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Introduction
The thalassemias are monogenetic hematologic disorders which are resulted by faulty synthesis of one or more of the

hemoglobin chains. Alpha and beta thalassemias are caused by reduction or complete absence in the synthesis of alpha or
beta globin chains respectively. Imbalances in globin chains leads to hemolysis and impair erythropoiesis. Silent carriers of
alpha thalassemia and people with alpha or beta thalassemia trait are asymptomatic and doesn’t need treatment. Alpha
thalassemia intermedia, or hemoglobin H disease, causes hemolytic anemia. Alpha thalassemia major with hemoglobin Bart’s
causes fatal hydrops fetalis. Beta thalassemia major results in hemolytic anemia, poor growth, and skeletal abnormalities
during infancy. Affected children need lifelong blood transfusions. Beta thalassemia intermedia is less severe when compared
with beta thalassemia major and may require episodic blood transfusions. People with beta thalassemia major often die due to
cardiac complications of iron overload by the age of 30. Hence it is the need of the hour to have proper understanding of
mechanism underlining thalassemia and thorough knowledge of the recent advances in the thalassemia research. Open access

journals provide a platform for the practitioner as well as researchers to share their research and findings and also to access
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scientific work of their interest which are published in those journals. Open access journals not only disseminate knowledge
but also help the researchers and authors to share their expertise and gain popularity in their respective fields.
Many physicians, haematologists, geneticists, researchers and NGOs unite to form societies and/or associations to bring
awareness among the parents and caretakers of the patients suffering with thalassemia and to support them in various ways
like collecting and providing the blood donors details, financial assistance and even funding thalassemia research etc. Many
societies like Thalassemia International Federation aims to provide equal access to quality health care for every patient with
thalassemia and other hemoglobin disorders across the world. Thalassaemia International Federation has developed an
internationally recognised educational programme, with the objective to continuously educate health professionals, patients
and their families, the community at large and policy-makers, based on four ways:

e By organising educational events including workshops, conferences and seminars at the regional, national and

international level,

e  The preparation, translation and distribution of publications;

e  The preparation, organisation and contribution in courses, e.g., electronic educational platform and ENERCA, and;

e The preparation and organisation of educational courses for patients and parents, e.g., the Expert Patients'

Programme and Capacity Building (https://www.thalassaemia.org.cy/about-us/educational-programme )

The societies support the understanding of thalassemia by creating awareness among the global communities and help in
providing better service to the patients and work together to improve the quality of life of the patients.

Many international peer-reviewed scholarly journals such as Journal of Genetic Disorders and Genetic Reports, Blood
Research & Hematologic Diseases_publish valuable research papers on topics of genetic background of thalassemias and
blood disorders, anemia’s, thalassemia etc. respectively. Dr. Mahmoud Sirdah et al. had published a research article entitled
“Genotype-phenotype characteristics of B thalassemia children in the Gaza Strip, Palestine” where they explored the
molecular, biochemical and haematological aspects of B-thalassemia children aged between 5-12 years in the Gaza Strip, in
about 325 patients who have been diagnosed with B-thalassemia major, they also investigated for any genotype/phenotype
associations which could be used in improving management protocols, such as blood transfusions and iron chelation, for
thalassemia patients.

Conferences like International Conference on Hematology & Blood Disorders allows students and researchers to present their
research and ideas to the pool of delegates attending the conference and can receive suggestions of the experts, these types of
interactions will motivate and help them excel in their field. Hongxia Yao presented a poster entitled ‘The spectrum of o and
B-thalassemia mutations of the Li people in Hainan province of China’ in 3rd International Conference on Hematology &

Blood Disorders.

Along with journals and conferences many researchers had penned their knowledge regarding thalassemia in the form of
books which are equally helpful in throwing light regarding the disease. ‘Thalassemia intermedia’ a book written by Wijdene
El Borgi and Naouel Ben Salah had detailed various aspects of thalassemia research like genetics, pathophysiology,

diagnosis, complications and management of thalassemia [1-13].
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Diagnosis of Thalassemia

It all started with electrophoresis of haemoglobin which provide the insights in pathophysiology of haemoglobinopathies.
Later DNA and RNA analysis hastened understanding of the disease. Subsequently, restriction enzyme analysis of high
molecular weight DNA with Southern blotting revealed crucial information . However, the complicated nature and was
unsuitable for analyzing beta thalassemia, which is caused by point mutations encouraged the use of PCR which
revolutionarised the research and Various permutations of PCR have revealed hundreds of point mutations leading to alpha-
and beta-thalassemia, and gap-PCR can analyze deletions. The large quantity of information gathered about thalassemia

mutations has been stored in a freely accessible online database like HbVar [14-38].

Therapy of Thalassemia
Various therapies are used in treatment as well as management if thalassemias. They can be broadly grouped into

conventional therapy and novel therapies.

Conventional Therapy

Transfusions and chelation: As defective erythropoiesis is one of the major pathogenic mechanisms of disease
manifestations (bone deformities, hepatosplenomegaly due to extramedullary hematopoiesis) transfusion was the mainstay of
therapy. However transfusion reactions due to alloantibodies, transfusion transmissible diseases were well documented in the
older literature. The major reason being differences in ethnicity in donors and recipients of transfusions, alloimmunization
etc. Resent advances in blood banking like better crossmatching, modern standards of safe blood banking with much reduced
pathogen transmission etc benefitted the transfusion dependent patients.

