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INTRODUCTION
Leukemia is a type of cancer that originates in the bone 
marrow and affects the blood and blood-forming tissues. 
It is characterized by the uncontrolled growth of abnormal 
white blood cells, hindering the production of healthy 
blood cells. Leukemia can be broadly classified into four 
main types based on the speed of progression and the type 
of white blood cells involved: acute myeloid leukemia 
(AML), acute lymphoblastic leukemia (ALL), chronic 
myeloid leukemia (CML), and chronic lymphocytic 
leukemia (CLL). This article provides a comprehensive 
overview of leukemia, including its types, causes, risk 
factors, symptoms, diagnosis, treatment options, and 
ongoing research efforts to improve patient outcomes.
Leukemia is a type of cancer that affects the blood and 
bone marrow. It involves the overproduction of abnormal 
white blood cells, which hampers the body's ability to fight 
infections [1,2].

Leukemia can be classified into four main 
types: 

Acute myeloid leukemia (AML), acute lymphoblastic 
leukemia (ALL), chronic myeloid leukemia (CML), and 
chronic lymphocytic leukemia (CLL).
The exact cause of leukemia is not fully understood, but 
certain risk factors, such as genetic mutations, radiation 
exposure, and certain chemicals, may increase the likelihood 
of developing the disease. Common symptoms of leukemia 
include fatigue, frequent infections, easy bruising or 
bleeding, and swollen lymph nodes. Diagnosis involves 
blood tests and a bone marrow biopsy to determine the 
type and extent of the disease.Treatment for leukemia varies 
depending on the type and stage of the disease but often 
includes chemotherapy, targeted therapy, radiation therapy, 
immunotherapy, and stem cell transplant. Advancements 
in leukemia research have led to improved treatment 
options and increased survival rates for patients. Early 
detection, accurate diagnosis, and timely intervention are 
crucial for successful outcomes. Public awareness and 
support for Leukemia research are essential in the ongoing 
battle against this serious and potentially life-threatening 
condition [3,4].

Types of Leukemia

Leukemia is categorized based on the type of white blood 
cells affected and the rate of disease progression:
a) Acute myeloid Leukemia (AML): A rapidly progressing 
leukaemia that affects myeloid cells.
b) Acute lymphoblastic Leukemia (ALL): A fast-growing 
Leukemia that affects lymphocytes, particularly common 
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and affects the blood and blood-forming tissues. It is characterized 
by the uncontrolled growth of abnormal white blood cells, which 
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RESULTS
The mean fetal heart rate in the first trimester
of twin pregnancy with good outcome is pre-
sented in Table 1. The above data show that the
heart rate of embryos / fetuses in the first tri-
mester of uncomplicated twin pregnancy pro-
gressively increases between 6 and 8 weeks of
pregnancy, reaches the nadir of 170 beats per
minute in week 8 and then slows down to 150
beats per minute in week 11. The biggest dif-
ference in heart rate between a pair of twins
was found between 6 and 7 weeks of pregnan-
cy. Later in pregnancy, up to 11+6 weeks the
difference was similar and remained low.

Tab. 2. Fetal heart rate in the first
trimester of twin pregnancies with
unfavorable outcome

No. Gestational
age

(in weeks)

Heart rate
twin A / twin B

(beats/min)

The
difference
in heart

rate
between

twins
 (beats/

min.)

Type
of complications

1. 6+0 – 6+6 118/158 30 death of both
fetuses MCDA

2. 7+0 – 7+6 115/119 4 death of both
fetuses DCDA

3. 7+0 – 7+6 138/168 30 TTTS at 28 weeks
MCDA

4. 8+0 – 8+6 105/129 14 death of both
fetuses MCDA

5. 9+0 – 9+6 104/118 14 miscarriage DCDA

6. 10+0 – 10+6 95/109 13 death of both
fetuses MCMA

7. 10+0 – 10+6 0/24 24 death of both
fetuses MCMA

8. 9+0 – 9+6 124/146 22 TTTS at 28 weeks
MCDA

9. 7+0 – 7+6 98/106 8 death of both
fetuses MCDA

10. 7+0 – 7+6 115/124 9 miscarriage at 8
weeks MCD

11. 7+0 – 7+6 110/122 12 miscarriage at 10
weeks DCDA

TTTS – Twin-to-twin transfusion syndrome

Tab. 1. The mean fetal heart rate
and the difference in heart rate
between the pair of twins betwe-
en 6 and 11 weeks of uncomplica-
ted twin pregnancy

Group Gestational
age (weeks)

The mean
heart rate

(beats/min.)

