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Beta thalassemia and iron deficiency anemia are the most common genetic
and congenital disorders in Pakistan.  Both emerged as causes of early
death and chronic disability. In Pakistan there is a high percentage of iron
deficiency anemias in children as compared to other parts of the world.
Positive family history of Beta thalassemia may be due to marriage between
close relatives, especially first cousins is a very common custom. Both
diseases have a significant impact on the patient, the patient’s family and
further generations.
A descriptive study that was designed to compare the frequency of beta
thalassemia trait with iron deficiency anemia in females who visited the
camp arranged in Jinnah University for Women in collaboration with
Kashif Iqbal thalassemia care centre (KITCC), Karachi-Pakistan.
Comparison was based on finding CBC along with red blood cell
morphology as well as Hb electrophoresis.
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INTRODUCTION
Thalassemia, a group of blood disorders inheritably
transmitted as an autosomal recessive trait that cause
hemolytic anemia because of the decreased or absent synthesis
of a glob in chain (Di Fraja et al, 2011). Imbalances of globin
chains cause haemolys is and impair erythropoiesis. The one
gene defect, beta thalassemia trait (minor), is asymptomatic
and results in microcytosis and mild anemia (Muncie and
Campbell, 2009). Thalassemia is the most common genetic
disorder worldwide (Quek and The in, 2007; Pan et al, 2007).
Thalassemia affects men and women equally and occurs in
approximately 4.4 of every 10,000 live births (Rund et al,
2001). To date, more than 200 causative molecular defects
have been described in the beta globin gene causing beta
thalassemia (Najmabadi et al, 2001and Usman et al, 2009)
Beta thalassemia is the most common genetic disorder in
Pakistan. It has a significant impact on the patient and the
patient’s family and offspring’s life (Anie and Massaglia,
2001).

The World Health Organization (WHO) reveals thalassemia as
the most existing genetic  Blood disorder globally, found in
more than 60 countries with a carrier inhabitants of about 150
millions (Cao and Galanello, 2002).

Worldwide about 250 million people are heterozygotes for β-
thalassemia trait and at least 2,000,000 affected homozygotes
are born yearly, whereas some other reports have revealed 3%
to 10% population of the world carries a gene of thalassemia
(Gupta et al., 2002; Premawardhena et al., 2004).
Pakistan has the maximum number of children with
transfusion dependent thalassemia by reason of inter

marriages, high frequency of the gene, high birth rate, and
huge population size (Alwan and Modell, 1997). Over 4000
cases of transfusion dependent β-thalassemia major has been
estimated that are born in Pakistan anually (Saleem et al.,
1996). Prevalence of β-thalassemia is most in the provinces of
Sindh and Baluchistan along the Arabian Seacoast and the
North West Frontier Province (NWFP) (now Khyber
Pakhtunkhwa) where inhabitants from different parts of the
world have settled down during different historic periods
(Khan et al., 1995).

Several socio-economic factors like unawareness,
underprivileged diagnostic facilities, and expenditure of
molecular diagnosis consequence in interpretation of these
subjects as normal. In communities especially in Pakistan with
a cultural preference for conanguineous marriage. When a
gene for a recessive disorder is found in family, there is
expected to be an affected child in at least one branch of the
extended family (Alwan and Modell, 1997).

In beta thalassemia the concentration of hemoglobin in the
RBCs is hypochromic and the cells are microcytic. The
discrepancy in RBC size is within normal limits. In most of
hypochromic cells, a thin rim of hemoglobin and the large area
of central pallor present or in which the hemoglobin
concentration is reduced. Peripheral blood smear demonstrates
noticeable poikilocytos is as well as some anisocytosis, though
many are microcytes (Shen et al, 2010). Iron deficiency
anemia (IDA) is the most common microcytic hypochromic
anemia worldwide (Al-Fadhli et al, 2007; Sirdah et al, 2008).
Iron deficiency modulates the synthesis of Hb-A2, resulting

in decreased Hb-A2 levels in patients with IDA (Harthoorn et
al, 1999). Affected individuals show RBC morphological
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change including microcytosis, hypochromia, anisocytosis and
poikilocytosis. Carriers have less severe RBC morphological
changes than the affected individuals (Galanello and Origa,
1994). Percentage of hypochromic red cells possibly will be
high before the anemia develops. It is found that a decline in
hemoglobin concentration is a late feature of iron deficiency.
Hematinic assays were used to demonstrate reduced serum
ferritin concentration in finding iron deficiency (Cook et al,
1994). Our study was designed to compare the frequency of
beta thalassemia trait with iron deficiency anemia in females
of Pakistan especially in Karachi. Comparison was based on
red blood cell morphology, Hb electrophoresis and
demographic characteristics of females.

