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Thalassemiais a hereditary blood disorder which is passed down
through families in which the body makes an abnormal form of
hemoglobin. This disorder results in the destruction of red blood cell in
large number, which leads to anemia. It is caused by mutation in the
DNA of cells that make hemoglobin. Thalassemia should be prevented
by premarital screening and prenatal diagnosis which is helpful in
decreasing prevalence and future incidence of thalassemia. The most
important problem in thalassemia patients are iron overload, cardiac
arrhythmia, hepatitis, osteoporosis and endocrine disorder however
there are typical signs and symptoms of anemia. People with
thalassemia can get treatment as indicated by the degree of seriousness
of their condition. Blood transfusion is the common treatment for
thalassemia. This review presents the types, diagnosis, prevalence,
complications and treatment of thalassemia.
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INTRODUCTION: the premature chain termination [°l.

Thalassemia is one of the common
hereditary autosomal recessive disorder which
is caused by mutation in genes that are
responsible in production of hemoglobin. It is
hemolytic disorder that is characterized by
impairment in the synthesis of globin chain of
hemoglobin. Thalassemia is a Greek word
taken from two words, Thalassa means Sea
and Emia means blood, thus called
Mediterranean anemia or Cooley's anemia,
after the name of Prof. Cooley Thomas, a
pediatrician in the USA [, Thalassemia
occur due to a variety of molecular defects
which are gene deletion or substitution,
instability or underproduction of mRNA,
defects in the initiation of chain synthesis, and

Thalassemia is divided into two types that are
a-Thalassemia and [-thalassemia (Minor,
Intermediate and Major). If beta chain is
defective, then that type is called beta
thalassemia and if alpha chain is defective,
then that type is called alpha thalassemia *79],
a-THALASSEMIA:

This type of thalassemia is caused by a
decreased synthesis or total absence of -
globin chain of Hb. There are four copies of a-
globin genes and there are two a-globin genes
which are present on each one of the
chromosome 16 B#!3 Depending on the
number of missing o-globin genes o-
Thalassemias is divided into four types:
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silent carrier: when one of the a-globin
genes is lost with no physical manifestations
than that state is referred as silent carrier.

a-Thalassemia trait: it is caused by the
loss two genes either from the same gene pair
or one from each gene pair. In this case minor
anemia is observed !,

Hemoglobin H disease: it occurs due to
the missing of three genes and it is associated
with moderate anemia ',

Hydropsfetalis: it is the most severe
form of a-Thalassemias which is caused due to
lack of all four genes. The fetus usually
survives until birth and then dies 6!,
B-THALASSEMIA:

This type of thalassemia is caused by
decreased synthesis or total lack of the
formation of p-globin chain %1 The
production of a-globin chain continues and is
normal which leads to the formation of globin
tetramer o4 that precipitates. There are two
main types of B-thalassemia:

B-thalassemia minor: this is a
heterozygous state with a defect in only one of
the two B-globin gene pairs on chromosome
11. This disorder is also known as f-
thalassemia  trait and it is usually
asymptomatic 13201,

B-thalassemia major: this is
homozygous state with a defect in both the
genes which is responsible for [-globin
synthesis. This type is severe and the infants
with this disorder may die within 1-2 years.
Frequent blood transfusion is required for
these children [17-281,
SIGNS AND
THALASSEMIA:

Iron  overload:  Regular  blood
transfusion results in the iron overload in the
patient’s body and it is the most common
complications related to thalassemia and the
excess of iron can damage liver, heart and
endocrine system 18],

Infection: Individuals with thalassemia
have high risk of infection and this is harmful
for body organs.

SYMPTOMS OF

Bone deformities: In this disease,
development of body is influenced.
Subsequently, it might be seen in patients with
thalassemia. In most of the cases, skull bone is
seen. The bones of the face and the skull
become thicker, and also results in skeletal
abnormalities 24,

Enlarged spleen: Spleen enlargement
has many infectious, viral and bacterial causes,
and is incidental due to bugs in the blood flow
and liver failures. When liver becomes
inflamed, it will squeeze the spleen.
Thalassemia is one of the diseases that lead to
spleen enlargement.

