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India lies within the global thalassaemia belt, with a large tribal 
population (8.6%) [1] and beta thalassaemia frequencies ranging 
from 3% to 17% [2,3]. The prevalence of sickle cell disease also 
ranges from 1% to 44% [4]. Approximately ten thousand children 
are born with beta thalassaemia major every year in India [5]. HbS 
is the most common, with a frequency of 4.3% [6], followed by HbE, 
which has a carrier frequency of 50-60% [7]. The genetic diversity 
of Indian haemoglobinopathies is mainly due to endogamy, 
consanguinity, and the large tribal population [8,9], as shown 
in regional and caste-specific analyses of haemoglobinopathy 
mutation data [10-12]. 

 Screening and diagnostic strategies for hemoglobinopathies 
in India have evolved over time to address this disease burden. 
The diagnostic approaches have transitioned from manual, time-
consuming methods to automated, high-resolution techniques 
such as HPLC for preliminary screening and PCR for confirming 
diagnosis and prenatal diagnosis [13,14]. Screening programmes 
are tailored to regional variants: HbS is common in the tribal 
populations of Central, Western, and Southern India; HbE is 
prevalent in North-Eastern states; and HbD is frequently found in 
Northern states, particularly Punjab [15,16]. 

 Children with haemoglobinopathies are particularly vulnerable 
to severe anaemia, which significantly increases the risk of 
morbidity and mortality. Key health impacts and complications 
include reduced oxygen supply, developmental delay, impaired 
cognitive development, organ damage and life-threatening crises 
[17]. WHO indicates that without early diagnosis and proper 

management, many children with these conditions die within 
their first few years of life. India has the world’s largest burden 
of transfusion-dependent β-thalassaemia in children (1-1.5 
lakh, with 10000 new cases annually). The Sankalp programme 
demonstrated that targeted antenatal screening is a highly feasible, 
effective and scalable strategy for preventing haemoglobinopathies 
in India [18]. In paediatric sickle cell disease, newborn screening, 
prophylactic antibiotics, vaccination and disease-modifying 
therapy (hydroxyurea) reduce vaso-occlusive crises and improve 
survival [19].

Therapeutic advances in the management of 
hemoglobinopathies in India have significantly improved patient 
survival, though equitable access to these treatments remains 
a challenge. Advancements include optimised transfusion 
protocols [20], advanced iron chelation, hydroxyurea therapy 
and expanding curative approaches, including hematopoietic 
stem cell transplantation [21]. The Indian government is 
addressing this through the National Health Mission guidelines on 
hemoglobinopathies, focusing on nationwide standards, neonatal 
screening and improved day care facilities for transfusion. Novel 
therapies and gene-based interventions for hemoglobinopathies 
have emerged as curative options in India, but their high cost has 
made them inaccessible [22]. The National Sickle Cell Anaemia 
Elimination Mission, launched in 2023, aims to eliminate the 
genetic transmission of sickle cell disease by 2047, with a focus on 
universal screening. Key strategies include community awareness, 
prenatal diagnosis, counselling for carriers and comprehensive 
care for affected individuals.
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In conclusion, hemoglobinopathies in India exhibit complex 
epidemiological and molecular landscapes driven by population 
genetics and socio-cultural practices. Strengthening integrated 
screening programs, expanding molecular diagnostics, improving 
pediatric care, and ensuring equitable access to advanced therapies 
are critical for reducing disease burden, particularly among high-
risk tribal populations.

Bibliography

1.	 Kumar M Mohan., et al. “Tribal population in India: A public 
health challenge and road to future”. Journal of Family Medicine 
and Primary Care 9.2 (2020): 508-512.

2.	 Dolai Tuphan Kanti., et al. “Prevalence of hemoglobinopathies 
in rural Bengal, India”. Hemoglobin 36.1 (2012): 57-63.

3.	 Singh Virender., et al. “Prevalence of hemoglobinopathies using 
high-performance liquid chromatography as diagnostic tool in 
anemic patients of tertiary care center of Western India”. Asian 
Journal of Transfusion Science 18.2 (2024): 257-263.

4.	 Mondal Santosh Kumar and Saikat Mandal. “Prevalence of 
thalassemia and hemoglobinopathy in eastern India: A 10-year 
high-performance liquid chromatography study of 119,336 
cases”. Asian Journal of Transfusion Science 10.1 (2016): 105-
110.

5.	 Warghade Sandeep., et al. “Prevalence of hemoglobin variants 
and hemoglobinopathies using cation-exchange high-
performance liquid chromatography in central reference 
laboratory of India: A report of 65779 cases”. Journal of 
Laboratory Physicians 10.01 (2018): 073-079.

6.	 Philip Joseph., et al. “Microcytic hypochromic anemia: should 
high performance liquid chromatography be used routinely 
for screening anemic and antenatal patients?”. Indian Journal 
of Pathology and Microbiology 56.2 (2013): 109-113.

