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Abstract

Background: Thalassemia major is a hereditary anemia which is caused by defective synthesis of hemoglobin,
ineffective erythropoiesis and rapid erythrocyte breakdown. Transfusions in beta thalassemia major are necessary for
survival of these patients. Frequent blood transfusions and inadequate iron chelation therapy can result in iron
overload which may lead to various endocrine complication such as thyroid dysfunction, cardiomyopathy, diabetes
mellitus, hypogonadism.
Objectives: To study the frequency of hypothyroidism in thalassemia and to study the correlation between iron
overload as measured by serum ferritin levels and incidence of thyroid dysfunction, in children with thalassemia
major on regular transfusion therapy.
Methods: This is a single center prospective study including 100 children attending thalassemia day care center and
on regular blood transfusion therapy for a minimum of 2 years and whose ferritin level is above 1000 μgm/dl.
Detailed history and examination were recorded in the proforma. Blood was drawn for thyroid function tests and most
recent ferritin value obtained from patients record was used for analysis.
Results: Subclinical hypothyroidism was found in 24% patients and 2% had overt hypothyroidism. There was no
correlation between serum ferritin levels and thyroid dysfunction.
Conclusion: Hypothyroidism was found to be a complication of thalassemia in around 26% children in our study.
Detection of hypothyroidism is important as effective replacement therapy is available. Therefore, thyroid function
should be followed periodically, particularly when other iron overload-associated complications occur. Early
recognition and hence prevention of these complications might help improve the quality of life of these patients.
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Introduction

The term Thalassemia is derived from the Greek
word, thalassa (sea) and haima (blood). The term
“thalassemia” refers to a group of blood diseases
characterized by decreased synthesis of one of the
two types of polypeptide chains (α or β) that form
the normal adult human hemoglobin molecule
(HbA, α2β2), resulting in decreased filling of the
red cells with hemoglobin, and anemia1. Despite it
being a preventable disease, a large number of
patients continue to be born with transfusion-
dependent thalassemia primarily due to lack of
awareness and poor access to medical facilities.

Every year around 100,000 children are born with
beta thalassemia major in the world and around
10,000 are born in India alone. The carrier rate of
β-thalassemia gene varies between 1-3% in south
India and 5-15% in north India.The disease was
previously considered fatal before 2nd decade of
life2. The combination of transfusion therapy and
chelation therapy has dramatically extended the
life expectancy of the children with β-thalassemia
major who can now live into their third and fourth
decades. The only curative treatment available is
stem cell transplant which is not affordable in
countries like India3.

Due to the lack of physiological pathway for iron
excretion, frequent blood transfusions and
increased intestinal iron absorption will
eventually lead to iron overload4. This iron
overload may lead to various complications,
including various endocrinal complications such
as thyroid, parathyroid, pituitary and pancreatic
dysfunction etc5.

The iron burden on the body can be estimated by
means of serum ferritin, iron and TIBC levels.
The estimation of serum ferritin levels is the most
commonly employed test to evaluate iron
overload in β-thalassemia major. The association
between serum ferritin and levels of body iron are
well established and the test is easy to perform
compared with other tests for iron overload6.

Thyroid dysfunction is known to occur frequently
in thalassemia major, but its prevalence and
severity varies in different cohorts and the long-

term natural history is incompletely described.
The most common form of thyroid dysfunction
seen in thalassemia is primary hypothyroidism.
Nonetheless, the frequency of hypothyroidism
shows a discrepancy depending on the region,
quality of management and treatment protocols. It
is a general belief that thyroid dysfunctions
appear with a frequency of 13-60% in thalassemic
patients after 10 years of age regardless of
difference in the rate of prevalence, largely as in
the form of subclinical hypothyroidism7.

In India, cost of chelation precludes ideal therapy
for majority of the patients and the compliance
with transfusion is often not optimal. Therefore
there is a possibility that there may be high
prevalence of hypothyroidism in thalassemic
children. We evaluated the thyroid function tests
in thalassemia major patients and correlated the
results with serum ferritin level.

Materials and Methods

This prospective study was conducted on 100
children already diagnosed of β-thalassemia major
attending the Thalassemia Day Care Centre,
department of Pediatrics (BebeNanki Mother and
Child Care Centre), Govt. Medical College and
Hospital, Amritsar. Institutional Ethics
Committee clearance and informed consent from
the parents of all children under study was
obtained. Children included in the study were
children with β-thalassemia major in the age
group of 3-16years who were on regular follow
up at Thalassemia Day Care Centre of Govt.
Medical College and Hospital, Amritsar, who had
received repeated blood transfusion for atleast 2
years and whose ferritin level is above 1000
μgm/dl.Data regarding age, gender, disease
duration, presenting clinical features, frequency of
blood transfusion, type of chelation therapy,
adherence to chelation therapy, pre-transfusion
Hb were recorded on a prescribed performa.
History suggestive of hypothyroidism was
obtained in detail. Detailed clinical examination
of these children for any evidence of iron
overload and hypothyroidism or any other
associated complication was done. Blood samples
for investigations were collected before blood
transfusion. Thyroid function tests (T3, T4 and
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TSH) were done in all patients by ELISA method.
Values of serum ferritin levels were obtained
from patient’s medical records and the most
recent value was  recorded for analysis.