Symptoms like anemia: For example,
Shortness of breath, Cold hands and feet, pale
skin, Irritability, Dark urine and Fatigue 32!,
PREVALENCE:

In Pakistan, prevalence of thalassemia
is increasing each year. About 5,000 child
births are affected with B-thalassemia and its
prevalence is about 6% and about 50,000
patients are registered all over the country.
According to WHO  (world health
organization) around 8000 pregnancies are at
risk each year in Iran and is most prevalent in
the region of Mediterranean basin, Greek,
Italian, Middle Eastern, Africa and Asia. The
significant Mediterranean islands are heavily
influenced specifically [, Other
Mediterranean individuals, just as those in the
region of the Mediterranean, additionally have
high rates of thalassemia, including the people
of West Asia and North Africa. A long way
from the Mediterranean, South Asian are
additionally influenced with World's most
elevated groupings of the transporters (30% of
the population) being in the Maldives !4,
DIAGNOSIS:

For diagnosis of thalassemia,
different modalities are being used at different
stages. In prenatal life diagnosis could be
made with the help of Chorionic Villous
Sampling at 10-12 weeks of gestation, to
decide accordingly and on parent’s wish to
continue pregnancy or to abort pregnancy of a
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thalassemic child B!, Most of the patient’s
shows signs and symptoms after birth like
anemia e.g. fatigue, paleness, weakness,
slowness in growth, dark urine, abdominal
swelling, and facial bone deformities within
first 2 years of life. Laboratory test like
complete peripheral film and blood count is
very helpful in diagnosis of thalassemia but
Hb-electrophoresis and genetic test could also
be done for diagnosis 4.
COMPLICATIONS:

Possible complications that occur in
thalassemic patients are iron overload which is
due to frequent blood transfusions which may
also damage heart, liver and glands. Bone
deformities also occur due to marrow
hyperplasia, especially face and skull bones
which in result make bones thin and brittle !,
Splenomegaly may also occur due to the
excess destruction of RBCs which results in
the removal of spleen. Slow growth is due to
affected endocrine glands and hormones. In
many examinations, bone density is notably
diminished (cause osteoporosis) in patients
with [-thalassemia, especially those with
hypogonadism [,

PREVENTION:

Thalassemia should be prevented by
premarital screening and prenatal diagnosis
which is helpful in decreasing prevalence and
future incidence of thalassemia. Prenatal
diagnosis includes Chorionic villus sampling,
this test is usually done around the 11th week
of pregnancy and involves removing a tiny
piece of the placenta for evaluation **. Health
education awareness is the only way to reduce
the rate of hereditary disorders in our society
like in European Countries.

TREATMENT:

Beta thalassemia major includes
following Treatments:

Blood transfusions: during this
procedure, blood will be given to a patient
intravenously. The type of thalassemia will
determine the frequency of the blood
transfusions. More-severe forms of

thalassemia often require frequent blood

transfusions, possibly every 3-4 weeks [?2],

Bone marrow transplant: is the
curative treatment for this disease. If a patient
is young and has a suitable donor, he may be
recommended bone marrow transplant. During
the treatment, high-dose chemotherapy is
given to the patient to eliminate the defective
thalassemia-producing cells in the marrow and
replace them with healthy donor cells 2731,
CONCLUSION:

Thalassemiais an inherited blood
disorder that reduces the production of
functional hemoglobin (the protein in red
blood cells that carries oxygen). This causes a
shortage of red blood cells and low levels of
oxygen in the bloodstream, leading to a variety
of health problems. Signs and symptoms vary
but may include mild to severe anemia,
paleness, fatigue, yellow discoloration of skin
(jaundice), and bone problems. Treatment
depends on the type and severity of the
condition but may include blood
transfusions and/or folic acid supplements.
REFERENCES:

1. Lee, P. (1925). Series of cases of
splenomegaly in children with anemia and
peculiar bone change. Trans. Am. Pediatr.
Soc, 37, 29-30.

