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Relationship between bone marrow and leukemia
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Abstract
Background:Leukemia is a malignant condition of the hematological system is defined by the abnormal growth of
immature white blood cells in the bone marrow, leading to anemia, thrombocytopenia, and immune suppression. These overlapping
hematological patterns may complicate diagnosis in endemic regions.Objective:The present study aimed to the study sought to
identify similarities in bone marrow suppression and immune response between leukemia.Methods:50 blood samples were collected
from patients diagnosed with leukemia (25 males, 25 females) and 25 healthy controls. Complete blood count (CBC) parameters
were analyzed using an automated hematology analyzer.Results:Leukemia patients showed a significant increase in lymphocyte
count and a decrease in hemoglobin and platelet levels compared with the control group. Similar hematological abnormalities.
Conclusion The study demonstrated a clear link between leukemia and changes in bone marrow and blood parameters, underscoring
the importance of bone marrow examinations in diagnosis and follow-up treatment, while highlighting the need for further research
to improve diagnostic and treatment methods
Keywords : Bone marrow, leukemia, blood, blood cells
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Introduction

Leukemia is a malignant hematological disorder
characterized by the abnormal proliferation of
white blood cells within the bone marrow and
peripheral blood. It is considered one of the
most common types of blood cancer worldwide
and is associated with significant alterations in
normal hematopoietic function[1].Leukemia,
Lymphoma and multiple myeloma are two
different types of blood cancer, each with its
own specific symptoms. However, many types
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of blood cancer share some common symptoms
[2]3].

Leukemia and bone marrow are directly and
causally linked, as the bone marrow is the
primary site of origin and development for most
types of leukemia [4]. Bone marrow contains
hematopoietic stem cells, which are pluripotent
cells responsible for producing all blood
components through a complex series of cell
division and differentiation processes regulated
by various growth factors and cytokines[5].
Under normal conditions, these processes are
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subject to precise genetic control that ensures a
balance between blood cell production and
programmed cell death[6]. Leukemia begins
when a stem cell or progenitor cell within the
bone marrow undergoes genetic mutations or
chromosomal abnormalities that lead to a loss of
control over the cell cycle[7]. Among the most
prominent of these changes are mutations
affecting genes that regulate cell division, cell
survival, and differentiation, giving the affected
cells a high capacity for proliferation and
resistance to programmed cell death[8]. As a
result, a leukemic clone forms and gradually
grows within the bone marrow. As the disease
progresses, leukemic cells begin to accumulate
within the bone marrow spaces, competing with
normal cells for space, nutrients, and growth
factors necessary for blood cell formation[9].
These cells also secrete inflammatory molecules
and cytokines that alter the bone marrow
microenvironment, inhibiting the activity of
healthy stem cells and reducing their ability to
produce normal blood cells[10]. This process is
known as bone marrow failure and is one of the
most significant pathological features of
leukemia[11]. This imbalance affects the
various components of the blood. A decrease in
red blood cell production leads to anemia,
accompanied by paleness, fatigue, and shortness
of breath[12]. A deficiency in platelets causes
increased bleeding and bruising. A decrease in
normal immune cells weakens the immune
system and increases the risk of recurrent
infections[13]. Conversely, the number of white
blood cells in the peripheral blood may be
significantly elevated, but most of these cells
are immature and lack  functional
competence[ 14].

Recent epidemiological studies indicate a rise in
leukemia rates in Iraq in recent years,
particularly among children[15]. Statistics
based on data from the Iraqi Cancer Registry
and specialized hematology centers show a
gradual increase in the number of registered
cases, with acute lymphoblastic leukemia
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(ALL) being the most prevalent type. Studies
also suggest that this increase may be linked to
several environmental, genetic, and health
factors, necessitating the strengthening of early
detection programs and
epidemiological surveillance to reduce the
disease burden and improve treatment outcomes
in Iraq[16].

