed patients,
this study confirming previous research that
revealed M2 to be the most common subtype
of AML. The asymmetric distributions of
other subtypes, such as MO, M4, and M5,
emphasized the heterogeneity of AML and the
need for subtype categorization in treatment
strategies [22]. Sex should be considered as a
biological marker in AML research and
management for better patient outcomes,
with further understanding of molecular
biology of sexual dimorphism [23]. Acute
myeloid leukemia (AML) is a heterogeneous
disease further classified into several
subtypes that differ in CD marker profiles.
The study examines sex distribution, disease
activity  subgroups, and CD marker

prevalence in AML patients, finding no
significant difference 1in treated group
outcomes, [22]. This aligns with previous
research establishing M2 as the most common
subtype of AML. The imbalance among
subtypes like MO, M4, and M5 further
supports the necessity for categorization to
determine treatment courses. Identifying CD
markers 1is significant in the diagnosis,
prognosis, and targeted therapy of AML.
CD33 was the most frequent marker in all
disease stages, followed by CD13 [24]. Both
indicators have potential therapeutic use in
AML. CD117, MPO, and CD64 were also
brightly stained. The distributions of the
groupings were notably diverse. Interestingly,
CD79A, CD10, and CD3 were not detected in
any AML subtypes, indicating these proteins
may not be significantly involved in AML
development or are associated with other
blood diseases [25]. The distribution of CD
markers in different AML subtypes reflects
disease heterogeneity. The M2 subtype had
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the highest positivity for CD33 and, along
with the M3 subtype, had the highest
positivity for CD13 [26]. This data indicates
these markers can help identify and intervene
in AML with certain subtypes. Identifying CD
markers in AML patients is crucial as they
serve diagnostic and therapeutic purposes.
Observational studies, including our own,
imply that CD33 might be a reasonable target
for AML treatment. This finding aligns with
the present study, where CD33 is the most
common marker. We evaluated CD13 and
found it expressed in all stages despite
focusing mainly on early AML stages [26].
Among the studied biomarkers, CD79A,
CD10, and CD3 were conspicuously absent in
all patients. Notably, the control group had
these antigens at approximately 11%.
Consistent with other studies, the outcomes
suggest that CD33 expression patterns can
help differentiate APL from AML-M2. CD
marker expression, particularly CD33 and
CD13, suggests they can be treatment
targets. The absence of CD79A, CD10, and
CD3 in all AML subtypes suggests they are
not significant determinants of AML or are
associated with other diseases [25]. Therefore,
this study supports CD markers as prognostic
tools and emphasizes their role in AML
diagnosis, risk stratification, and targeted
treatment. Furthermore, it highlights the
heterogeneity of the disorder and the need for
tailored management approaches [28].

5. Conclusion

In this study, significant differences in
hematological parameters and CD marker
expressions were identified between newly
diagnosed and treated AML patients
compared to healthy controls. The high
positivity rates of CD33, CD13, CD117, MPO,
and CD64 in AML patients underscore the
importance of these markers in diagnosis and
treatment. Regular assessment of
hematological parameters and CD markers is
crucial for effective management and tailored
therapeutic strategies in AML patients.

Acknowledgments: The authors are extremely
appreciative of the entire medical team of

Baghdad Teaching Hospital, Iraq. for their
kind cooperation.

Conflicts of Interest: The authors declare that
they have no known competing financial
interests or personal relationships that could
have appeared to influence the work reported
in this paper.

Funding

This research did not receive any specific
grant from funding agencies in the public,
commercial, or not-for-profit sectors.

References

[1] Trempenau, M. L.; Schuster, M. B.;
Pundhir, S.; Pereira, M. A.; Kalvisa, A,;
Tapia, M.; Su, J.; Ge, Y.; de Boer, B.;
Balhuizen, A.; Bagger, F. O.; Shliaha, P.;
Sroczynska, P; Walfridsson, J.;
Gronbak, K.; Theilgaard-Moénch, K.
Jensen, O. N.; Helin, K.; Porse, B. T.
"The histone demethylase KDM5C
functions as a tumor suppressor in AML
by repression of bivalently marked
immature genes." Leukemia, 37(3): 593—

605, 2023.
[2] Mjali, A.; Al-Shammari, H. H. J.; Abbas,
N. T.; Azeez, Z. D.; Abbas, S. K.

"Leukemia Epidemiology in Karbala
province of Iraq." Asian Pacific Journal of
Cancer Care, 4(4): 135-139, 2019.