2. COOLEY, T. B., Witwer, E. R., & Lee, P.
(1927). Anemia in children: With
splenomegaly and peculiar changes in the
bones report of cases. American Journal
of Diseases of Children, 34(3), 347-363.

3. Bradford, W. L., & Dye, J. (1936).
Observations on the morphology of the
erythrocytes in mediterranean disease—
Thalassemia: Erythroblastic anemia of
cooley. The Journal of Pediatrics, 9(3),
312-317.

4. Nang, M. K. Pathophysiology, Clinical
Manifestations, andCarrier Detection in
Thalassemia.

5. Sharma, D. C., Arya, A., Kishor, P., Woike,
P., & Bindal, J. (2017). Overview on

44 |Page
Download the article from www.medrech.com




Tabassum I. et al., Med. Res. Chronicles., 8(1), 42-46 | 2021

thalassemia: a review article. Medico
Research Chronicles, 4(03), 325-337.

6. Lukens, J. N. (1993). The thalassemia and

related disorders: quantitative disorders of
hemoglobin synthesis. Wintrobe's clinical
hematology, 1103.

7. Nang, M. K. Pathophysiology, Clinical

Manifestations, and Carrier Detectionin
Thalassemia.

8. Abubakar, 1. I., Tillmann, T., & Banerjee,

A. (2015). Global, regional, and national
age-sex specific all-cause and cause-
specific mortality for 240 causes of death,
1990-2013: a systematic analysis for the
Global Burden of Disease Study
2013. Lancet, 385(9963), 117-171.

9. Nang, M. K. Pathophysiology, Clinical

10.

1.

12.

13.

14.

15.

Manifestations, andCarrier
DetectioninThalassemia.

Nang, M. K. Pathophysiology, Clinical
Manifestations, andCarrier
DetectioninThalassemia.

Sharma, D. C., Arya, A., Kishor, P,
Woike, P., & Bindal, J. (2017). Overview
on thalassemias: a review article. Medico
Research Chronicles, 4(03), 325-337.
Weiner, M., Karpatkin, M., Hart, D.,
Seaman, C., Vora, S. K., Henry, W. L., &
Piomelli, S. (1978). Cooley anemia: High
transfusion regimen and chelation therapy,
results, and perspective. The Journal of
pediatrics, 92(4), 653-658.

Graziano, J. H. (1978). Chelation therapy
in B-thalassemia major. I. Intravenous and
subcutaneous deferoxamine. Journal of
Pediatrics, 92(4), 648-652.

Cazzola, M., Stefano, P. D., Ponchio, L.,
Locatelli, F., Beguin, Y., Dessi, C., ... &
Galanello, R. (1995). Relationship
between  transfusion regimen  and
suppression ~ of  erythropoiesis  in
B-thalassaemia major. British journal of
haematology, 89(3), 473-478.

Sharma, D. C., Rai, S., Agarwal, N., Sao,
S., Gaur, A., & Sapra, R. (2008).
Transfusion of neocytes

16.

17.

18.

19.

20.

21.

22.

concentrate/pooled  neocytes in  f-
thalassemic patients. Indian Journal of
Hematology and Blood
Transfusion, 24(4), 173-177.

Angelucci, E., Matthes-Martin, S.,
Baronciani, D., Bernaudin, F., Bonanomi,
S., Cappellini, M. D., ... & Giardini, C.

(2014). Hematopoietic stem  cell
transplantation in thalassemia major and
sickle cell disease: indications and

management recommendations from an
international expert
panel. haematologica, 99(5), 811-820.
Taher, A., Isma'eel, H., & Cappellini, M.
D. (2006). Thalassemia intermedia:
revisited. Blood Cells, Molecules, and
Diseases, 37(1), 12-20.

Greer, J. P., Arber, D. A., Glader, B. E.,
List, A. F., Means, R. M., & Rodgers, G.

M. (2018). Wintrobe's clinical
hematology. Lippincott Williams &
Wilkins.

Modiano, G., Morpurgo, G., Terrenato, L.,
Novelletto, A., Di Rienzo, A., Colombo,
B., ... & Dixit, K. A. (1991). Protection
against malaria morbidity: near-fixation of
the o-thalassemia gene in a Nepalese
population. American journal of human
genetics, 48(2), 390.