Leukemia is the third most commonly
diagnosed cancer in Australia after breast and
colorectal cancer, and accounts for
approximately 10% of all cancer cases globally
[17].Epidemiological data indicate a steady
increase in incidence rates, primarily due to
rising life expectancy and improved diagnostic
techniques. Australian statistics show that the
disease affects males more frequently than
females, with an age-standardized incidence of
approximately 75 cases per 100,000 males
compared to 48 cases per 100,000 females[18].
Although leukemia can occur at any age, the

continuous

highest incidence rates are recorded in
individuals in their seventh and eighth decades
of life. It is one of the leading causes of
unpreventable cancer deaths in Australia. Five-
year survival rates have also increased to
approximately 68%, compared to around 52%
in the early 1990s, an improvement linked to
significant  advancements in  treatment
methods[1].

Blood cancer patients frequently receive a late
diagnosis and visit their primary care physician
several times prior to receiving a diagnosis [19].
Hospital  emergency  presentations  are
frequently used for diagnosis and are linked to
worse outcomes, such as a higher chance of
advanced disease and a lower survival rate [20].
Low knowledge of cancer has been proposed as
a factor in the postponement of seeking medical
care and the subsequent postponements in
diagnosis[22]. Given the high frequency of
symptoms such as fatigue, body aches and
pains, weakness, nausea, and weight loss, this
can be a particularly significant problem for
leukemia.[23], leading to a dearth of
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understanding about disease-specific
symptoms, such as leukemia's bleeding and
bruises and lymphoma's night sweats [24]. The
disregard for nonspecific symptoms exacerbates
this delay, which are frequently mistaken for
self-limiting illnesses and lead to several
consultations before a diagnosis is made.

A disturbance in the physiological activity of
the bone marrow occurs when immature white
blood cells proliferate excessively, displacing
healthy cells within the marrow. This
displacement results in a significant decrease in
platelet production, which negatively impacts
the efficiency of the blood clotting process. As
a result of this deficiency, individuals with
leukemia are more prone to easy bruising,
excessive bleeding, and the appearance of tiny
petechial (small, pinpoint hemorrhages)[25].
Material & Methods

Study design

The study design includes obtained approval
from the Ministry of Health to take samples
from patients for the purpose of conducting
research. 75 samples were collected, divided as
follows: 50 Patient's(25 females',25 males) , 25
controls, during a period of 3For approximately

Results &Dissection

several months, with the help of the Medical
City Complex (teaching laboratories and the
Centre for Hematology and Bone Marrow
Diseases). All these were in the 20 to 45 age
range, and then the patient's information was
sent, with enough of it, to a statistician to
compare the blood types.

5 ml of whole blood samples were collected
from leukemia patients and divided into EDTA
tube then performed a CBC analysis for each
patient.

Methods:

Collection of blood samples:

A disposable syringe was used to collect 5
milliliters of peripheral blood by vein puncture,
from each subject. The peripheral blood was
used to prepare blood by flow the blood in
EDTA tubes which used in the CBC study.
After the patients were diagnosed with
leukemia, the patients’ blood analyzed to detect
the percentage of red blood cells, white blood
cells, and platelets[26]. After that, The T Test
was used in the statistical analysis to ascertain
whether the percentage of blood cells in patients

Table (1): Comparison between control and patients according to Age

Parameters Controls, N=25
(mean = SD)
Age (years) 30.51 £9.78

and healthy individuals differed
significantly[27]
Patients N=50 P value
(mean £ SD)
32.2+6.96 0.428

The statistical shows there are no significant differences between patients with leukemia and control

based on age

92



Al-Shatrah Veterinary and Biological Sciences Journal
ISSN (Print): 2958-8952

Volume 2 , Issue 3, June 2026
Page 90 - 97

Table (2): Comparison between females and male patients according to Age

Parameters female, N=25

(mean = SD)

male N=25 (mean

P value

+ SD)

31.56 £6.42

Age (years)

32.88£7.53 0.50

The statistical T test shows there are no significant differences between Female patients and male

patients with leukemia based on age.

