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Abstract: Thalassemia is a common form of hemoglobin disorders which has been emerged as a global
public health concern. It is more common in developing countries than the developed countries. There
is a lack of adequate data on the population-based estimation of thalassemia in the countrv. A scoping
studv was performed according to York methodology. The study aimed to find out the current situation
and prevention strategies of thalassemia in Bangladesh. World Health Organization (WIHO) estimates
beta-thalassemia carrier and hemoglobin I (HbLE) carrier as 3% and 4% respectively in Bangladesh.
A study among school children shows that the prevalence of beta-thalassemia trait and HbI trait in
Bangladesh are 4.1% and 6.1% respectively. Although WHO has advocated and promoted
thalassemia prevention programs from the early 1970s and several countries have already set up
comprehensive national thalassemia prevention programs, there is no such program in Bangladesh still
now. Considering the ethical issues, government policy, local structures, social values,
religion, and cultural tradition of owr country some comprehensive thalassemia prevention strateglies
can be suggested. Health education, awareness, premarital screening and thalassemia carrier identification,
vilnerable couple counseling, fetal DNA analysis and family screening program can be taken by the
government of Bangladesh. These preventative strategies could be effective for other developing
countries as well.
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Introduction

Thalassemia is the commonest form of autosomal recessive disorder worldwide which is characterized by
reduction or absent production of one or more of the globin chain that make up the hemoglobin (Hb) tetramers'.
Two fundamental forms of thalassemia arc a-thalassemia and f-thalassemia. Impaired synthesis of o globin
chain is classified as a-thalassemia; on the other hand, impaired synthesis of p globinchain is classified as 5
thalassemia which is the most common type of thalassemia’.

Now a day, inherited hemoglobinopathies have emerged as a global public health concern. It has been estimated
that every year 320.000 babies are born with any type of clinically significant hemoglobin disorder’. 1t’s a
matter of big concern that about 80.0% of these births occur in low resource countries of the world. A number
of studies determined that at least 5.2% of the world population carries hemoglobin variants’ and more than

Corresponding Author: Md. Rabiul Islam, Department of Public Health, Independent University Bangladesh.
Email: rabiuli@iub.edu.bd



https://doi.org/10.36481/diuhls.v06i1-2.ssdfy525

26 Thalassemia in Bangladesh:Current Situation and Prevention Strategies

100 million beta-thalassemia carriers with a global frequency of 1.5%". Clinical appearances of hemoglobinopathies
are due to the homozygous or compound heterozygous states between certain variants.

South Asia where around 23% (approximately 1.7 billion) of the world’s population reside” in this region and
it is been considered as a hotspot of hemoglobinopathies®. Several studies have been conducted in India on
thalassemia; as a result, most of the research findings on thalassemia in South Asia come from India. Beta
thalassemia carriers have been estimated to be between 2.78% to 4% in India®’ that comprises of
approximately 30-48 million beta-thalassemia carriers in India. In Pakistan, there are around 5-7%
thalassemia carriers which is approximately 5-12 million™*. Although many studies have been conducted in
India and Pakistan on thalassemia, there is a lack of rescarches and adequate data in Bangladesh. This study
aims to find out the current situation and prevention strategies of thalassemia in Bangladesh.

Materials and methods

The search for this review was conducted throughout the study period (January to July 2020) to track new
developments and published reports as well as articles. The review was carried out according to York
methodology, outlined by Arksey and O’Malley, 2005 from the University of York, United Kingdom’. A
comprehensive search for the published articles, reports and web page documents were carried out. Related
articles, reports and web page documents that met the inclusion criteria for this study were selected and
reviewed. Papers were included if the study was related to thalassemia issue and if the study was not based on
thalassemia they were excluded from the study. Finally, all results were summarized and reported.

Results and discussion

Current situation of thalassemia in Bangladesh

Bangladesh is one of the most densely populated countries in the world having over 160 million population
where approximately 6000 thalassemic children are born each year'® . Although Bangladesh lies in the
world’s thalassemia belt, the information on different aspects of thalassemia like epidemiology, clinical
course, mortality, complications and treatment outcomes is not available'.

In 2005 there were approximately 0.1 million of present thalassemia affected children in Bangladesh'”. It was
an estimation of a research of Khal et al, whereas WHO estimates beta-thalassemia carrier and HbE carrier as
3% and 4% respectively in the country in 2007”. However, this estimation has several limitations as was
conducted in 1980 and a small number of samples obtained from treatment centers ™. The only published
study on the prevalence of thalassemia (n=735) among the school children in Bangladesh showed the
prevalence of beta-thalassemia trait is 4.1%, and a 6.1% prevalence for the HbE traitin 20128, In 2017, there
was 6-12% of the population (about 1019 million people) are thalassemia carrier in Bangladesh'.

