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ABSTRACT

Background: Thalassemia major (TM) is an inherited hemolytic disorder occur due to abnormal hemoglobin
production as a result of HBB (Haemoglobin Subunit Beta) gene mutation because HBB gene provides
instructions for making of beta globin. The research study aim is to determine the frequency of beta
thalassemia major ABO blood group in different foundation of district Peshawar.

Methods: A descriptive cross-sectional study was conducted, involving 100 individuals with Thalassemia
major from different foundations in Peshawar, including Hamza Foundation and Fatmid Foundation. The data
was analyzed for statistical analysis using SPSS version 22.0 software.

Results: The study analyzed the gender-wise distribution of Thalassemia major patients, revealing that out of
the 100 individuals, 43 were female (43%) and 57 were male (57%). Moreover, the study examined the ABO
blood types among the participants. The most prevalent blood type among the Thalassemia major patients
was B+ (35.0%), followed by O+ (34.0%), A+ (26.0%), AB+ (4.0%), and O- (1.0%).

Conclusion: Based on the results, it can be said that among those with Thalassemia major in the population
under study, the B+ blood type is the most prevalent and well-known ABO blood group.
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INTRODUCTION

Beta thalassemia major (TM) is a congenital
haemolytic disorder characterized by an abnormal
haemoglobin  production due mutations in
haemoglobin subunit beta (HBB).! In beta
thalassemia major a type of point mutation in the
HBB gene located on chromosome 11.2 People can
inherit the thalassemia trait or disease from their
parents through the genes.’ Thalassemia major ABO
blood group identification is based on the presence or
absence of specific antigens on the surface of red
blood cells.* Individuals with beta thalassemia cannot
make enough beta globin chains, causing an excess
number of alpha chains.> ABO blood groups refer to
the classification system of human blood based on
the inherited properties of red blood cells.® The ABO
blood system is wused to determine blood
compatibility for transfusions.’

According to classification there are two main types
of thalassemia that is “Alpha-thalassemia” and
“Beta-thalassemia”.® Alpha-thalassemia is defined as
a deletion of one or both alpha genes.” Alpha
thalassemia is classified on basis of number of alpha
globin genes that are affected.!” Alpha thalassemia
Silent carrier is the mildest form of alpha thalassemia,
where deletion occur in one out of four alpha globin
genes.!! Alpha thalassemia trait deletions occur in
two of the four alpha globin genes.!> Hemoglobin H
disease is a rare type in which three of the four alpha
globin genes deletion occur.!> HbH disease include
mild jaundice and hepatosplenomegaly.!* Alpha
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thalassemia major is most severe form where
complete deletion of all four alpha globin genes
occur.”®

Beta thalassemia is defined as an inherited blood
disorder caused by mutation in beta chains of
hemoglobin occurs.!® The disease severity depends
on mutation of HBB gene responsible of instruction
for making beta globin subunit of hemoglobin.!”
(Tasnim et al., 2019). Beta thalassemia also causing
a mutation at binding site of SOX6 to y-globin, thus
increasing y-globin expression.!® Each individual
with thalassemia major carried an abnormal beta
globin protein.!® With passage of time HBB blockage
leads to decrease beta-chain synthesis and body
failed to build up new beta-chains leads to under
production of adult hemoglobin.?® Every year 60,000
infants are born with beta thalassemia major.> Beta
thalassemia has been divided into three main forms
as Dbeta thalassemia major, beta thalassemia
intermedia and beta thalassemia minor.’

Beta thalassemia major also known as Cooley's
anemia.”! Individuals with this type inherits two
mutated HBB genes, one from each parent produce
little or no beta-globin protein.?? Beta thalassemia
intermedia is a milder form and individuals with this
type have milder anemia that does not require regular
transfusion.! Beta thalassemia minor occurs when a
person inherits one mutated HBB gene from one
parent and one normal HBB gene from the other
parent”®> Beta thalassemia major occurs when
individual inherits both mutated HBB genes
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frequently  displaying severe anemia.’* Beta
thalassemia major results in a severe shortage of
hemoglobin and causes severe problems including
liver damage, heart disease, endocrine dysfunction
and cardiovascular disease.”> Most infants with
thalassemia major stillborn hydrophs fetalis.?® Beta
thalassemia a most common inherited genetic blood
disorder affecting millions both in developed and
under developed countries.?”- 28

