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INTRODUCTION 

• The thalassemia syndromes are a heterogeneous group of inherited 
anemias characterized by defects in the synthesis of one or more of 
the globin chain subunits of the hemoglobin (Hb) tetramer. 

• The clinical syndromes associated with thalassemia arise from the 
combined consequences of inadequate Hb production and 
imbalanced accumulation of globin subunits. 

• The former causes hypochromia and microcytosis; the latter leads to 
ineffective erythropoiesis (IE) and hemolytic anemia.
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BURDEN OF THALASSEMIA

• Thalassemia is not a disease of ‘’ Just a few people’’.
• WORLDWIDE: According to WHO 4.5 % of population is affected by thalassemia and 

allied diseases.
• 56,000 conceptions would have a major thalassemia disorder and among them around 

30,000 would have β thalassemia major, the majority of babies being born in middle and 
low income countries.

(Reference :-(1)Cao A, Kan YW. The prevention of thalassemia. Cold Spring Harb Perspect Med 2013;3. a011775.  (2) Verma IC, Choudhary VP, Jain PK. 
Prevention of thalassemia: a necessity In India. Indian J pediatr. 1992;59:649-54).

• INDIA: The average prevalence of β-thalassemia carriers is 3-4% which translates to 35 to 
45 million carriers in our multi-ethnic and culturally and linguistically diverse population 
of 1.21 billion people. Several ethnic groups have a much higher prevalence (4-17%).

Reference :-(1)Madan N, Sharma S, Sood SK, Colah R, Bhatia HM. Frequency of b thalassemia trait and other hemoglobinopathies in northern and western 
India. Indian J Hum Genet 2010;16:16e25.  (2) Colah RB, Gorakshakar AC. Thal Reports. Control of thalassemia in India, 4; 2014. p. 1955.)
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COMMUNITIES WITH A HIGH PREVALENCE OF β-
THALASSEMIA

(Reference: Pediatric Hematology Oncology Journal Volume 2, Issue 4, December 2017, Pages 79-84)
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Burden of Thalassemia in GUJARAT : Based on study published by Indian red cross 
society Gujarat state branch on  3,17,539  samples in a study period of 4 year

(Reference: National Journal of Community Medicine Vol 3 Issue 1 Jan-March 2012) 

Prevalence of Common 
Haemoglobinopathies in tribal districts 

Prevalence of Common 
Haemoglobinopathies in non-tribal districts 
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Prevalence of β-thalassemia and expected annual births of β-
thalassemia major babies in the districts of Gujarat.

(Reference: British Journal of Hematology, 149, 739-747)
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Distribution of Sickle cell trait and β-
thalassemia trait in different castes of Gujarat
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Need for comprehensive programme for 
prevention and control of thalassemia

(Reference: Prevention and Control of Hemoglobinopathies in India, National Health Mission, Ministry of Health & 
Family Welfare, Govt. of India, 2016)

• It is estimated that around 10,000-15,000 babies with thalassemia 
major are born every year. 

• Most of the thalassemia major children resort to palliative treatment 
by blood transfusions which is eventually compromised by the 
concomitant problem of iron overload, alloimmunization and blood 
borne infections. 
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• The only cure available for these children with thalassemia major is bone marrow 
transplantation (BMT) more appropriately called hematopoietic stem cell transplant 
(HSCT). 

• However, this can help only a few patients because of cost, paucity of BMT centers, or 
non-availability of a suitable HLA matched donor. 

• Therefore, the mainstay of treatment is a regimen of regular blood transfusions followed 
by adequately monitored iron chelation therapy to remove the excessive iron overload-
as a consequence of the multiple blood transfusions. 

• Thus it is a transfusion dependent disorder and places a great burden on healthcare 
services. In India 2 million units of packed red cells are required for transfusion to 
thalassemic patients. 

(REF: Marwaha N. Whole blood and component use in resource poor settings. Biologicals 2010; 38 : 68-71.) 

• In India, the cost of transfusing and chelating a 30 kg body weight child for one year was 
estimated at Rs. 200,000 for one year in 2008. 

