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Abstract

Introduction: Thalassemias are inherited blood disorders characterized by abnormal hemoglobin production. There are
two main types, alpha thalassemia, and beta-thalassemia. Beta Thalassemia Major (also called Cooley's Anemia) is a
serious illness. Symptoms appear in the first two years of life and include paleness of the skin, poor appetite, irritability,
and failure to grow. There is absent or decreased production of normal hemoglobin, resulting in microcytic anemia of
varying degrees. The thalassemias have a distribution concomitant with areas where P. falciparum malaria is common.
The alpha thalassemias are concentrated in Southeast Asia, Malaysia, and southern China. The beta thalassemias are seen
primarily in the areas surrounding the Mediterranean Sea, Africa, and Southeast Asia. Proper treatment includes routine
blood transfusions and other therapies which can lead to iron overload and contraction of infections such as HIV, HCV,
and HBV shortening the life span of patients. On the other hand, inadequate transfusions may lead to severe anemia and
debility. Material and Methods: This retrospective record-based cross-sectional study was conducted in S.N. Medical
College, Agra. Results: In our tertiary center, we have 103 registered patients of thalassemia, in which 44 are females
and 59 are males. Out of the 103 thalassemia cases, 95 (92.2%) belonged to beta-thalassemia major, 4(3.8%) of beta-
thalassemia intermediate, and 1 (0.9%) of beta-thalassemia minor category. Fever was the most common presenting
symptom. Pallor and hepatomegaly were the most common signs among cases. Conclusion: Hemoglobinopathies are the
commonest hereditary disorders in India and pose a major health problem. The data on the prevalence of B-thalassemias
and other hemoglobinopathies in different caste/ethnic groups of India is scarce.
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Introduction

Thalassemia is the most common genetic blood disease
in the world and varies in different population group in
the world. World Health Organization (WHO) estimates
that at least 6.5% of the world populations are carries of
different inherited disorders of hemoglobin.

Thalassemia syndromes are caused by inherited
mutations that decrease the synthesis of either alpha or
beta globin chains of hemoglobin. Imbalance in globin
chain synthesis results in anemia, tissue hypoxia, and
red cell hemolysis.

Manuscript received: 28" August 2019
Reviewed: 8" September 2019

Author Corrected: 14" September 2019
Accepted for Publication: 17" September 2019

In the normal adult, hemoglobin A, which is composed
of two alpha and two beta globins (0?f?), is the most
prevalent, comprising about 95% of all hemoglobin.
Two minor hemoglobins also occur: hemoglobin A,
composed of two alpha and two delta globins (o? &%)
which comprises 2-3.5% of hemoglobin, while
hemoglobin F, composed of two alpha and two gamma
globins (0 y?) which comprises less than 2% of
hemoglobin. Hemoglobin F, or fetal hemoglobin, is
produced by the fetus in utero and until about 48 weeks
after birth. Hemoglobin F has a high oxygen-affinity to
attract oxygen from maternal blood and deliver it to the
fetus. After birth, the production of adult hemoglobin
rapidly increases and fetal hemoglobin production drops
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off. The genes controlling globin production are on
chromosome 16 (alpha-globin genes: "a"), and
chromosome 11 (beta: "B", gamma: "y", and delta: "5"
genes). Their clinical severity widely varies, ranging
from asymptomatic forms to severe or even fatal
entities. Individuals with beta-thalassemia major or
homozygous type manifest with severe transfusion-
dependent anemia. Those with beta-thalassemia minor
or hetero-zygous genotype present with mild
asymptomatic anemia. The heterogeneous variant of
moderate severity is called beta-thalassemia intermedia
[1]. The patients suffering from beta-thalassemia major
and Hb E/ beta-thalassemia do not survive for more
than 5 years without blood transfusion [2].

In India, it is the most common single-gene disorder
[3]. Every year one-tenth of the world's thalassemic
population are born in India [4]. The carrier rate for
beta-thalassemia gene ranges from 1% to 3% in
southern and 3% to 15% in northern parts of India [5-7].
Thalassemia affects physical growth and delays
maturation. Its management also imposes a huge
economic burden on the families of the affected [8].