MATERIALS AND METHODS

We conducted a descriptive study at the camp arranged in
Jinnah university for Women in collaboration with Kashif
Iqbal thalassemia care centre (KITCC) Karachi-Pakistan,
which supports thalassemia center that provide care for
affected children, testing to identify carriers, counselling, and
prenatal diagnosis. Duration of study was 2 days. Criteria for
selection were voluntary participation of females and the
availability of family members. Five hundred and sixty five
(565) People aged 05 – 60 years were included in this study.
Venous blood samples were collected into EDTA. Erythrocyte
subsets are reported by the Sysmex XE5000 analyzer.
Statistical analysis:

All qualitative variables like age distribution, gender, family
history, history of taking hematinics and signs of pallor were
reported by using percentages. Distribution of red cell
morphology of peripheral smear including anisopoikilocytosis,
microcytosis, hypochromia and fragmentation were reported
as percentages of mild, moderate and marked.

RESULTS
Distribution of Test on the basis of CBC and Hb
Electrophoresis is mentioned in (Table 1). Total numbers of
565 females were studied. Total Suspected Sample for
Thalassemia was 22. On the basis of Hb electrophoresis, it
was observed that normal pattern of Hb electrophoresis was
observed in 543 individuals. Thirteen individuals were found
as a beta thalassemia minor carrier where as 9 individuals
were found to have Iron deficiency anemia (Table 2).

Out of total Suspected Sample for Thalassemia 59% of
individuals were found to have beta thalassemia where as
40.9% females were found to have Iron deficiency Anemia.
Positive family history was observed in 51.6% thalassaemic
females while 48.3% had no history of thalassemia. In iron
deficient females 40.5% had positive family history of iron
deficiency while in 59.5% females had no family history of
iron deficiency. Thalassaemic females showed signs of pallor.
On the other hand Red cell morphology of these patients
showed Anisopoikilocytosis, microcytosis, hypochromia and
fragmentation. Mild microcytosis was observed in iron
deficient females and moderate in thalassaemic females.
Hypochromia was also observed in both groups. Mild to

moderate Fragmentation was observed thalassaemic patients
where as It was absent in iron deficient females (Table 2).

DISCUSSION
Thalassemia is very heterogeneous in terms of their clinical
severity, and their principal Pathophysiology directly relates to
the degree of excess abnormal globin chains accumulation
like: alpha in beta thalassemia and beta in the alpha
thalassemia. The accumulation of each globin chain has an
effect on red cell membrane properties very differently. These
surveillances most likely account for finding the varying
extent of improper erythropoiesis and peripheral blood
hemolysis in thalassemia variants (Schrier, 1994).

Total numbers of 565 females were studied. Total Suspected
Samples for Thalassemia were 22. On the basis of Hb
electrophoresis, it was observed that normal pattern of Hb
electrophoresis was observed in 543 individuals. Thirteen
individuals were found as a beta thalassemia minor carrier
where as 9 individuals were found to have Iron deficiency
anemia (Table 2).

Current study observed that out of  total Suspected Sample for
thalassemic females, beta Thalassemia minor carrier is more
common (59 %) as compared to iron deficiency (40.9%) in
females. Most of study population belonged to low
socioeconomic status. Our study is not in accordance with
some previous studies that reported that iron deficiency
anemia is a common disorder among female population
(Hafeez et al, 2007). Current finding revealed that the
prevalence of beta thalassemia is increasing day by day in our
population. These findings are in accord with some study that
observed that the prevalence of beta thalassemia trait is in a
range of 8 to 10%. (Ferrara et al, 2010; Nesa et al, 2011)

A study concluded that patients with microcytic hypochromic
anemia could be easily screened out for Beta Thalassemia trait
and Iron deficiency anemia in the absence of other
complicated diseases. Positive family history was observed in
53% thalassaemic patients. On the other hand 44.5%  iron
deficient females had positive family history of iron
deficiency. Number of studies observed that marriage between
close relatives, particularly first cousins is very familiar
custom and may be the reason of positive family history. In
Pakistan, almost 6% of the population has the beta thalassemia
gene (Usman et al, 2009). Iron deficiency anemia (IDA) is
also the most common anemia in Pakistan, especially in