According to frequency distribution the most
prevalent ABO Blood group of thalassemia major is
blood group O.* Number of studies suggests the
correlation of ABO blood groups with various
diseases.?’ However, the association of ABO blood
groups with thalassemia has largely been under
studied subject.®® Blood group is an important and
comparatively known parameter today which
exhibits a correlation with some common disease of
thalassemia.’! A genetic blood disease with a carrier
prevalence of 5-8%, beta-thalassemia major is
thought to affect 5,000 children in Pakistan each
year.’? Beta thalassemia major is the problem of
concern for public health in Pakistan.>* The Beta
thalassemia major diagnosis is mainly by typical
blood film and presence of more than 20% fetal
hemoglobin.3*

Modern treatment for thalassemia includes correcting
anemia by taking Reblozyl 25mg/vial medicine
(FDA approved) available in injection form obtained
with prescription under supervision of experienced
hematologist.*> By inhibiting the Smad2/3 signaling
pathway, which slows down red blood cell
development, luspatercept, the active ingredient in
reblozyl, controls the maturation of red blood cells.*®
The second method is gene therapy, which involves
taking patient blood stem cells and genetically
modifying them outside of the body to prevent the
expression of the BCL11A gene, which typically
stops the fetal hemoglobin synthesis soon after
birth.3” Thirdly uses of Iron chelating agents that
include medication Deferoxamine 500mg/vial also
known as desferrioxamime available in injection
form,* Asunra 400mg tablets is also used to treat an
excessive accumulation of iron in body due to
multiple blood transfusion® and is used for adults
and children above 2 years of age, Kelfer-250
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capsule is a medication used to treat chronic iron
overload caused due to frequent blood transfusion.*’
It remove excess iron and also reduce the risk of
organ damage. The study purpose was to find out
ABO blood groups frequencies of beta thalassemia
major patients registered at Thalassemia Care centre,
Peshawar.

MATERIALS AND METHOD

A descriptive cross-sectional study was conducted in
Fatimid foundation and Hamza foundation of district
Peshawar. Duration of the study was 4 months from
February to June 2023. A total of 100 samples were
collected for this study. A primary data were
collected through Sample convenience method. All
those individuals who were diagnosed for Beta
thalassemia major are included in this study.
Individuals diagnosed with any other types of
thalassemia (e.g., alpha-thalassemia, Beta
thalassemia (minor, intermedia) are excluded from
this study.

A 3ml of venous blood was drawn using disposable
syringe and placed in EDTA tubes used for CBC and
performing blood group. The collected blood were
putted on sterile glass slides into three separate drops,
the first drop were mixed with antisera A and the
second drop were mixed with antisera B and the third
drop were mixed with antisera D. The obtained
results were recorded, and similar procedure was
applied to all collected samples.

The data was analyzed for statistical analysis using
SPSS version 22.0 software.

RESULTS

Out of 100 individual participating in this study
representing that 57 were male and 43 were female
and individual from 1-10 years were mostly affected
showing percentage of about 86.0%, while those
from 11-20 years showing percentage of about 13.0%
and similarly those from 21-30 years showing
percentage of about 1.0% (Table 1).

Among 100 individuals with thalassemia major, the
most common ABO blood type was B+ (35.0%),
followed by O+ (34.0%), A+ (26.0%), AB+ (4.0%)
and O-(1.0%). This distribution was different from
the general population in Pakistan, where blood type
B is the most commonly affected, followed by O, A,
and AB (Table 1).

Table 1: Gender, age-wise, and ABO blood group frequencies of Thalassemia patients

Gender wise Age wise Blood groups of thalassemia patients Total
distribution of distribution of percentage
thalassemia patients thalassemia
Gender Frequency patients A B AB o o

Percentage Positive | Positive | Positive | Positive | Negative
Male 57 (57.0%) 1-10 Years 21 28 4 32 1 86.0
Female 43 (43%) 11-20 Years 5 0 2 0 13.0
Total 100 (100%) | 21-30 Years 0 1 0 0 0 1.0
Total Sum 26 35 4 34 1 100.0
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Table 2: Distribution of Thalassemia major patients
according to ABO blood group

Blood groups Frequency (n) Percent
A Positive 26 26.0
B Positive 35 35.0
AB Positive 4 4.0
O Positive 34 34.0
O Negative 1 1.0
Total 100 100.0
DISCUSSION

A hereditary blood illness known as beta thalassemia
major is characterized by aberrant synthesis of
hemoglobin,*' which results in severe anemia,
exhaustion, feeding difficulties, weakness, jaundice,
irritability, stunted development, enlarged belly,
deformed facial bones, and failure to thrive.
Thalassemia major manifests clinically between the
ages of 6 and 24 months. It is most frequently noted
that consanguineous couples have higher rates of
thalassemia.*?