Experiences from other endemic countries in Europe
have shown that public education followed by screening
and genetic counseling can substantially reduce the
incidence of thalassemia [9-10].Hospital-based registers
give a good approximation of the disease pattern in the
community when there is unavailability of formal
population-based screening of hemoglobino-pathies.
With this background, this study was done in Agra city.
The objectives of this study were to assess the pattern,

Results
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clinical presentations, complications, and management
practices among thalassemia cases.

Material and Methods

Type of study: This retrospective record-based cross-
sectional study was conducted in S.N. Medical College,
Agra. The secondary data of all confirmed cases of
thalassemia were examined by the investigators.

Sampling methods and sample size: The information
regarding sociodemographic details of the patients, type
of thalassemia, risk factors such as the family history of
genetic disorders, history of consanguinity among
parents, symptoms, signs, and complications associated
with  thalassemia, hematological reports, and
management practices was recorded in a predesigned
validated proforma.

Data collection procedure: This retrospective study
involved patients who were admitted in the Thalassemia
Ward, Department of Pediatrics, S.N. Medical College,
Agra for the purpose of blood transfusion and for
getting oral iron chelating agents. Ethical clearance was
taken from ethical society. Parents or guardians were
informed about the purpose of the study. For each
patient a detailed history was taken from mother or the
attendant. After taking brief history preliminary
selection was done, and the purpose to the study was
explained in details to its subject. After taking consent
from the parents, data was collected, which included
sex, age at presentation, age at diagnosis and clinical
symptoms at presentation. A thorough physical
examination was done in each patient.

Out of the 103 thalassemia cases, 95 (92.2%) belonged to beta-thalassemia major, 4(3.8%) of beta-thalassemia

intermediate, and 1 (0.9%) of beta-thalassemia minor category.

Table-1: Epidemiological profile of thalassemia patients

N (%)
Age group(yrs) <1 17
1.1-5 37
5.5-10 23
10.1-15 18
15.1-20 6
>20 2
Gender Male 59
Female 44
Socioeconomic status Above the poverty line 70
Below poverty line 33
Residence Urban 90
Rural 13
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The mean age of cases was 6.8 years. The age at diagnosis ranged from 0.1 to 11 years. The majority of cases were
under-fives 57 (55.3%) and were male. The family history of thalassemia was positive among 5(4.8%) cases. History of
consanguineous marriage was positive among 3(2.9%) cases, 2 involving marriages between second-degree relatives and
one involving third-degree relatives [Table 1].

Table-2: Clinical profile of thalassemia patients

Clinical features N (%)
Symptoms Fever 19 (18.6%)
Abdominal distension 4 (4.4%)
Breathlessness 4 (4.4%)
Diarrhea 4 (4.4%)
Headache 2 (2%)
Dizziness 5 (4.8%)
Signs Pallor 99 (97.8%)
Hepatomegaly 96 (94%)
Splenomegaly 85 (82.5%)
Jaundice 10 (9.7%)
Bone deformities Bossing of skull 15 (75%)
Hypertrophy of maxilla 8 (40%)
Prominent malar eminence 5(25%)
Depression of the nasal bridge 4 (20%)

Fever was the most common presenting symptom 19 (18.6%). Pallor 99 (97.8%) followed by hepatomegaly 96 (94%)
were the most common signs among cases. Bone deformities were reported in 20 (19.1%) cases, all of which were beta-
thalassemia major cases [Table 2].

Data on weight for age were available only among 46 out of 57 under-fives. 18 (39.1%) out of 46 under-fives were
underweight. Data on height for age were available only among 21 out of 57 under-five patients. The proportion of
under-fives with stunting was 11 (52.4%). The anthropometric indices of thalassemia cases did not vary significantly
with gender. Among those aged above 20 years, anthropometric data were available in 2 cases. It comprised of an
underweight male and a male of normal weight.

