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ABSTRACT 

Thalassemia is a genetic disorder. Now a day’s beta thalassemia is becoming 

quite prevalent all over the world. The prevalence rate is varied in the different 

state of India. Beta (β)-thalassemia is of three types. The beta thalassemia major, 

minor and inter-media. The beta Thalassemia major patients have to be 

dependent on regular blood transfusion to sustain life. Only BMT (Bone Marrow 

Transplantation) is the cure for these patients which are costly in the developing 

country. The condition significantly impacts patient quality of life and imposes 

substantial healthcare costs, exceeding 1 lakh INR annually for treatment and 

management. 

The role of genetic factors, such as polymorphisms in MTHFR, prothrombin and 

Factor V Leiden, has been studied extensively, although results remain 

inconclusive. Societal factors, including the rise in inter-caste marriages without 

genetic screening, contribute to the increasing prevalence of thalassemia. 

Preventive measures, such as pre-marriage, antenatal and neonatal screening, are 

essential for early detection and management. Universal implementation of such 

screenings, as practiced in countries like Greece and Italy, has significantly 

reduced disease incidence. 

India has initiated measures, such as free carrier screening, blood transfusions, 

and HPLC testing, particularly in states like Uttar Pradesh. However, integrating 

affordable and accessible Point-of-Care (POC) diagnostic tests is crucial for 

timely intervention. Comprehensive efforts combining governmental policies, 

genetic counseling, and public awareness are vital to combating this genetic 
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disorder. 
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INTRODUCTION 

The approximate cost of treatment and management of thalassemia patients cost more than 1 lakh a year.  The 

beta thalassemia major patients frequently suffer from many vascular problems. Thrombophilia is a blood disorder 

that comprises imbalances in the blood coagulating factor due to ecological and hereditary components. Previous 

evidence shows that thrombosis is the commonest risk in beta-thalassemia patients [1,2]. Several studies have 

examined that MTHFR C677T, prothrombin G20210A (PT G20210A) and Factor V Leiden G1691A (FVL G1691A) 

polymorphism play a crucial role in the development of β-thalassemia major, yet the result was questionable and 

uncertain. Therefore, in this study, we executed the correlation between these gene polymorphisms with β-thalassemia 

major patients [3]. 

Regarding the treatment and management of the thalassemia patient we the state of Uttar Pradesh is blessed to 

have a great support from the blood cell division of National Health Mission, UP, India. 

 

DESCRIPTION 
 

Still the new mutations are emerging due to the mixing up of the gene pool. We need to be more focus in the 

diagnosis of genetic disorder. Earlier the main concern was in the particular community like Bohras, Muslims etc. One 

major reason to pop up the cases of thalassemia major is due to inter-caste marriage without seeing the genetic status 

of the individual. Earlier matching the gotra was the main issue before marriage [4]. Now days in India we say first 

match HBA2 status to check thalassemia status. 

The government of the country should make various screening and diagnosis mandatory for the eradication of 

thalassemia. They are indicated as under mentioned [5]. The country Greece has followed these rules now Greece is a 

thalassemia free country: Pre-marriage screening, antenatal screening, preconception screening, neonatal screening, 

preoperative/pre-anesthesia screening and genetic counseling. 

Pre-marriage screening: Pre-marriage screening should be implemented to detect β thalassemia carriers and 

hemoglobinopathies such as sickle cell trait. In developing country, it is not frequently acceptable because of social 

stigma and reasons in the general public. 

The pre-marriage screening should be possible in universities and colleges, schools or public places such as 

theater, shopping mall etc. Earlier it was performed in where the predominance of thalassemia is high. But nowadays 

due to the mixing up of the gene pool this screening is recommended in all colleges where students are of 

marriageable age. Our lab has performed this screening in the Tharu tribal area of the KheriLakhimpur, Uttar Pradesh, 

India. We have collected more than 700 samples from the college and carrier screening of sickle cell disease has been 

performed. It is a belt of HBS [6]. 