Range
(beats/min)

The difference
in heart rate

between twins
(beats/min.)

1 (n=12) 6+0 – 6+6 141 125 - 158 11
2 (n=10) 7+0 – 7+6 140 115 - 169 11
3 (n=10) 8+0 – 8+6 170 164 - 176 6
4 (n=18) 9+0 – 9+6 165 136 - 179 6
5 (n=16) 10+0 – 10+6 160 146 - 176 5
6 (n=12) 11+0 – 11+6 150 136 - 164 6

Fetal heart rate in the first trimester of twin
pregnancies with unfavorable outcome is pre-
sented in Table 2.

In the case of intrauterine fetal demise of
both twins the heart rate was below 120 beats
per minute in at least one of the twins. Further-
more, we found that the difference in the he-
art rate is as important as the heart rate itself.
In pregnancies with high difference in heart rate
(20 or more beats/min) the outcome of the
pregnancy was unfavorable (death or TTTS
syndrome). In two cases with the fetal heart rate
more than 120 beats/min and high difference
in the heart rate, TTTS syndrome was observed
later in pregnancy.
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in children.
c) Chronic myeloid Leukemia (CML): A slower-
progressing leukaemia that affects myeloid cells.
d) Chronic lymphocytic Leukemia (CLL): A slow-
growing Leukemia that affects lymphocytes, most 
commonly diagnosed in older adults.

Causes and risk factors

The exact cause of Leukemia remains unknown, but certain 
risk factors may increase the likelihood of developing the 
disease:
a) Genetic factors: Inherited genetic mutations may 
predispose individuals to certain types of leukemia.
b) Radiation and chemical exposure: Previous exposure 
to high levels of radiation or certain chemicals has been 
linked to Leukemia development.
c) Blood disorders: Certain genetic disorders and blood 
disorders, such as myelodysplastic syndrome, can increase 
the risk of Leukemia [5,6].

Symptoms

Leukemia symptoms can vary depending on the type 
and stage of the disease. Common signs include fatigue, 
unexplained weight loss, frequent infections, easy bruising 
or bleeding, swollen lymph nodes, and bone pain.
Diagnosis: Diagnosing Leukemia involves blood tests, 
bone marrow aspiration, and biopsy to examine the type 
and number of abnormal cells in the bone marrow.
Treatment options: The treatment plan for leukemic 
depends on the type, stage, and individual patient factors. 
Treatment options include:

a) Chemotherapy: The use of powerful drugs to kill cancer 
cells.
b) Targeted therapy: Drugs that specifically target cancer 
cells' unique characteristics, minimizing harm to healthy 
cells.
c) Immunotherapy: Treatments that boost the body's 
immune system to recognize and attack cancer cells.
d) Radiation therapy: High-energy beams used to destroy 
cancer cells or reduce tumor size.
e) Stem cell transplant: Replacing damaged bone marrow 
with healthy stem cells.

Advances in Leukemia Research

Research in leukaemia continues to evolve, leading to 
improved treatment options and survival rates. Ongoing 
studies explore new therapies, targeted drugs, and 
immunotherapies to provide better outcomes for leukemia 
patients [7-9].

CONCLUSION
Leukemia is a complex and life-threatening blood cancer 
that requires a comprehensive understanding for effective 
management. Early detection, accurate diagnosis, and 
timely intervention are crucial in improving patient 
outcomes and quality of life. Public awareness, support for 
research, and access to advanced treatments are vital in the 
ongoing fight against leukemia. Collaborative efforts from 
the medical community, researchers, and the public can 
bring us closer to a future with improved treatments and 
increased survival rates for individuals affected by leukemia.
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