Table 1 Distribution of Test on the basis of CBC and Hb
Electrophoresis

Test No of Test
Total CBC (Thalassemia Test) 565

Total Suspected Sample for Thalassemia
(Hb Electrophoresis Test) 22

Table 2: Summary of Camp at Jinnah University for
Women. Karachi, Pakistan
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females and children (Ahmed et al, 1996; Hamedani et al,
1987).

A group of workers reported that the “experimental”
morphological criteria were the presence of both microcytosis
and poikilocytosis (Bacus and Weens 1997) .Our study that
reported that prevalence of microcytosis is 54% in IDA and
38% in BTT (Vaz et al, 2000). Hypochromia was also
observed in both groups. Study suggested that patients with
microcytic hypochromic anemia could be easily screened out
for BTT and IDA through these discrimination indices in the
absence of other complicated diseases (Sheikh. et al, 2003).
Fragmentation was mild in thalassaemic patients. It was absent
in iron deficient females.

The “experimental” morphological criteria reported by a group
of workers based on the presence of microcytosis and
poikilocytosis in   affected patients of both Beta Thalassemia
trait (BTT) and Iron deficiency anemia (IDA) is widely used
in diagnosis. Peripheral blood smear of thalassaemic females
showed mild anisopoikilocytosis, mild to moderate
microcytosis, hypochromia and fragmentation. Mild to
moderate anisopoikilocytosis, mild to marked microcytosis,
hypochromia and small fragmentation was observed in
females with iron deficiency. In red cell morphology of both
groups fragmentation may be used to differentiate beta
thalassemia trait from iron deficiency. Red cell differential is
useful in distinguishing between the thalassemia and iron
deficiency anemia.

Thalassemia is perhaps the most common genetic (hereditary)
disorder in Pakistan. The number of children suffering from
thalassemia major is more than forty thousand in Pakistan and
about five thousand are added every year (Ahmad et al, 2002;
Hafeez et al, 2007). This familial disease represents with
anemia in first year of life and affected child needs repeated
blood transfusions throughout his life. As the child grows, iron
overload and metabolic complications come into sight
resulting in death in second decade of life even in adequately
transfused patients. The expenditure of treatment is prohibitive
and the social burden for the family is enormous.

Any marriage between two thalassemia carriers will have 25%
possibility of producing a child suffering from thalassemia
major in every pregnancy. As family and biradri marriages are
very common in Pakistan, without screening it can be
considered that any married couple who are closely or
distantly related to a thalassemia patient, would have 10%
chance that both of them are carriers of thalassemia gene. On
the other hand, the individual screening is very essential in
order to evaluate the exact risk and to do genetic counseling.

Preventive and precautionary approaches are needed at all
health care levels throughout the country to reduce the burden
of thalassemia major in Pakistan. The four important steps for
prevention of thalassemia include: creating awareness in
general population, comprehensive family screening of
thalassemia patients, genetic counseling of at risk individuals
and couples, and prenatal diagnosis of suspected or affected
fetus (Mujahid ul Qasmi, 2001).

Medically and socially, the termination of pregnancy is
traumatic and distressing event for the doctor and the family.
Termination of pregnancy is an ethical issue which has been
debated on different forums. Doctors facing and dealing with

these problems in Islamic countries have taken the opinion of
Muslim religious scholars on the subject. Committee of
Islamic Fiqh Academy in Makkah gave the following decision
in 1990, which is generally followed by the Muslim scholars
all over the world which describe that “If the pregnancy
(conception) is of 120 days, its termination is not permitted
even if the medical diagnosis reports a malformed fetus. If the
pregnancy is less than 120 days, and the appropriate
investigations performed by specialist professionals prove that
fetus is malformed and untreatable and his life will be a
burden and a source of grief for his family; termination of
pregnancy is allowed if the parents demand so”(Mishal,2003;
Albar 2003)

We should take all efforts to stay away from reaching this
stage.  As doctors and family counsellers, one should put more
stress upon the screening of all the relatives of thalassaemic
children in Pakistan, and the individual counseling of
prospective couples before marriage. These steps will
gradually decrease the number of marriages at risk of
producing a thalassaemic child.