Antenatal screening: In antenatal screening irrespective of gestational age of all pregnant women should be 

screened for carrier status of thalassemia and hemoglobinopathies. The spouse of the affected female should be test 

for mutation such as α-, β thalassemia and hemoglobinopathies (HbS trait, Hb E trait, Hb D trait etc.) [7].  

The prenatal diagnosis have to be encouraged if the foetus is in danger for the having thalassemia mutations 

e.g. α-, β thalassemia and hemoglobinopathies (HbS trait, Hb E trait, Hb D trait etc.). If the couple found positive for 

thalassemia during antenatal screening they can decide for prenatal diagnosis and subsequent pregnancy [8-11]. 

Preconception screening: While troublesome circumstances are in the developing country like India, this 

ought to be done but mostly females frequently do not enroll in antenatal centres before 12 weeks of gestation. A 

similar methodology with respect to antenatal screening ought to be followed. The preconception screening is 

important for all couples coming to IVF in infertility clinics. If the female is a thalassemia carrier then her husband or 

sperm donor should be screened and vice versa [8-11]. 

Neonatal screening: Infant screening is mainly suggested in haemoglobinopathies such as sickle cell diseases, 

prevalent in tribal and urban populations. If possible, neonatal screening has to be implemented universally where 

infants are at high-risk for homozygous β-thalassemia and all instances of HbS-β thalassemia. This methodology will 

miss a couple of instances of sickle β-thalassemia when the mother is a β-thalassemia carrier and the father is a carrier 
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of HbS. All babies with significant hemoglobinopathy should be re-tested using molecular technology to confirm the 

diagnosis within three months after birth [8-11]. 

Preoperative/pre-anesthesia screening: Preoperative/pre-anesthesia screening of patients is preventive 

measure where the prevalence of HbS is high. As the presence of sickle hemoglobin might interfere during 

preoperative and postoperative procedures [8-11] 

Genetic counseling: Genetic counseling should be given by an expert to affected thalassemia families. The 

advice can likewise be given by a trained genetic counselor, a hematologist or a pediatrician [8-11]. 

 

Point of Care (POC) testing for thalassemia 

As there is a saying that prevention is better than cure. The thalassemia and hemoglobinopathies are genetic 

disorder and due to the migration of population in the different regions and endogamy the new combinations of 

thalassemia hemoglobinopaty are arising fast. For the eradication and further treatment and management of 

thalassemia disease an effective diagnostic test at the Point of Care (POC) is the need of hour. As thalassemia has 

been spread worldwide an early diagnosis, economical test, awareness programmes and prenatal screening will be a 

milestone for the eradication of this genetic disorder and to reduce burden of the health sector of a country 

subsequently the economics. The initial hematological, biochemical screening to the advance molecular testing less 

than one roof will not only help to diagnose the thalassemia patients but shall be also helpful in the treatment and 

management of the disease. The objective of POC for testing thalassemia will be achieved if these quick testing 

methods like NESTROFT. This has to be in the approachable distance to the patients. 

 

CONCLUSION 

The government should include the thalassemia screening as a mandatory tool for screening. The best example 

Italy and Cyprus there with the initiation of prenatal diagnosis and screening of the carrier now this is a thalassemia 

free country. Likewise in India, the Uttar Pradesh state government has initiated the task by giving free of cost of 

screening of thalassemia carrier, blood transfusion and iron chelators to several medical colleges. The Indian 

government has provided the HPLC machines to provide the screening of the carrier of thalassemia 

hemoglobinopathies. Basically the eradication, treatment and management of thalassemia are joint efforts of 

government, stake holder, policy makers, pediatrician, pathologist, transfusion medicine and geneticist. 

 

REFERENCES 

 

1. de Sanctis V, Kattamis C, Canatan D, Soliman AT, Elsedfy H, et al. (2017). β-thalassemia distribution in the 

old world: An ancient disease seen from a historical standpoint. Mediterr. J. Hematol. Infect. Dis. 9.  