[3] Singh, A.; Rappolee, D. A.; Ruden, D. M.
"Epigenetic Reprogramming in Mice and
Humans: From Fertilization to
Primordial Germ Cell Development."
Cells, 12(14): 1874, 2023.

[4] Mohammad, T. K., Mahmood, A. H.;
Elew, G. F.; Al-Khalidi, S. J.; “A Study on
the Prevalence of Acute Leukemia
Among a Group of Iraqi Patients”. J. Al-
Nahrain Uni. Sci. 12(2): 107-112, 2009.

[5] Sarma, A.; Hazarika, M.; Das, D.; Kumar
Rai, A.; Sharma, J. D.; Bhuyan, C.;
Kataki, A. C. "Expression of aberrant CD
markers in acute leukemia: a study of
100 cases with immunophenotyping by
multiparameter flowcytometry." Cancer
Biomarkers, 15(4): 501-505, 2015.

[6] Hamed, E. O.; El-Deen, A. F.; Hamed, E.
O.; El-Deen, A. F. "Flow Cytometric

www.anjs.edu.iq

Publisher: College of Science, Al-Nahrain University


http://www.anjs.edu.iq/

Al-Nahrain Journal of Science
ANJS, Vol. 28 (1), March, 2025, pp. 82 — 90

Diagnosis of Acute Leukemia and
Aberrant Antigen: Sohag University
Experience." Open dJournal of Blood
Diseases, 8(2): 37-48, 2018.

Herrmann, H.; Sadovnik, I.; Eisenwort,
G.; Rilicke, T.; Blatt, K.; Herndlhofer, S.;
Willmann, M.; Stefanzl, G.;
Baumgartner, S Greiner, G.;
Schulenburg, A.; Mueller, N.; Rabitsch,
W.; Bilban, M.; Hoermann, G.; Streubel,
B.; Vallera, D. A.; Sperr, W. R.; Valent, P.
"Delineation of target expression profiles
in CD34+/CD38- and CD34+/CD38+ stem
and progenitor cells in AML and CML."
Blood Advances, 4(20): 5118-5132, 2020.
Rahmani, M.; Talebi, M.; Hagh, M. F.;
Feizi, A. A. H.; Solali, S. "Aberrant DNA
methylation of key genes and Acute
Lymphoblastic Leukemia." Biomedicine
& Pharmacotherapy, 97: 1493-1500,
2018.

Herrmann, H.; et al. "Delineation of
target expression profiles in
CD34+/CD38- and CD34+/CD38+ stem
and progenitor cells in AML and CML."
Blood Advances, 4(20): 5118-5132, 2020.

[10] Pierscianek, D.; Teuber-Hanselmann, S.;

Ahmadipour, Y.; Darkwah Oppong, M.;
Unteroberdorster, M.; Miller, O.;
Jabbarli, R.; Sure, U.; Zhu, Y.; El Hindy,
N. "TET2 promotes methylation and
TET2 protein expression in pediatric
posterior fossa ependymoma."
Neuropathology, 40(2): 138—-143, 2020.

[11] Miari, K. E.; Guzman, M. L.; Wheadon,

H.; Williams, M. T. S. "Macrophages in
Acute Myeloid Leukaemia: Significant
Players in Therapy Resistance and
Patient Outcomes." Frontiers in Cell and
Developmental Biology, 9: 692800, 2021.

[12] Bowman, R. L.; Levine, R. L. "TET2 in

Normal and Malignant Hematopoiesis."
Cold Spring Harbor Perspectives in
Medicine, 7(8), 2017.

[13] Yang, X.; Pui, M.; Wong, M,; Ng, R. K.

"Molecular Sciences Aberrant DNA
Methylation in Acute Myeloid Leukemia
and Its Clinical Implications.", 2019.

[14] Ben-Batalla, I.; Vargas-Delgado, M. E.;

Meier, L.; Loges, S. "Sexual dimorphism
in solid and hematological malignancies."

Seminars in Immunopathology, 41(2):
251-263, 2019.

[15] Stabellini, N.; Cullen, J.; Cao, L.

Shanahan, J.; Hamerschlak, N.; Waite,
K.; Barnholtz-Sloan, J. S.; Montero, A. J.
"Racial disparities in breast cancer
treatment patterns and treatment
related adverse events." Scientific
Reports, 13(1), 2023.

[16] Kim, H. I.; Lim, H. Moon, A. "Sex

Differences in Cancer: Epidemiology,
Genetics and Therapy." Biomolecules &
Therapeutics, 26(4): 335-342, 2018.