There is an increased likelihood of producing
children with thalassemia major with each pregnancy
when both parents carry the gene.** Babies with beta
thalassemia  major  exhibit  aberrant linear
development, variable degrees of muscular atrophy,
and malnutrition, which impairs growth.*
Additionally this study reveals that frequency of
thalassemia major among individuals with aged
groups between 1-10 years (86.0%), followed by the
age groups 11-20 (13.0%) and 21-30 (1.0%). By
comparing with other studies conducted in Pakistan
suggest that thalassemia major is mostly occurs in
children because the life expectancy of thalassemia
major is about 1-10 years.®

According to our study among the thalassemia major
patients the most commonly affected ABO blood
group was B+ (35.0%), followed by O+ (34.0%), A+
(26.0%), AB+ (4.0%), and O- (1.0%). This
observation agreed with another study published by
Ayub Medical College in Pakistan, which found
similar trends in ABO blood type frequencies among
thalassemia major patients.*® This consistency
strengthens the reliability of the findings and
suggests that B+ blood type individuals are more
susceptible to thalassemia major in different
foundation of District Peshawar.

CONCLUSION

This study concludes that B+ blood type as the most
commonly affected among thalassemia major
patients in District Peshawar. This study also
concludes that O- blood type as the less commonly
affected among thalassemia major patients in District
Peshawar. By comparing to all other types of
thalassemia individual with thalassemia major
survived for a long time with regular transfusion of
packed RBCs. Individuals with beta thalassemia
major have not been regularly transfused usually die
before the second-third decade. The study found that
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among thalassemia majors, those between the ages of
1 and 10 were the most often afflicted.

To educate the patients and their families about
awareness and how to cope with thalassemia
conditions. Also recommend prenatal testing to
prevent passing thalassemia to their offspring, beta
thalassemia screening for at risk couples, informed
decisions about pregnancy, identification of carriers
in the family. Growth and development often return
to normal once 9.5 to 10.5 g/dL of Hb is maintained
with frequent transfusion treatment for a duration of
10 to 12 years. Correction of anemia, suppression of
erythropoiesis, and prevention of gastrointestinal iron
absorption, which happens in patients who are not
transfused—are the objectives of transfusion
treatment. The relationship between blood groups A,
B, and O and thalassemia major has to be
investigated further.

REFERENCES

1. Origa R. Beta-thalassemia. University of
Washington, Seattle, Seattle (WA), . 2021;04 Feb
2021(PMID: 20301599 ).

2. Alotibi RS, Alharbi E, Aljuhani B, Alamri B,
Elsayid M, Alhawiti NM, et al. The frequency and
spectrum of HBB gene mutation in -Thalassemia
patients in Saudi Arabia. Journal of Natural Science,
Biology and Medicine. 2019;10(1):97.

3. Prathyusha K, Venkataswamy M, Goud KS,
Ramanjaneyulu K, Himabindu J, Raj KS.
Thalassemia-A Blood Disorder, its Cause, Prevention
and  Management. Research ~ Journal of
Pharmaceutical Dosage Forms and Technology.
2019;11(3):186-90.

4.  Marbut SMM, Hamdi MA, Jumaa AM, Salman
BA. Distribution of ABO blood groups in beta
thalassemia patients dependent on blood transfusion
In Bagdad city. Journal of Madenat Alelem
University College. 2018;10(2):1-11.

5. Ali S, Mumtaz S, Shakir HA, Khan M, Tahir

HM, Mumtaz S, et al. Current status of
beta-thalassemia and its treatment strategies.
Molecular  Genetics &  Genomic Medicine.

2021;9(12):e1788.

6. Elsherif S, Othman M. The Effect of ABO
Blood Groups on Hypercoagulability and the Risk of
Thrombosis in Cancer Patients: A Narrative Review.
April 2022, Volume 6.16.