CONCLUSION
It is concluded that the frequency of beta thalassemia trait is
increasing more as compared to iron deficiency anemia in
females of Karachi, Pakistan. Study also concluded that the
percentages of beta thalassemia trait in females studied are
very high in our country as compared to other parts of the
world. Positive family history of beta thalassemia may be due
to marriage between close relatives, especially first cousins is
a very common custom in our country. Red cell differential is
useful in distinguishing between thalassemia and iron
deficiency anemia. Hb electrophoresis is also a helpful tool in
finding beta thalassemia. Preventive approaches are needed at
all health care levels through out the country to reduce the
burden of thalassemia major in Pakistan.

Acknowledgements

The authors are grateful to the administration of Jinnah
University for Women Karachi for allowing us for this work
and Mr. Muhammad Iqbal, Chairman, Kashif Iqbal
Thalassemia Care Centre (KITCC) Karachi-Pakistan, for their
collaboration in arranging the thalassemia camp for this work.

References
Ahmad S, Saleem M, ModelB, Petrou M. Screening extended

families for genetic hemoglobin disorders in Pakistan New
Engl J Med 2002; 347 (15) ; 1162-1168.

Ahmed S, Petrou M, Saleem M. Molecular genetics of beta –
thalassaemia in Pakistan: a basis for prenatal diagnosis. Br J
Haematol. 1996; 94: 476-482. (PubMed)

Albar MA. Induced abortion: Is it still criminal or just
elective? With emphasis on Islamic perspective. In: Fadel
HE (editor) Contemporary Biomedical Issues in the light of
Islam. Federation of Islamic Medical Associations 2003.
Page 25.

Al-Fadhli SM, Al-Awadhi AM, Al-Khaldi D. Validity
assessment of nine descriminant functions used forthe
differentiation between iron deficiency anemia and
thalassemia minor. J Trop Pediatr. 2007; 53: 93- 97.

Alwan A, Modell B. Community control of genetic and
congenital disorders. EMRO technical publication series 24.



International Journal of Recent Scientific Research, Vol. 5, Issue, 10, pp.1760-1763, October, 2014

1763 | P a g e

Alexandria, Egypt: WHO Regional Office for the Eastern
Mediterranean, 1997.

Alwan, A. and Modell, B., 1997. Community control of
genetic and congenital disorders.WHO   Regional Office for
the Eastern Mediterranean, Alexandria, Egypt.

Anie KA, Massaglia P. Psychological therapies for
thalassaemia. Cochrane Database Syst Rev. 2001; (3):
CD002890.

Bacus JW, Weens JH. An automated method of differential
red blood cell classification with application to the diagnosis
of anemia. J Histochem Cytochem. 1997 Jul; 25 (7): 614-32.

Cao,a.and Galanello,R.,2002.Effect of consanguinity on
screening for thalassemia. N. Engl. J. Med., 347: 1200-
1202.

Cook JD, Skikne BS, Baynes RD. Iron deficiency: the global
perspective. Advances in Experimental Medicine and
Biology 1994; 356: 219-28.

Di Fraja D, Sarno L, Migliucci A, Acampora E, Napolitano R,
Maruotti GM, Martinelli P. Prenatal diagnosis of I-
thalassemia: nuchal translucency in affected fetuses.
Minerva Ginecol. 2011 ; 63 (6): 491-4.

Ferrara M, Capozzi L, Russo R, Bertocco F, Ferrara D.
Reliability of red blood cell indices and formulas to
discriminate between beta – thalassemia trait and iron
deficiency in children. Hematology. 2010 ; 15 (2): 112-5.

Galanello R, Origa R. Beta – thalassemia. Orphanet J Rare
Dis. 2010 May 21; 5: 11.

Gupta,A.,Hattori,Y. and Agarwal,S., 2002.Initiation codon
mutation in an Asian Indian family. Am. J.Hemotol., 71:
134-136.

Hafeez M, Aslam M, Ali A, Rashid Y, Jafri H. Regional and
ethnic distribution of beta – thalassemia mutations and
effect of consanguinity in patients referred for prenatal
diagnosis. J Coll Physicians Surg Pak. 2007; 17: 144-147.