Table (3): Comparison of WBC, Lymphocyte Levels Between Patients and Control

Groups

WBC 7.17+1.3
2.17 0.62

Lymphocyte
The statistical T test shows there are no
significant differences between the control and
patients in WBC, but there are significant
differences between the control and patients in

lymphocyte

The blood contains either B or T

lymphocytes, As a component of the immune

8.45 +4.65 0.315

22.95 £ 15.6* <0.001

system, they aid the body in combating
infections. They are present in the lymphatic
glands, which are made of lymph tissue. One
kind of blood cancer that affects the lymph
nodes is lymphoma. The outcome is that the

lymphocytes start acting strangely [28]

Table (4): Comparison of WBC, Lymphocyte Levels Between Female and Male Groups.

WBC 8.26 + 3.49

Lymphocyte 19.12+12.8
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6.44 +£2.49 0.05
26.78 £ 15.47* 0.084
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The statistical T test shows there are significant
differences between females and male patients
in WBC, but there are no significant differences

between the control and patients in lymphocyte.

They aid the body in fending against diseases.
When a person has leukemia, their cells' DNA
changes in a way that causes the body to

produce a lot of immature white blood cells[29].

Table (5): Comparison of RBC, HB, and PLT Levels Between Patients and Control

Groups

RBC 4.35+0.46
HB 12.5+ 1.74
PLT 222.74+ 58.6

4.34+0.88 0.966
11.96 £3.0 0.317
201.64+ 107.1 0.268

Table (6): Comparison of RBC, HB, and PLT Levels Between Female and Male Groups

RBC 4.12+£0.51
HB 10.69+ 2.18
PLT 202.15£ 119.5

There are substantial disparities between female
and male patients in HB, but no significant
differences between female and male patients in
RBC or PLT, according to the statistical T test.

The study results showed clear differences in
blood cell indices between the patient group and
the control group, reflecting the direct impact of
leukemia on hematopoiesis[30]. These changes
can be explained by impaired bone marrow
function resulting from the abnormal
proliferation of leukemic cells, which affects the
production of normal blood cells[31].
Alterations in white blood cell counts were
observed due to an increase in leukemic cells or
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456+ 1.1 0.063
13.22 £3.2 0.02
201.13£95.4 0.974

the accumulation of immature cells, while a
decrease in red blood cell count and hemoglobin
levels was associated with anemia resulting
from the inhibition of red blood cell production.
Changes in platelet counts reflect impaired bone
marrow activity and a disruption in its ability to
produce blood cells in a balanced manner.
These findings are consistent with numerous
studies  indicating that Dblood count
abnormalities are among the most prominent
laboratory features associated with leukemia
and can be relied upon to assess disease
severity, monitor its progression, and evaluate
response to treatment[32].
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In leukemia, cancerous cells accumulate in the
bone marrow and occupy spaces meant for
healthy cells, thus inhibiting the normal process
of hematopoiesis (blood cell formation)[33]. As
a result, red blood cell production decreases,
causing anemia, and platelet count drops,
increasing the risk of bleeding. Additionally,
immature white blood cells are produced,
unable to perform their immune functions
efficiently, which increases susceptibility to
infections|[14].

According to immunophenotyping research,
acute leukemias may exhibit unanticipated
heterogeneity that cannot be detected by
morphological assessment. Numerous
investigations have shown that malignant
transformation can occasionally produce
cellular phenotypes that are both aberrant and
unstable. The leukemogenic process causes
abnormal gene transcription, which is most
likely the cause of such unstable phenotypes.
Thus, this malignant transformation of a
progenitor cell that can develop along either
myeloid or lymphoid routes has been used to
explain lineage heterogeneity[34]

Leukemic patients in the current study showed
notable changes, such as a considerable increase
in lymphocyte count and a drop in hemoglobin
and platelet levels when compared to the control
group[35].

Conclusion

the study results demonstrated a strong
correlation between leukemia and changes in
the bone marrow, as the bone marrow is the
primary site of blood cell formation and is
directly affected by cancerous cells. The
findings showed that bone marrow disorders
significantly contribute to disease progression
and the accompanying hematological and
immunological changes. The study also
underscores the importance of histological and
laboratory examinations of bone marrow for
early diagnosis, determining disease severity,
and monitoring treatment response. The study
recommends further research focusing on the
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molecular and genetic aspects of leukemia to

improve diagnostic and treatment methods,

increase survival rates, and enhance patients'
quality of life.
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