7. Li G, Chen F, Wang N, Zhang M, Lu X, Chen
H, et al. A study of blood group conversion in
patients with ABO incompatible hematopoietic stem
cell transplantation—A decade survey. Transfusion
and Apheresis Science. 2023;62(2):103576.

8. Tang H, Yu R, Yu Z, Xi H. Comparison of
screening indicators for different types of thalassemia
carriers in Hunan Province. Journal of Medical
Biochemistry. 2023.

9. Harteveld CL, Higgs DR. o-thalassaemia.
Orphanet journal of rare diseases. 2010;5(1):1-21.

10. Xu L, Chen M, Zheng J, Zhang S, Zhang M,
Chen L, et al. Identification of a novel 91.5



National Journal of Life and Health Sciences
Vol: 3(1), 2024

kb-deletion (aa) FJ in the a-globin gene cluster using
single-molecule real-time (SMRT) sequencing. The
Journal of Maternal-Fetal & Neonatal Medicine.
2023;36(2):2254890.

11. Vijian D, Wan Ab Rahman WS, Ponnuraj KT,
Zulkafli Z, Bahar R, Yasin N, et al. Gene Mutation
Spectrum among Alpha-Thalassaemia Patients in
Northeast  Peninsular ~ Malaysia.  Diagnostics.
2023;13(5):894.

12. Tamary H, Dgany O. Alpha-thalassemia.
University of Washington, Seattle, Seattle (WA), 01
Oct 2020. 2020;PMID: 20301608.

13. QiuY, Wei S, Hou W, Lai K, Zhu H, Li W, et
al. Molecular Basis and Hematologic Phenotype of
Hemoglobin H Disease Combined with Two Rare
B-Globin Mutations. Hemoglobin. 2023:1-4.

14. Lawrence C, Meier ER. Erythrocyte disorders.
Biochemical and Molecular Basis of Pediatric
Disease. 2021:529-60.

15. Kalle Kwaifa I, Lai MI, Md Noor S.
Non-deletional alpha thalassaemia: a review.
Orphanet journal of rare diseases. 2020;15(1):1-12.
16. Shafique F, Ali S, Almansouri T, Van Eeden F,
Shafi N, Khalid M, et al. Thalassemia, a human
blood disorder. Brazilian Journal of Biology.
2021;83.

17. Tasnim R. Mutation patterns in the HBB gene
determine the frequency and onset of blood
transfusion in patients with beta-thalassemia major
and HbE-beta thalassemia: Brac University; 2019.

18. Khiabani A, Kohansal MH, Keshavarzi A,
Shahraki H, Kooshesh M, Karimzade M, et al.
CRISPR/Cas9, a promising approach for the
treatment of P-thalassemia: A systematic review.
Molecular Genetics and Genomics.
2023;298(1):1-11.

19. Alkilani S, Sevimoglu T. In silico analysis of
substitution mutations in the [-globin gene in
Turkish population of [-thalassemia. Journal of
Biomolecular Structure and Dynamics. 2023:1-8.

20. Al-Salem A. Medical and  surgical
complications of sickle cell anemia: Springer; 2015.
21. Yadav P, Kumari S, Kumar V. Successful
Outcome of Pregnancy in p-thalassemia Major
Individual. International Journal Of Scientific Study.
2017;5(1):252-4.

22. Sadir W. Gene Therapy as an Alternative
Treatment for Both Genetic and Acquired Diseases.
6/18/2015.

23. Upendraa R, MananChamariab L. Single
nucleotide polymorphisms (SNPs) in causing
B-thalassemia. International Journal of Pharma
Sciences and Research. 2019;10(1):60-70.

24. De Simone G, Quattrocchi A, Mancini B, di
Masi A, Nervi C, Ascenzi P. Thalassemias: From
gene to therapy. Molecular Aspects of Medicine.
2022;84:101028.

25. Faranoush M, Faranoush P, Heydari I,
Foroughi-Gilvace MR, Azarkeivan A, Parsai Kia A,
et al. Complications in patients with transfusion

Research Article
ISSN: 3006-5852 & ISSN: 3006-5844

dependent thalassemia: A descriptive cross-sectional
study. Health Science Reports. 2023;6(10):¢1624.

26. Taweevisit M, Thorner PS. Hydrops fetalis in
the stillborn: a series from the central region of
Thailand. Pediatric and Developmental Pathology.
2010;13(5):369-74.