[17] Herrmann, H.; Sadovnik, I.; Eisenwort,

G.; Rilicke, T.; Blatt, K.; Herndlhofer, S.;
Willmann, M.; Stefanzl, G.;
Baumgartner, S Greiner, G.;
Schulenburg, A.; Mueller, N.; Rabitsch,
W.; Bilban, M.; Hoermann, G.; Streubel,
B.; Vallera, D. A.; Sperr, W. R.; Valent, P.
"Delineation of target expression profiles
in CD34+/CD38- and CD34+/CD38+ stem
and progenitor cells in AML and CML."
Blood Advances, 4(20): 5118-5132, 2020.

[18] Singh, A.; Rappolee, D. A.; Ruden, D. M.

"Epigenetic Reprogramming in Mice and
Humans: From Fertilization to
Primordial Germ Cell Development."
Cells, 12(14): 1874, 2023.

[19] Wei, A. H.; Dohner, H.; Pocock, C.;

Montesinos, P.; Afanasyev, B.; Dombret,
H.; Ravandi, F.; Sayar, H.; Jang, J.-H.;
Porkka, K.; Selleslag, D.; Sandhu, I.;
Turgut, M.; Giai, V.; Ofran, Y.; Kizil
Cakar, M.; Botelho de Sousa, A.; Rybka,
J.; Frairia, C.; Roboz, G. J. "Oral
Azacitidine Maintenance Therapy for
Acute Myeloid Leukemia in First
Remission." New England dJournal of
Medicine, 383(26): 2526-2537, 2020.

[20] Sileshi, B.; Urgessa, F.; Wordofa, M. "A

comparative study of hematological
parameters between hypertensive and
normotensive individuals in Harar,
eastern Ethiopia." PLOS ONE, 16(12):
0260751, 2021.

[21] Pelosi, E.; Castelli, G.; Testa, U. "CD123

a Therapeutic Target for Acute Myeloid
Leukemia and Blastic Plasmocytoid
Dendritic  Neoplasm."  International

www.anjs.edu.iq

Publisher: College of Science, Al-Nahrain University


http://www.anjs.edu.iq/

Al-Nahrain Journal of Science
ANJS, Vol. 28 (1), March, 2025, pp. 82 — 90

Journal of Molecular Sciences, 24(3),
2023.

[22] Yang, S. W.; Lee, Y. C.; Lee, Y. S.; Chang,
L. C.; Lai, Y. R. "Risk assessment of
malignant  transformation of oral
leukoplakia in patients with previous
oral squamous cell carcinoma."
International Journal of Oral and
Maxillofacial Surgery, 51(11): 1394—-1400,
2022.

[23] Hamed, E. O.; El-Deen, A. F.; Hamed, E.
O.; El-Deen, A. F. "Flow Cytometric

Diagnosis of Acute Leukemia and
Aberrant Antigen: Sohag University
Experience." Open dJournal of Blood

Diseases, 8(2): 37-48, 2018.

[24] Sarma, A.; Hazarika, M.; Das, D.; Kumar
Rai, A Sharma, J. D.; Bhuyan, C.;
Kataki, A. C. "Expression of aberrant CD
markers in acute leukemia: a study of
100 cases with immunophenotyping by
multiparameter flowcytometry." Cancer
Biomarkers, 15(4): 501-505, 2015.

[25] Jiang, Z.; Wu, D.; Lin, S.; Li, P. "CD34
and CD38 are prognostic biomarkers for
acute B  lymphoblastic leukemia."
Biomarker Research, 4(1), 2016.

[26] Sharma, M.; Sachdeva, M.; Varma, N.;
Varma, S.; Marwaha, R.
"Characterization of immunophenotypic
aberrancies in adult and childhood acute
lymphoblastic leukemia: A study from
Northern India." dJournal of Cancer
Research and Therapeutics, 12(2): 620—
626, 2016.

[27] Al-Anizi, W.; Al-Mashta, M. R. "The
frequency of aberrant lymphoid antigens
expression in 202 Iraqi patients with de
novo acute myeloid leukemia." Iraqi
Journal of Hematology, 6(2): 49, 2017.

[28] Hikmat, S.; Salih, Y. Issa, Y.
"Characterization of CD  Marker
Expression in Acute Myeloid Leukemia."
Journal of Medical and Applied
University Science, 15(2): 38—44, 2023.

www.anjs.edu.iq

90

Publisher: College of Science, Al-Nahrain University


http://www.anjs.edu.iq/