Study also estimated that the regional variation of beta-thalassemia carriers varies from 2.9% to 8.1% and
HbE carriers ranging from 2.4% to 16.5% in Bangladesh®. The prevalence of HbE was found much higher
(41.7%) among tribal children". Another study was conducted by Hasan et al, in 2013 at Dinajpur Medical
college hospital where they determined that among 60 patients, HbE disease was 30%, HbE Trait was
41.67% and HbE beta-thalassemia was 23.33%'®. This situation clearly shows the increasing trend of
thalassemia in Bangladesh. It is anticipated that if the situation continued, thalassemia will be a significant
burden for Bangladesh.
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Thalassemia prevention strategies

Thalassemia is a genetic disorder it can be managed only by preventing it. Considering this issue, some pilot
programs on thalassemia carrier screening, counseling and prenatal diagnosis werestarted in several at-risk
populations in the Mediterranean area in the late 1970s'". Currently, different countries such as UK, France.
Iran, Thailand, Ttaly, Greece, Cyprus, Australia, Singapore, Taiwan, Netherlands, Belgium and Germany,
Cuba and HongKong have setup comprehensive national thalassemia prevention program'®, Despite of
having a considerable number of thalassemia patients and carriers in Bangladesh, there is no national
thalassemia prevention program.

Considering the context of the country following strategies can be used to prevent thalassemia:

Health education and awareness
Health education will be one of the best approaches to prevent thalassemia. Although, Srilanka provides free

thalassemia screening facilities to the general population, due to lack of awareness and proper health education
its uptake was very poor ', From this situation, it is evident that without proper health education and
awareness thalassemia screening program will not be a successful one. Mass health education and awareness
should be provided among the general population, health personnel, at-risk people, and also among
policymakers. The prevention program should be directed considering the social values, religious laws and
cultural characteristics of the country. Intensive monitoring of the program is also required to make the
program successful.

Premarital screening and thalassemia carrier identification

Thalassemia carrier detection program should be designed to prevent marriage between two thalassemia
carriers. Couples at risk should be determined and they should be monitored closely. Now, premarital thalassemia
carrier screening is being performed on a voluntary basis in many countries of the world'”. The Orthodox
Church in Cyprus, requires a certificate of thalassemia carrier before marriage'” *". The national premarital
program is mandatory in many Muslim countries like Saudi Arabia, Iran, United Arab Emirates, Bahrain,
Tunisia, Lebanon, Qatar and Gaza Strip®" 2%, The objective of this obligation is to limit carrier marriage. The
study observed that there is no national thalassemia screening or carrier identification program in Bangladesh'".
So, premarital screening should be made compulsory for every citizen of Bangladesh. It can be obtained by
making the availability of hemoglobin electrophoresisor high-pressure liquid chromatography (HPLC).

Counseling of at risk couple

Thalassemia prevention program can be directed for genetic counseling of the vulnerable couple. This
program may include providing detailed information such as cause, symptom, prevention and prognosis of the
discase. Additionally, genetic risk estimation of the parents could be cffective to prevent thalassemia.

Fetal DNA analysis

Direct analysis of amplified DNA collected from fetal trophoblast or amniotic fluid cells is now available in
some countries like Cyprus, Sardinia, several regions of Continental Italy, Netherland, Belgium and Germany,
Northern and South America, Hong Kong. Taiwan, China, Indonesia, Malaysia, Jordan'"**, Chorionic villus-
sampling (CVS) at 10 weeks of pregnancy and amniocentesis at 16 weeks of pregnancy will help to detect
thalassemia affected child before their birth**, The study found that, in 2014, a DNA lab for prenatal DNA
analysis by chorionic villus sampling (CVS) and amniotic sampling has been set up in Dhaka Shishu
(Children) Hospital, Bangladesh'®. The lab has been established to detect the status of fetus where the parents
are thalassemia carriers and the DNA lab is ongoing'?. Fetal DNA analysis for prenatal thalassemia detection
was installed in Bangabandhu Sheikh Mujib Medical University (BSMMU) for a very short period of time'".
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Recently, some private organization of Bangladesh has started prenatal DNA analysis but it is very expensive
and unaffordable for the poor population '’. So, nationwide parental fetal DNA analysis and fetal cell analysis
in maternal plasma along with its technical advancements must be made available and affordable to prevent
thalassemia in Bangladesh.

Family Screening
Relatives of thalassemia patients are also susceptible to thalassemia 2°. To prevent this issue comprehensive
family screening for detecting thalassemia carriers will be effective.

Conclusion

From this literature review, we found a lack of population-based thalassemia research data in Bangladesh.
Based on the available information it is evident that the burden of thalassemia in Bangladesh is rapidly
increasing. We should not delay taking proper steps to prevent this important unavoidable public health
problem. Thalassemia management and treatment facilities in Bangladesh are not adequate. Besides, its
treatment is also very much costly that may fall a thalassemia affected family into financial hardship.
Comprehensive thalassemia prevention programs should be taken including health education and
awareness, premarital screening and thalassemia carrier identification, vulnerable couple counseling,
fetal DNA analysis and family screening.