Hafeez M, Aslam M, Ali, Rashid Y, Jafri H  Regional and
ethnic distribution of beta thalassemia mutations and effect
of consanguinity in patients referred for prenatal diagnosis. J
Coll Physicians Surg Pak Mar 2007; 17 (3): 144 7

Hamedani P, Hashmi KZ, Manji M. Iron depletion and
anaemia: prevalence, consequences, diagnostic and
therapeutic implications in a developing Pakistani
population. Curr Med Res Opin. 1987; 10: 480- 485.

Harthoorn – Lasthuizen EJ, Lindemans J, Langenhuijsen MM.
Influence of iron deficiency anaemia on haemoglobin A2
levels: possible consequences for beta – thalassaemia
screening. Scand J Clin Lab Invest. 1999; 59: 65-70.

Khan, S.N., Zafar, A.U.and  Riazuddin, S., 1995. Molecular
genetic diagnosis of β-thalassemia in Pakistan.
J.Pak.med.Assoc.,45: 66-69.

Mishal AA. Human life before birth: The contemporary
issues. In: Fadel FA (editor) Contemporary Biomedical

Issues in the light of Islam. Federation of Islamic Medical
Associations 2003. Page 1-14

Mujahid ul Qasmi (editor). The sharia resolutions for
complicated problems of present day (urdu). Idaratul Quran
wal uloom Islamia, Karachi. Pakistan. 2001. Page 245.

Muncie HI, and Campbell JS. Alpha and Beta Thalassemia.
Am Fam Physician, 2009 : 80 (4): 339- 344.

Najmabadi H, Teimourian S, Khatibi T, et al. Amplification
Refractory Mutation System (ARMS) and reverse
hybridization in the detection of beta – thalassemia
mutations. Arch Iran Med. 2001; 4: 165-170.

Nesa A, Munir SF, Sultana T, Rahman MQ, Ahmed AN. Role
of discrimination indices in differentiation of beta –
thalassaemia trait and iron deficiency anaemia. Mymensingh
Med J. 2011; 20 (1): 110-4.

Pan HF, Long GF, Li Q, et al. Current status of thalassemia in
minority populations in Guangxi, China. Clin Genet. 2007;
71: 419-426.

Premawardhena,A.,Shanthimala,D.S.,Mahinda,A.,Nancy,O.,Ju
lia,M.,Angela,A.,Christopher,F.,Timothy,P.,Elliot,V.and
David, W., 2004. Thalassemia in Sri Lanka: a progress
report. Human mol.Genet.13: 203-R206.

Quek L, Thein SL. Molecular therapies in beta – thalassaemia.
Br J Haematol. 2007; 136: 353-365.

Rund D, Rachmilewitz E, Beta – thalassemia. N Engl J Med.
2005; 353 (11): 1135-1146.

Saleem, M., Ahmad, S. and Khattak, M.F., 1996. An overview
of thalassemia in Pakistan. 4th International conference,
Peshawar. Pakistan Association of Pathologists 76.

Schrier SL. Thalassemia: Pathophysiology of red cell changes.
Annu Rev Med. 1994; 45: 211-8.

Sheikh S, Shaikh KR, Memon M. Prevalence of iron
deficiency and thalassemia trait in children at pediatric
Department of L.U.H. Biomedica 2003; 19: 11-17.

Shen C, Jiang YM, Shi H, Liu JH, Zhou WJ, Dai QK, Yang H.
Evaluation of indices in differentiation between iron
deficiency anemia and beta – thalassemia trait for Chinese
children. J Pediatr Hematol Oncol. 2010; 32 (6): 218-22.

Sirdah M, Tarazi I, Al-Najjar E, Al-Haddad R. Evaluation of
the diagnostic reliability of different RBC indices and
formulas in the differentiation of the beta – thalassaemia
minor from iron deficiency in Palestinian population. Int J
Lab Hematol. 2008; 30: 324- 330.

Usman M, Moinuddin M, Ghani R, Usman S. Screening of
five common beta thalassemia mutations in the Pakistani
population: a basis for prenatal diagnosis. Sultan Qaboos
Univ Med J. 2009; 9: 305-310.

Vaz FE, Thakur CB, Banerjee MK, Gangal SG. Distribution
of beta – thalassemia mutation in the Indian population
referred to a diagnostic centre. Hemoglobin 2000; 24: 181-
96.

********


