
COMMENTARY

Journal of  Molecular Pathophysiology, 2023
VOL 12, NO. 09, PAGE 01-02

Open Access

Genetic Mutations and Immune System Dysfunction in Haematological Diseases
Dewi Wisdharilla* 

Department of Hematology, University of Indonesia, Jakarta, Indonesia

Contact: Dewi Wisdharilla, Email: Wisdharilla123@gmail.com 

Copyright: © 2023 The Authors. This is an open access article under the terms of the Creative Commons Attribution NonCommercial ShareAlike 4.0   
(https://creativecommons.org/licenses/by-nc-sa/4.0/).

ARTICLE HISTORY
Received: 18-Aug-2023, Manuscript No. JMOLPAT-23-116058; 
Editor assigned: 21-Aug-2023, PreQC No. JMOLPAT-23-116058 (PQ); 
Reviewed: 05-Sep-2023, QC No. JMOLPAT-23-116058;  
Revised: 12-Sep-2023, Manuscript No. JMOLPAT-23-116058 (R); 
Published: 19-Sep-2023 

About the Study
Haematological diseases encompass a broad 
spectrum of disorders that affect the blood and 
blood-forming tissues. These disorders can have a 
profound impact on an individual’s health and quality 
of life, ranging from gentle conditions to life-threat-
ening malignancies. Understanding the pathogenesis 
of haematological diseases is crucial for accurate di-
agnosis, treatment, and prevention. Haematopoiesis 
primarily occurs in the bone marrow, a spongy tis-
sue found in the cavities of bones. Stem cells, known 
as Haematopoietic Stem Cells (HSCs), give rise to all 

blood cells (leukocytes), and platelets (thrombo-
cytes). These cells play vital roles in oxygen transport, 
immune defense, and blood clotting, respectively.
One significant factor contributing to the develop-
ment of haematological diseases is genetic mutations. 
These alterations can occur in HSCs or their progeny, 
leading to abnormal blood cell production. For ex-
ample, in diseases like sickle cell anemia and thalas-
semia, mutations affect the structure of haemoglobin, 
the oxygen-carrying protein in red blood cells. These 
changes result in distorted red blood cells that have 
difficulty carrying oxygen, leading to chronic anemia 
and related complications. In addition to mutations 
in genes encoding haemoglobin, mutations in other 
genes can drive the pathogenesis of haematological 
malignancies. In conditions like Chronic Myeloid Leu-
kaemia (CML), a specific genetic abnormality called 
the Philadelphia chromosome leads to the overpro-
duction of abnormal white blood cells. These cells can 
crowd out healthy blood cells, compromising the im-
mune system’s function.
Another key aspect of haematological disease patho-
genesis is the dysregulated proliferation and differen-

tiation of blood cells. In conditions like Acute Myeloid 
Leukaemia (AML), the uncontrolled proliferation of 
immature white blood cells disrupts the normal bal-
ance of cell types in the bone marrow. This results in 
a decrease in the production of normal blood cells 
and an increased risk of infection and bleeding. The 
immune system plays a crucial role in reducing and 
eliminating abnormal cells, including cancerous ones. 
Haematological diseases can compromise the im-
mune system’s function, making it less effective in 
detecting and destroying rogue cells. This can create 
a fertile environment for the development and pro-
gression of diseases such as lymphomas and multiple 
myeloma.
Environmental factors also contribute to the patho-
genesis of haematological diseases. Exposure to tox-
ins, radiation, and certain chemicals can increase the 
risk of developing blood disorders. For example, ben-
zene exposure is linked to the development of acute 
myeloid leukaemia, while ionizing radiation can in-
crease the risk of developing lymphomas. In some 
haematological diseases, the immune system mistak-
enly targets and attacks healthy blood cells, leading to 
autoimmune hemolytic anemia and immune throm-
bocytopenias. This pathogenesis involves the produc-
tion of autoantibodies that bind to and destroy red 
blood cells or platelets, causing anemia and bleeding 
disorders. The bone marrow microenvironment, con-
sisting of various cell types and extracellular matrix 
components, plays a crucial role in haematological 
diseases. Alterations in this microenvironment can 
support the survival and growth of abnormal blood 
cells. In conditions like myeloproliferative neoplasms, 
genetic mutations lead to changes in the bone mar-
row comfortable, promoting the overproduction of 
specific blood cell types.
Epigenetic modifications, which involve changes in 

blood cell types: Red blood cells (erythrocytes), white
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gene expression without altering the underlying DNA 
sequence, are increasingly recognized as important 
players in haematological disease pathogenesis. These 
modifications can lead to the silencing of tumour sup-
pressor genes or the activation of oncogenes, contrib-
uting to the development of blood cancers like Acute 
Lymphoblastic Leukaemia (ALL). The pathogenesis of 

haematological diseases is a complex and multifaceted 
process influenced by genetic, environmental, immune, 
and epigenetic factors. Understanding these mecha-
nisms is essential for developing targeted therapies 
and improving the diagnosis and treatment of these 
disorders. 