7.	 Weatherall David., et al. “Inherited disorders of hemoglobin”. 
Disease Control Priorities in Developing Countries. 2nd edition 
(2006).

8.	 Basu Analabha., et al. “Genomic reconstruction of the history 
of extant populations of India reveals five distinct ancestral 
components and a complex structure”. Proceedings of the 
National Academy of Sciences 113.6 (2016): 1594-1599.

9.	 Nakatsuka Nathan., et al. “The promise of discovering 
population-specific disease-associated genes in South Asia”. 
Nature Genetics 49.9 (2017): 1403-1407.

10.	 Sinha Sujata., et al. “Profiling β-thalassaemia mutations in 
India at state and regional levels: implications for genetic 
education, screening and counselling programmes”. The HUGO 
Journal 3.1 (2009): 51-62.

11.	 Black ML., et al. “A descriptive profile of β-thalassaemia 
mutations in India, Pakistan and Sri Lanka”. Journal of 
Community Genetics 1.3 (2010): 149-157.

12.	 Trehan Amita., et al. “Clinicoinvestigational and demographic 
profile of children with thalassemia major”. Indian Journal of 
Hematology and Blood Transfusion 31.1 (2015): 121-126.

13.	 Jena Rabindra Kumar., et al. “Hemoglobin variant analysis 
and its comparison between conventional high-performance 
liquid chromatography using whole blood versus dried blood 
spot: High-performance liquid chromatography”. Indian 
Journal of Public Health 69.3 (2025): 280-285.

14.	 Shah Parth S., et al. “Mutation analysis of β-thalassemia in East-
Western Indian population: a recent molecular approach”. The 
Application of Clinical Genetics (2017): 27-35.

15.	 Ghosh Kanjaksha., et al. “Haemoglobinopathies in tribal 
populations of India”. Indian Journal of Medical Research 141.5 
(2015): 505-508.

16.	 Agarwal Rajat Kumar., et al. “Prenatal hemoglobinopathy 
screening & prevention in India: a cross-sectional study”. The 
Indian Journal of Medical Research 161.5 (2025): 441.

17.	 Kohne Elisabeth. “Hemoglobinopathies: clinical 
manifestations, diagnosis, and treatment”. Deutsches Ärzteblatt 
International 108.31-32 (2011): 532.

18.	 Agarwal Rajat Kumar., et al. “Prenatal hemoglobinopathy 
screening & prevention in India: a cross-sectional study”. The 
Indian Journal of Medical Research 161.5 (2025): 441.

19.	 Iughetti Lorenzo., et al. “Novel insights in the management 
of sickle cell disease in childhood”. World Journal of Clinical 
Pediatrics 5.1 (2016): 25.

20.	 Sinha Sujata., et al. “Haemoglobinopathies in India: estimates 
of blood requirements and treatment costs for the decade 
2017–2026”. Journal of Community Genetics 11.1 (2020): 39-
45.

19

Hemoglobinopathies in India: Current Landscape and Future Directions in Screening, Genomics, and Curative Therapies

Citation: MP Narayanan. “Hemoglobinopathies in India: Current Landscape and Future Directions in Screening, Genomics, and Curative Therapies". Acta 
Scientific Paediatrics 9.2 (2026): 18-20.