References

1. Weatherall D. The inherited diseases of hemoglobin are an emerging global health burden. Blood. 2010 Jun
3:115(22):4331-6

2. Safizadeh H, Farahmandinia 7. Quality of life in patients with thalassemia major and intermedia in kerman-iran
(IR). Mediterr J Hematol Infect Dis. 2012:4(1).

3. Modell B, Darlison M. Global epidemiology of hemoglobin disorders and derived service indicators. Bulletin of the
WHO. 2008:86:480-7.

4. Colah R, Gorakshakar A, Nadkarni A. Global burden, distribution and prevention of p-thalassemia s and hemoglobin

E disorders. Expert Rev Hematol. 2010 Feb 1:371):103-17.

5. Central Intelligence Agency. The World Fuctbook 2016. Washington, DC: Central Intelligence Agency; 2016. Available from:
htips:ihwwwcia.gov/ library/publications/resources/the-world-factbook/geos/gt. html.

6. Mohanty D, Colah RB, Gorakshakar AC, Patel RZ, Master DC, Mahanta J, et al. Prevalence of p-thalassemia and
other hemoglobinopathies in six cities in India: a multicentre studv. J community Genet. 2013 Janl;4(1):33-42.

7 World Health Organization. Management of hemoglobin disorders: report of a joint WHO-TIF meeting, Nicosia,
Cvprus, 16-18 November 2007,

S, Ansari SH, Shamsi TS, Ashraf M. Farzana T, Bohrav M, Perveen K, et al. Molecular epidemiology of beta-thalassemia
in Pakistan: far reaching implications. Indian J Hum Genet. 2012:18(2):193.
Arksey H, O 'Malley L. Scoping studies: towards a methodological framework. Int J Soc Res Methodol 2005; §(1):19-32

m_ Tahura S, Selimuzzaman MD, Khan WA. Thalassemia Prevention: Bangladesh Perspective-4 Current Update. Bangladesh
Journal of Child Health, 2016;40¢1):31-8.

I Khan WA. Thalassemia in Bangladesh. Dhaka Shishu (Children) Hospital Jowrnal. 1999, 15: 42-44.

2 Hassain, Mohammad Sorowar, et al. Thalassemias in South Asia: clinical lessons learnt from Bangladesh. Orphanet

Journal of rare diseases. 2017, 12(1):93.

Khan WA, Banu B, Amin SK, Selimuzzaman M, Ralhman M, Hossain B, et al. Prevalence of beta thalassemia trait and

13 Hb E trait in Bangladeshi school children and health burden of thalassemia in owr population. DS (Child) T
2005 21(1):1-7

I Hossain MS, Raheem E, Sultana TA, Ferdous S, Nahar N, Islam S, et al. Thalassemia s in South Asia:
clinical lessons learnt from Bangladesh. Orphanet J Rare Dis. 2017 Dec:12(1):93.

/5 Shannon KL, Ahmed S, Rahman H, Priee CS, Khyvang J, Ram M, et al. Hemoglobin I and glhicose-6-phosphate

delivdrogenase deficiency and Plasmodium falciparum malaria in the Chittagong Hill Districts of Bangladesh.
Am J Trop Med Hvg. 2015 Aug 5,93¢2):281-6.




Daffodil International University Journal of Allied Health Sciences. Volume 6, Issue 1 & 2, 2019 29

0.

17.
18.

19.
20.
21
22.
23.

24.

Co A, Kan YW. The Prevention of Thalassemia. Cold Spring Harb Perspect Med. 2013; 3: a 011775. doi:
10.1101 eshperspect.aOll 775

Angastiniotis MA, Hadjiminan MG. Prevention of thalassemia in Cvprus. Lancet. 19581, 1: 369-71.

Model B, Darlison M, Birgens H, Cario H, Faustino P, Giordano PC, et al. Epidemiology of hemoglobindisor dersin
Europe:Anoverview. Scand JClinLablnvest. 2007,67:39-69.

Rathnavake RM. “Safe Marriages” for Thalassemia Prevention: A KAP Survey in Sri Lanka. Archivos De Medicina.
2015:6(3):20

Kalokairinow EM. The Experience of Beta Thalassemia and ts Prevention in Cvprus. Med. & L.. 2007:26:291.
Samavat A, Modell B. Iranian national thalassemiascreeningprogramme.BMJ.2004; 329:1134-37.

Inati A, Zeineh N, Isma'Eel H, Koussa S, Gharzuddine W, Taher A. i-Thalassemia : the Lebanese experience. Clin lab
Haematol. 2006 Aug:28(4):217-27

Premawardhena A, De Silva S, Arambepola M, Olivieri N, Merson L, Muraco J, et al. Thalassemia in Srilanka: A
progress report. Hum Mol Genet. 2004, 13:203-006

NewtonCR, GrahamA, HeptinsiallLE, Powell SJ, Summers C, Kalsheker N, et al. Analysisofanypointmutationin DNA.
The amplification refractory mutation svstem (ARMS). Nucleic Acids Res. 1989;17: 2503-16.