 

2. Origa R (2000). Beta-Thalassemia. Gene. Revi. University of Washington, Seattle, pp. 1993-2022.   
 

3. Nigam N, Singh PK, Agrawal M, Nigam S, Gupta H, et al. (2020). Mthfr C677t, Prothrombin G20210a and 

Factor V Leiden (G1691a) polymorphism and beta-thalassemia risk: A meta-analysis. Cureus. 12.  

 

4. Pemberton TJ, Li FY, Hanson EK, Mehta NU, Choi S, et al. (2012). Impact of restricted marital practices on 

genetic variation in an endogamous Gujarati group. Am. J. PhysAnthropol. 149: 92-103.  

 

5. Ryan K, Bain BJ, Worthington D, James J, Plews D, et al. (2010). Significant haemoglobinopathies: 

Guidelines for screening and diagnosis. Br. J. Haematol. 149: 35-49.  

 

6. Nigam N, Kushwaha R, Yadav G, Singh PK, Gupta N, et al. (2020). A demographic prevalence of β 

Thalassemia carrier and other hemoglobinopathies in adolescent of Tharu population. J. Family. Med. Prim. 

Care. 9: 4305-4310.  

 

7. Ghosh K, Colah R, Manglani M, Choudhry VP, Verma I, et al. (2014). Guidelines for screening, diagnosis 

and management of hemoglobinopathies. Indian. J. Hum. Genet. 20: 101-119.  

 

8. Ghosh K, Ghosh K, Agrawal R and Nadkarni AH (2020). Recent advances in screening and diagnosis of 

hemoglobinopathy. Expert. Rev. Hematol. 13: 13-21.  

 

https://www.mjhid.org/index.php/mjhid/article/view/2017.018
https://www.mjhid.org/index.php/mjhid/article/view/2017.018
https://www.cureus.com/articles/32033-mthfr-c677t-prothrombin-g20210a-and-factor-v-leiden-g1691a-polymorphism-and-beta-thalassemia-risk-a-meta-analysis#!/
https://www.cureus.com/articles/32033-mthfr-c677t-prothrombin-g20210a-and-factor-v-leiden-g1691a-polymorphism-and-beta-thalassemia-risk-a-meta-analysis#!/
https://onlinelibrary.wiley.com/doi/10.1002/ajpa.22101
https://onlinelibrary.wiley.com/doi/10.1002/ajpa.22101
https://onlinelibrary.wiley.com/doi/10.1111/j.1365-2141.2009.08054.x
https://onlinelibrary.wiley.com/doi/10.1111/j.1365-2141.2009.08054.x
https://journals.lww.com/jfmpc/Fulltext/2020/09080/A_demographic_prevalence_of___Thalassemia_carrier.82.aspx
https://journals.lww.com/jfmpc/Fulltext/2020/09080/A_demographic_prevalence_of___Thalassemia_carrier.82.aspx
https://chooser.crossref.org/?doi=10.4103%2F0971-6866.142841
https://chooser.crossref.org/?doi=10.4103%2F0971-6866.142841
https://www.tandfonline.com/doi/full/10.1080/17474086.2019.1656525
https://www.tandfonline.com/doi/full/10.1080/17474086.2019.1656525


Nigam N, et al. 

 

 
Genetics and Molecular Research 23 (4): gmr34076 

9. Bain BJ (2006). Haemoglobinopathy diagnosis. 2
nd

 Edition. Blackwell Publishing Ltd, New Jersey, United 

States, pp.  63-127.  

 

10. Dacie JV (2006). Dacie and Lewis practical haematology. 10
th

 Edition. Elsevier Health Sciences.  

 

11. Mohanty D and Colah R (2008). Laboratory manual for screening diagnosis and molecular analysis of 

hemoglobinopathies and red cell enzymopathies. 1
st
 Edition. Bhalani Publishing House, Mumbai, India. 

https://onlinelibrary.wiley.com/doi/book/10.1002/9780470988787
https://www.sciencedirect.com/book/9780443066603/dacie-and-lewis-practical-haematology?via=ihub=https://www.sciencedirect.com/book/9780443066603/dacie-and-lewis-practical-haematology