https://pmc.ncbi.nlm.nih.gov/articles/PMC7113978/
https://pmc.ncbi.nlm.nih.gov/articles/PMC7113978/
https://pmc.ncbi.nlm.nih.gov/articles/PMC7113978/
https://pubmed.ncbi.nlm.nih.gov/22004064/
https://pubmed.ncbi.nlm.nih.gov/22004064/
https://pubmed.ncbi.nlm.nih.gov/39822703/
https://pubmed.ncbi.nlm.nih.gov/39822703/
https://pubmed.ncbi.nlm.nih.gov/39822703/
https://pubmed.ncbi.nlm.nih.gov/39822703/
https://pubmed.ncbi.nlm.nih.gov/27011683/
https://pubmed.ncbi.nlm.nih.gov/27011683/
https://pubmed.ncbi.nlm.nih.gov/27011683/
https://pubmed.ncbi.nlm.nih.gov/27011683/
https://pubmed.ncbi.nlm.nih.gov/27011683/
https://pubmed.ncbi.nlm.nih.gov/29403210/
https://pubmed.ncbi.nlm.nih.gov/29403210/
https://pubmed.ncbi.nlm.nih.gov/29403210/
https://pubmed.ncbi.nlm.nih.gov/29403210/
https://pubmed.ncbi.nlm.nih.gov/29403210/
https://pubmed.ncbi.nlm.nih.gov/24056645/
https://pubmed.ncbi.nlm.nih.gov/24056645/
https://pubmed.ncbi.nlm.nih.gov/24056645/
https://pubmed.ncbi.nlm.nih.gov/24056645/
file:///C:/Users/ACTA/OneDrive%20-%20ECRONICON/Desktop/ACTA%202026/February%202026/ASPE/ASPE-26-ED-106/pnas.org/doi/10.1073/pnas.1513197113?__cf_chl_rt_tk=FZnazv3gslZU.daYJCFNlQC6D_hhfTxzK8HTijgjqCY-1776658530-1.0.1.1-WgNsQEiwTV5Xih.ejFITJv4G_z8pG4N_XevmxK7wT4E
file:///C:/Users/ACTA/OneDrive%20-%20ECRONICON/Desktop/ACTA%202026/February%202026/ASPE/ASPE-26-ED-106/pnas.org/doi/10.1073/pnas.1513197113?__cf_chl_rt_tk=FZnazv3gslZU.daYJCFNlQC6D_hhfTxzK8HTijgjqCY-1776658530-1.0.1.1-WgNsQEiwTV5Xih.ejFITJv4G_z8pG4N_XevmxK7wT4E
file:///C:/Users/ACTA/OneDrive%20-%20ECRONICON/Desktop/ACTA%202026/February%202026/ASPE/ASPE-26-ED-106/pnas.org/doi/10.1073/pnas.1513197113?__cf_chl_rt_tk=FZnazv3gslZU.daYJCFNlQC6D_hhfTxzK8HTijgjqCY-1776658530-1.0.1.1-WgNsQEiwTV5Xih.ejFITJv4G_z8pG4N_XevmxK7wT4E
file:///C:/Users/ACTA/OneDrive%20-%20ECRONICON/Desktop/ACTA%202026/February%202026/ASPE/ASPE-26-ED-106/pnas.org/doi/10.1073/pnas.1513197113?__cf_chl_rt_tk=FZnazv3gslZU.daYJCFNlQC6D_hhfTxzK8HTijgjqCY-1776658530-1.0.1.1-WgNsQEiwTV5Xih.ejFITJv4G_z8pG4N_XevmxK7wT4E
https://journals.lww.com/ijph/fulltext/2025/07000/hemoglobin_variant_analysis_and_its_comparison.8.aspx
https://journals.lww.com/ijph/fulltext/2025/07000/hemoglobin_variant_analysis_and_its_comparison.8.aspx
https://journals.lww.com/ijph/fulltext/2025/07000/hemoglobin_variant_analysis_and_its_comparison.8.aspx
https://journals.lww.com/ijph/fulltext/2025/07000/hemoglobin_variant_analysis_and_its_comparison.8.aspx
https://journals.lww.com/ijph/fulltext/2025/07000/hemoglobin_variant_analysis_and_its_comparison.8.aspx
https://pubmed.ncbi.nlm.nih.gov/28546763/
https://pubmed.ncbi.nlm.nih.gov/28546763/
https://pubmed.ncbi.nlm.nih.gov/28546763/
https://pmc.ncbi.nlm.nih.gov/articles/PMC4510746/
https://pmc.ncbi.nlm.nih.gov/articles/PMC4510746/
https://pmc.ncbi.nlm.nih.gov/articles/PMC4510746/
https://pubmed.ncbi.nlm.nih.gov/40844095/
https://pubmed.ncbi.nlm.nih.gov/40844095/
https://pubmed.ncbi.nlm.nih.gov/40844095/
https://pmc.ncbi.nlm.nih.gov/articles/PMC6962406/
https://pmc.ncbi.nlm.nih.gov/articles/PMC6962406/
https://pmc.ncbi.nlm.nih.gov/articles/PMC6962406/
https://pmc.ncbi.nlm.nih.gov/articles/PMC6962406/


21.	 Jain Dipty., et al. “The Indian experience with hydroxyurea in 
sickle cell disease: A 25-year systematic review”. The Indian 
Journal of Medical Research 162.1 (2025): 28.

22.	 Bangolo Ayrton., et al. “Curative Therapies for Hemophilias 
and Hemoglobinopathies in Adults: Immune, Gene, and 
Stem Cell Approaches in a Global Context”. Biomedicines 13.8 
(2025): 2022.

20

Hemoglobinopathies in India: Current Landscape and Future Directions in Screening, Genomics, and Curative Therapies

Citation: MP Narayanan. “Hemoglobinopathies in India: Current Landscape and Future Directions in Screening, Genomics, and Curative Therapies". Acta 
Scientific Paediatrics 9.2 (2026): 18-20.

https://www.mdpi.com/2227-9059/13/8/2022
https://www.mdpi.com/2227-9059/13/8/2022
https://www.mdpi.com/2227-9059/13/8/2022
https://www.mdpi.com/2227-9059/13/8/2022

	_GoBack