Hemosiderosis is a common complication of long term transfusion therapy hence desferrioxamine was used to prevent iron
overload since long time however it is not suitable to all patients this lead to investigations to find new chelators. Though

different chelators were brought into use they have shown one or other minor complications [39-66].

Hypercoagulability: Hypercoagulability is one of the major factors contributing to death in thalassemia patients. Although

many antithrombotic agents are available there are no clearcut protocols to deal with these complications [67-72].

Bone Marrow Transplantation: Allogenic bone marrow transplantation is a curative therapy which involves replacement of
the patient’s bone marrow with that of a suitable donor’s. Inspite of successful results this technique faces challenges from

alloimmunization, availability of donors and huge expenses [73-80].

Novel Therapies

Fetal hemoglobin induction: Many agents have been used with varying success to pharmacologically raise the levels of HbF
with tolerable adverse effects however results till date are mostly been disappointing. Recent studies on the regulatory
pathways of HbF expression, including the influences of MYB and BCL11a, have suggested new therapeutic targets for
raising HbF. These include interfering with MYB or BCL11a, which directly repress g-globin gene expression. However,

currently there are no specific drugs which can target these pathways [81-86].
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Activin receptor ligand traps: Recent findings of the role of GDF11 in erythropoiesis opened new areas for treating
thalassemia. While testing a drug named sotatercept an activin odifier for osteoporosis it was found to raise haemoglobin
levels by 12% which led to hypothesis that it can be used for anaemis. When sotatercept was tested in mouse model of
thalassemia remarkable results were found with increased terminal differentiation of erythroblasts, long with correction of
maturation arrest, along with RBC morphology improvement, with fewer aglobin precipitates on RBC membranes.
Furthermore, splenomegaly decreased. Notably, hepcidin levels also raised and reduced iron and transferrin saturation was
observed, which was independent of GDF15 expression. This is of importance because GDF15 has been suspected as the
culprit in down regulating hepcidin in thalassemia, resulting in iron overload. Luspatercept a congener of sotatercept has been
tested in Phase | study on normal human volunteers and in a Phase 2 study on thalassemia patients . Both the results shown a
rise in haemoglobin levels with tolerable side effects [87-90].

JAK2 inhibitors: Rise in erythropoietin levels, as observed in thalassemia and other anaemia, results in increase in the
number of erythroid precursors carrying phosphorylated Jak2.This is considered to contribute to ineffective erythropoiesis,
with massive erythroid hyperplasia and extramedullary hematopoiesis. Hence it is plausible to administer JAK2 inhibitors to
reduce splenomegaly and ineffective erythropoiesis in nontransfusion dependent thalassemia. However this may be
counterintuitive, as these drugs can result in anemia and other cytopenias, This approach is presently being tested in clinical
trials over selected patients [91-93].

Macrophage targeted therapy: The central macrophage of the erythroid island in the bone marrow interacts with surrounding
erythroblasts and provide regulatory feedback during erythropoiesis along with nutrient supply and phagocytosing extruded
erythroblast nuclei. In thalassemia these macrophages are found to exert a negative effect on hematopoiesis. Recent studies
involving macrophage depletion showed significant improvement of clinical features in a murine model of thalassemia
intermedia with improvement in splenomegaly, reduction in ineffective erythropoiesis, increased Haemoglobin with
improved erythrocyte morphology (along with reduced accumulation of a-globin chains in the RBC membrane), and
improved iron kinetics [94-97].

Heat shock protein 70: Thalassemic erythroid precursors undergo accelerated apoptosis while normal precursors don’t. An
essential erythroid transcription factor named GATA-1, is cleaved by transiently active caspases during late erythroid
differentiation. In normal erythroid precursors this GATA-1 protein is frotected from the premature capsase by a chaperon
protein called heat shock protein 70. This protein is translocated to the nucleus and protects GATA-1 proteolysis. However,
in b-thalassemia, heat shock protein 70 interacts with free a-globin chains present in the cytoplasm, which sequester it there
and prevent its translocation to the nucleus to protect GATA-1. This leads to maturation arrest and apoptosis. Genetic
manipulations like transfecting an uncleavable GATA-1 or a heat shock protein targeting the nucleus resulted in normal

maturation of thalassemia erythroblasts [98,99].

Genetic therapies: Scientists have been trying to replace nonfunctional beta-globin genes with cloned beta globin genes but
this has been hurdled by many factors like problems related to the vectors, to the complex regulation of globin gene

expression, as well as the very high level expression which was required for correction of genetic defects [100-105].
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Modulation of hepcidin: Though chelation is a successful therapy the ideal remedy for iron therapy would be its prevention.

Along with transfusional iron overload, thalassemia patients show hyperabsorption of iron due to insufficient production of

the peptide hepcidin. Many strategies have been attempted to compensate hepcidin insufficiency ranging from use of

hecpidin mimetic agents (“minhepcidins”), transgenic overexpression of hepcidin, and repression of TMPRSS6 etc [106].

Conclusion

Thalassemia can be well addressed through an integrative approach of neonatal screening and systematic treatment and

maintenance therapy. A lot of information is shared in open access journals which are available to be accessed freely and

used by various professionals like haematologists, physicians, geneticists and caretakers for treating thalassemias.
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