27. Weatherall D. Thalassemia as a global health
problem: recent progress toward its control in the
developing countries. Annals of the New York
Academy of Sciences. 2010;1202(1):17-23.

28. Bejaoui M, Guirat N. Beta thalassemia major in
a developing country: epidemiological, clinical and
evolutionary aspects. Mediterranean journal of
hematology and infectious diseases. 2013;5(1).

29. Franchini M, Lippi G. The intriguing
relationship between the ABO blood group,
cardiovascular disease, and cancer. BMC medicine.
2015;13(1):1-3.

30. Laghari ZA, Baig N, Charan T, Lashari K,
Suhag R. Distribution of ABO blood groups and
rhesus factor in B-thalassemia patients at Thalassemia
Care Center Nawabshah, Pakistan. Sindh University
Research Journal-SURJ (Science Series).
2018;50(01):123-8.

31. Hadjesfandiari N, Khorshidfar M, Devine DV.
Current understanding of the relationship between
blood donor variability and blood component quality.
International ~ journal of molecular sciences.
2021;22(8):3943.

32. Bibi M, Malik SN, Afridi A, Rehman Z,
Abedien ZU, Khattak AA. Incidence of
Beta-Thalassemia Minor among Healthy Blood
Donors. Pakistan Journal of Medical & Health
Sciences. 2023;17(01):746-.

33. Zaheer HA, Waheed U, Abdella YE, Konings F.
Thalassemia in Pakistan: A forward-looking solution
to a serious health issue. Glob J Transfus Med.
2020;5(1):108-10.

34. Brancaleoni V, Di Pierro E, Motta I, Cappellini
M. Laboratory diagnosis of thalassemia. International
journal of laboratory hematology. 2016;38:32-40.

35. Borgna-Pignatti C. Modern treatment of
thalassaemia  intermedia.  British  journal of
haematology. 2007;138(3):291-304.

36. Lan Z, Lv Z, Zuo W, Xiao Y. From bench to
bedside: The promise of sotatercept in hematologic
disorders.  Biomedicine &  Pharmacotherapy.
2023;165:115239.

37. Rosanwo TO, Bauer DE. Editing outside the
body: ex vivo gene-modification for
B-hemoglobinopathy cellular therapy. Molecular
Therapy. 2021;29(11):3163-78.

38. Knapple IODD. State and Public School Life
and Health Insurance Board Drug Utilization and
Evaluation Committee November 06, 2017 1: 00 pm
EBD Board Room—501 Building, Suite 500.

39. Karumanchi SB. Formulation Development and
Evaluation of Deferasirox Dispersible Tablets:
Arulmigu Kalasalingam College of Pharmacy,
Krishnankoil; 2014.



National Journal of Life and Health Sciences
Vol: 3(1), 2024

40. Siddique A, Kowdley K. The iron overload
syndromes. Alimentary pharmacology & therapeutics.
2012;35(8):876-93.

41. Thein SL, Rees D. Haemoglobin and the
inherited disorders of globin synthesis. Postgraduate
haematology. 2015:72-97.

42. Abu-Shaheen A, Heena H, Nofal A,
Abdelmoety DA, Almatary A, Alsheef M, et al.
Epidemiology of thalassemia in Gulf Cooperation
Council countries: a systematic review. BioMed
research international. 2020;2020.

43. LiaoC,Mo QH, LiJ,LiLY, Huang YN, Hua L,
et al. Carrier screening for a-and B-thalassemia in
pregnancy: the results of an 1l-year prospective
program in Guangzhou Maternal and Neonatal
hospital. Prenatal Diagnosis: Published in Affiliation
With the International Society for Prenatal Diagnosis.
2005;25(2):163-71.

44. Esan A. Hematological differences in newborn
and aging: a review study. Hematol Transfus Int J.
2016;3(3):178-90.

45. Mufti G-E-R, Towell T, Cartwright T. Pakistani
children’s experiences of growing up with
beta-thalassemia major. Qualitative health research.
2015;25(3):386-96.

46. Sharif Y, Irshad S, Tarig MH, Qadeer MI,
Sharif S. Correlation of serum trace elements (copper
and selenium) in patients with beta thalassemia major
in Pakistan. 2019.

Research Article
ISSN: 3006-5852 & ISSN: 3006-5844