• With an estimated birth of 10,000 children with Thalassemia Major every year, and 
survival for 50 years, the cost of managing 500,000 children (10,000 x 50) works out to 
Rs.10000 crores, and Rs.100 crores even if only 1% were to survive to 50 years of age.
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• Birth rates of homozygous β-thalassemia have reduced considerably 
in different parts of the world. 

• Cyprus, Sardinia Italy and Greece have been able to control 
thalassemia with their extensive screening programs at various levels 
along with prenatal diagnosis. Iran has an antenatal diagnostic 
program and it has reduced birth of Thalassemia major children.

• Therefore there is an urgent requirement for starting a thalassemia 
screening and control program at national level.
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• Component of comprehensive thalassemia prevention and control:
• public awareness and education, 
• carrier screening, and counseling, 
• information on prenatal diagnosis 
• preimplantation diagnosis.
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SCREENING CARRIERS OF 
βTT

(universal Vs target group)
• Ideal is to screen every individual for βTT, but cost of screening is the 

prohibitive to this approach.
• Based on the experience of a pilot project funded and implemented under 

National Health Mission in Uttarakhand, the cost of screening one lakh 
adolescents was estimated at Rs.1 crore.

• Target group for screening
• Eligible couples- Increase awareness of the disease, and motivate for screening for 

carrier status. 
• Youth - Increase the awareness on the prevention and care of the disease. 
• Affected families- Encourage voluntary screening for thalassemia in the relatives 

(cascade screening). 
• Children who have thalassemia major- Inform about care and prevention of 

complications. 
• General community- Reduce myths and misconceptions.
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Screening for carriers of 
hemoglobinopathies

(Reference: Pediatric Hematology Oncology Journal 2 (2017) 79-84) 
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TIMING OF SCREENING FOR 
HEMOGLOBINOPATHIES
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First line screening tests for 
βTT

Differentiation of βTT from Iron 
deficiency Anaemia

RESULTS

CALCULATION IRON DEFICIENCY THALASSEMIA 
MINOR

MCV – (5 x Hb) –
RBC – 3.4

>0 <0

MCV/RBC >13 <13

MCH/RBC >3.8 <3.8

RBC <5.0 >5.0

MCH x (MCV)2/100 >1530 <1530
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Limitation of first line screening 
methods

• The Jai Vigyan project experience showed that NESTROFT missed an average of 
13% of ß thalassemia carriers. This was due to certain lacunae like non 
maintenance of water quality used at different centers, variations in preparation 
and dilution of the buffer due to frequent change of technicians who put up the 
test. 

• When the NESTROFT buffer was prepared centrally and sent to the different 
centers; the results improved considerably. Red Blood Cell (RBC) indices also 
missed around 3 to 4 % of beta thalassemia carriers at different centers. 

• However, if NESTROFT and RBC indices were taken together in the first step, less 
than 2% of beta thalassemia carriers were missed. 

• β-thalassemia carrier genotypes referred to as ‘silent’ carriers will not be 
detected on screening or by HPLC. 

• Only carrier states with clear diagnostic cut off values are detectable. 
• Some of the values will fall in equivocal range and may lead to missed detection.
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Recommended algorithm for 
thalassemia screening at different 

levels

19Dr. Manoj A. Kahar, Incharge, Sushrusha Blood Center, Navsari



Quality Assurance and Quality Control 
for the First line screening tests

• CBC report showing an MCV of <80 fl & MCH <27 pg is regarded as a 
positive screening test for βTT, and the sample is taken up for diagnostic 
testing by HPLC. 

• It is recommended that if a sample with normal MCV and MCH and Hb >8 
gm/dl shows a positive NESTROFT, it should also be taken up for further 
testing by HPLC as combined screening with CBC and NESTROFT has been 
shown to be more effective.

• The success of the screening program depends on the results of 
Hematology cell counter and NESTROFT.