Blood transfusion was given to all cases except for the lone case of beta-thalassemia minor. Iron chelation therapy using
deferasirox was given in 51 (27.9%) cases. It was given to 70 (73.6%) out of 95 cases with beta-thalassemia major.
Among cases (n= 70) in whom deferasirox was given, mean serum ferritin values at the start of therapy were
2500pmol/L. Other medications such as folic acid were given to 52 (50.8%) cases. The complication in the form of
hemosiderosis as a result of repeated blood transfusion was reported in one case.

Discussion

The proportion of cases diagnosed within the first 6 mean age of starting blood transfusion was 7. This

months in this study was much lesser than the
proportion ranging from 46.7% to 60.7% in other parts
of India [8, 11-12]. Hence, awareness of this condition
needs further improvement in this setting. Fever was the
most common symptom among cases probably due to
associated infections. Pallor was the most common sign
in this study similar to the findings of other studies [13-
14]. Hypertrophy of maxilla was present in 8 cases, all
of which were beta-thalassemia major cases. Their

emphasizes the need for routine dental care in all
thalassemia patients, along with the initiation of blood
transfusions from an early age to prevent maxillary
deformities, per standard guidelines [15].

In this study, 39.1% of patients were underweight
compared to 23.6% [16] and 45.7% [17] reported in
other studies. The proportion of cases with stunting in
the Iranian study was 65.7% which was more than our
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observations. Failure to thrive results from feeding
problems, irritability, and intercurrent infections.
Hence, nutritional care is very important in the
management of thalassemia. The mean number of blood
transfusions in a Sri Lankan study was 10.4 in the past
year which was similar to our observations [18]. In the
study done at Ahmedabad, India, the frequency of
transfusion was once or more in a month among 25.6%
cases which were also similar to our findings [19].

This was per guidelines where the usual frequency of
one transfusion every 2-4 weeks is recommended
among thalassemia cases so that hemoglobin level is
maintained more than 9-10.5 g/dl [20]. This blood
transfusion regimen promotes proper growth and
prevents bone marrow expansion and iron overload
among most patients. The posttransfusion hemoglobin
also should not be >14-15 g/dl, as it can lead to a
greater risk of hyperviscosity and stroke [21]. In this
study, the mean posttransfusion level of hemoglobin
was 10 g/dl indicating appropriate transfusion practices
as per guidelines. Furthermore, transfusion in severe
thalassemia genotypes as per the guidelines usually
starts within the first 2 years of life. Folic acid
deficiency has been reported in thalassemia major and
intermedia because of increased erythropoiesis.

Daily oral supplementation with 1 mg of folic acid is
recommended for persons with low hemoglobin levels.
Supplementation also reduces the risk of thrombosis.
Therefore, in this study too, folic acid was given in
more than half of the cases.

Conclusion

We evaluated all the patients registered to us under
thalassemia unit. Blood transfusions along with oral
iron chelating agents were provided free of cost to the
patients. Most of our cases belonged to a severe variety
of  Dbeta-thalassemia requiring multiple blood
transfusions. S. Iron and S. Ferritin was serially
monitored in patients requiring frequent blood
transfusions. Oral iron chelating agents (Tab
Deferasirox) is being provided to prevent complications
associated with iron overload.

Among the under-fives, more than one-third were
underweight and more than half were stunted. Hence,
good nutritional care along with calcium and Vitamin D
supplement needs to be given among the diseased to
prevent growth impairment. Hypertrophy of maxilla
was seen in a few cases, and their mean age of starting
blood transfusion was 7 years. This emphasizes the
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need for routine dental care in all thalassemia patients
and initiation of blood transfusions within 2 years of
age in severe thalassemia.

Since most patients are suffering with severe
thalassemia, awareness of this condition is must in our
setting to improve carrier identification, genetic
counseling, and prenatal diagnosis among high-risk
groups carrying thalassemia traits for minimizing its
incidence.

What the study adds to the existing
knowledge?

In the present study 103 thalassemia patients were
admitted in the institute. Since, majority of them were
diagnosed with severe thalassemia, awareness of this
condition was pivotal to improve carrier identification,
genetic counseling, and prenatal diagnosis among high-
risk groups carrying thalassemia traits for minimizing
its incidence.
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