Sharma, D. C., Arya, A., Kishor, P.,
Woike, P., & Bindal, J. (2017). Overview
on thalassemias: a review article. Medico
Research Chronicles, 4(03), 325-337.
Modiano, G., Morpurgo, G., Terrenato, L.,
Novelletto, A., Di Rienzo, A., Colombo,
B., ... & Dixit, K. A. (1991). Protection
against malaria morbidity: near-fixation of
the o-thalassemia gene in a Nepalese
population. American journal of human
genetics, 48(2), 390.

Terrenato, L., Shrestha, S., Dixit, K. A.,
Luzzatto, L., Modiano, G., Morpurgo, G.,
& Arese, P. (1988). Decreased malaria
morbidity in the Tharu people compared
to sympatric populations in Nepal. Annals

45 | Page
Download the article from www.medrech.com




23.

24.

Tabassum I. et al., Med. Res. Chronicles., 8(1), 42-46 | 2021

of Tropical Medicine &
Parasitology, 82(1), 1-11.

Pelley, J. W., & Goljan, E. F.

(2010). Rapid Review Biochemistry E-
Book. Elsevier Health Sciences.
Sharma, D. C., Arya, A., Kishor, P.,
Woike, P., & Bindal, J. (2017). Overview
on thalassemias: A review article. Medico
Research Chronicles, 4(03), 325-337.

25. Haddow, J. E. (2005). Couple screening to

avoid thalassemia: successful in Iran and
instructive for us.

26.Samavat, A., & Modell, B. (2004). Iranian

27.

28.

29.

30.

31.

national thalassaemia screening
programme. Bmyj, 329(7475), 1134-1137.
MoafiA, V. (2010). Prevalence of minor
beta thalassemia based on RBC
indices. Int J Hematol Onchol Stem Cell.
Res, 23-27.

Kumar, R., Sagar, C., Sharma, D., &
Kishor, P. (2015). p-globin genes:
mutation  hot-spots in the global
thalassemia belt. Hemoglobin, 39(1), 1-8.
Nathan, D. G., & Oski, F. A. (1987).
Hematology of infancy and childhood.
Nathan, D. G., & Gunn, R. B. (1966).
Thalassemia: the consequences of
unbalanced hemoglobin synthesis. The
American journal of medicine, 41(5), 815-
830.

Singer, S. T. (2009). Variable clinical
phenotypes of a-thalassemia

33.

34.

35.

36.

syndromes. The Scientific World Journal,
9

. Kumar, R., Sharma, D. C., & Kishor, P.

(2012). Hb E/B-Thalassemia: The Second
Most Common Cause of Transfusion-
Dependent Thalassemia in the Gwalior-
Chambal Region of Central
India. Hemoglobin, 36(5), 485-490.
Mourad, F. H., Hoffbrand, A. V.,
Sheikh-Taha, M., Koussa, S., Khoriaty, A.
I., & Taher, A. (2003). Comparison
between desferrioxamine and combined
therapy  with  desferrioxamine  and
deferiprone in iron overloaded
thalassaemia patients. British journal of
haematology, 121(1), 187-189.
Pearson, H. A., Cohen, A. R., Giardina, P.
J. V., & Kazazian, H. H. (1996). The
changing profile of homozygous -
thalassemia: demography, ethnicity, and
age distribution of current North
American patients and changes in two
decades. Pediatrics, 97(3), 352-356.
Sagar, C. S., Kumar, R., Sharma, D. C., &
Kishor, P. (2015). DNA damage: beta
zero versus beta plus thalassemia. Annals
of human biology, 42(6), 585-588.
Sagar, C. S., Kumar, R., Sharma, D. C., &
Kishor, P. (2015). Alpha hemoglobin
stabilizing protein: Its causal relationship
with the severity of beta

thalassemia. Blood Cells, Molecules, and
Diseases, 55(2), 104-107.

46 |Page
Download the article from www.medrech.com