• Utmost care must be taken to provide reliable results from the first line 
screening tests using appropriate & regular IQC and participation in 
EQAS/PT programme.
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IQC material for cell 
counters
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IQC material for HbA2
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EQAS/PT programme for HbA2

24Dr. Manoj A. Kahar, Incharge, Sushrusha Blood Center, Navsari



PRENATAL DIAGNOSIS-PREVENTING THE BIRTH 
OF AN AFFECTED CHILD OF “AT RISK COUPLE”

• The biochemical and molecular methods to identify the particular 
phenotype/genotype is the key to PND. 

• There are 22 common mutations and as well as other rare ones 
causing β-thalassemia in Asian Indians, the point mutation detection 
by reverse dot blot (RDB), allele-specific oligonucleotide hybridization 
for common mutations along with the amplification refractory 
mutation system (ARMS) technique was developed for PND. 

• Development of early and safe CVS has enabled PND to be 
undertaken in the first trimester of pregnancy. Though there is still a 
margin of error and precautions to prevent maternal contamination 
and other stringent care is necessary to not miss an affected child.
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Spectrum of β-Thalassemia 
mutations

(Reference: British Journal of Hematology, 149, 739-747)
• Around 80 mutations have now been characterized with IVS 1-5 (G>C) being 

the predominant mutation in most regions. 6 or 7 common mutations 
account for 80-90% of the mutant alleles and many rare and novel mutations 
are continuously being reported.
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Algorithm for Prenatal diagnosis 
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Why blood centres are central to 
Thalassemia prevention & Management 

Programmes
• Blood Centres have to offer Transfusion support to Thalassemia Major 

children at regular intervals.
• Challenges faced by Blood Centres:
(Reference: (1)Farrukh T. Shah, Farzana Sayani, Sara Trompeter, Emma Drasar, Antonio Piga. Challenges of blood transfusions 
in β-thalassemia, Volume 37, 2019, https://doi.org/10.1016/j.blre.2019.100588. (2) Chapter 2 Blood Transfusion Therapy in 
β-Thalassaemia Major.)

1. Arrange on time blood units from voluntary non remunerated blood 
donors on regular basis.

2. Prevent red cell alloimmunisation in multiply transfused 
thalassemia major children by giving phenotype matched blood.

3. Reduce rates of Adverse Transfusion Reactions especially FNHTR 
using Saline washed & Leukoreduced units.

4. Reduce risk of TTI by possibly issuing NAT tested units.
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Why Blood Centers are better placed to 
manage

Thalassemia Prevention & Control 
1) Already into counselling through Donor Motivator & Donor 

Counsellor. So Counselling about screening for β-Thalassemia would 
be an easier task.

2) Blood center has already contacts with many other Non 
Governmental charitable & social organizations, Education & 
Industrial institutes, through their voluntary Donor programme & 
Blood camps. Blood center can easily outreach these groups & 
convince them for either universal or targeted group screening for 
β-thalassemia trait.

3) Already have a list of Thalassemia children enrolled with them for 
regular transfusions. Their contacts can be used for cascade 
screening.
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4) Most blood canters are now headed by M.D. in Transfusion 
Medicine & such experts can properly manage the programme by 
evaluating CBC & HPLC reports. The Experts are in a position to look 
after the Preanalytical, Analytical and Postanalytical aspects of 
these screening tests and bring out quality assured results from first 
line screening tests.

5) Such experts can also be instrumental in making a team of Obs & 
Gynec, Geneticists and Molecular Pathology laboratory specialist 
guiding the collection & transportation of samples for prenatal 
diagnosis of Thalassemia.
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CONCLUSION

• Hemoglobinopathies are one of the major public health problems in 
India. 

• To achieve success in their prevention and control, an on-going 
holistic approach is required. It is feasible to establish centers for 
awareness, screening and counselling in blood centers. 

• Blood centers should establish linkage with higher centers for 
prenatal genetic testing and help in timely detection and thus 
prevention of birth of Thalassemia major babies. 

• It is expected that with optimal collaboration and support from 
community, effective prevention and control of thalassemia can be 
achieved. This will lead to a healthier new generation which enjoys a 
better overall quality of life.   
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IMPORTANT RESOURCES FOR THE PROGRAMME
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