According to the values of thyroid functions so
obtained, patients were divided into 3 groups:

 Group I - Euthyroid: Normal T3, T4 and
TSH

 Group II- Subclinical hypothyroidism:
Normal T3, T4 and raised TSH

 Group III- Overt hypothyroidism:
Decreased T3 or T4 and increased TSH

Results so recorded were analysed statistically
using statistical software SPSS. Mean values with
standard deviation were presented for continuous
variables and numbers with percentages for
categorical variables. P-value was considered as a
parameter to assess significance of various
observations and results. P-value <0.05 was taken
as significant.

Results

Out of 100 children included in the study 72%
were males and 28%were females. Mean age of
the study population was 9.85 ± 4.05 years.
Hypothyroidism was found in 28% children in the
study group out of which 24% were subclinical
hypothyroidism and only 2% were overt
hypothyroidism.As shown in table 1 and figure
1out of 24 subclinical hypothyroid patients
16.7%, 16.7%, 37.5% and 29.1% were in the age
groups 6-8years, 9-11years, 12-14years and
>14years respectively. None of the patients in the
subclinical hypothyroid group was  between 3-
5years of age. Among the overt hypothyroid
group 1 patient (50%) was in the 12-14years age
group and 1 patient (50%) was in >14years age
group. 65.4% males and34.6% females were
hypothyroid. There were no signs and symptoms
suggestive of hypothyroidism. The mean T3 and
T4 were normal in the subclinical hypothyroid
group but was lower in the overt hypothyroid
group than the euthyroid group. Mean TSH was
higher in both subclinical and overt hypothyroid
group (Table 2). On statistical analysis there was
a significant difference in the mean T3, T4 and
TSH values of euthyroid and hypothyroid groups
(Table 3).

Table 1:  Thyroid profile of study population in different age groups

Age
(Years)

Thyroid function groups
Euthyroid (I) Subclinical hypothyroidism

(II)
Overt hypothyroidism (III)

No. of
patients

% No. of
patients

% No. of
patients

%

3-5 16 21.6 0 0 0 0
6-8 24 32.4 4 16.7 0 0

9-11 9 12.2 4 16.7 0 0
12-14 15 20.3 9 37.5 1 50
>14 10 13.5 7 29.1 1 50

Total 74 100 24 100 2 100
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Figure 1: Thyroid profile of study population in different age groups

Table 2: mean values of T3, T4 and TSH in different thyroid function groups

Thyroid function group T3(ng/dl) T4 T4(μg/dl) TSH(mIU/l)

Euthyroid (I) 139.90±23.51 7.87±2.05 3.07±1.32

Subclinical  (II) 136.04±24.13 7.15±1.65 9.35±2.59

Overt hypothyroidism (III) 87.5±5.5 1.50±0.42 59.96±59.96

Table 3:  Comparison of thyroid functions (T3, T4, TSH) in different thyroid groups

*p-value significant

Thyroid function groups p-value
Mean T3 Mean T4 Mean TSH

Group I vs II- 0.274 0.054 0.001*

Group I vs III- 0.004* 0.041* 0.001*
Group II vs III- 0.001* 0.005* 0.001*
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Table 4 and figure 2 shows serum ferritin levels in
different thyroid groups. There was no significant

difference in the mean serum ferritin levels in
different thyroid groups (Table 5).

Table 4:  serum Ferritin levels in different thyroid groups

Figure 2: serum Ferritin levels in different thyroid groups

Table 5: Comparison of mean serum ferritin values between different thyroid groups

NS- Not Significant

Serum Ferritin
(μg/dl)

Euthyroid % Subclinical
hypothyroid

% Overt
hypothyroidism

%

<2000 29 39.1 7 29.17 1 50

2001-3000 19 25.7 3 12.5 1 50
3001-4000 19 25.7 7 29.17 0 0

>4000 7 9.5 7 29.17 0 0
Total 74 100 24 100 2 100

Group Serum ferritin
Mean ± SD

p –value

Group I (Euthyroid) 2385.21±1894.73 Group I vs II 0.102 NS

Group II (Subclinical) 3065.69±1194.31 Group II vs III 0.407 NS

Group III (Overt
hypothyroidism)

2219.53±338.49 Group I vs III 0.902 NS
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Discussion

Present study was undertaken to estimate the
serum levels of total T3, T4, TSH and serum
ferritin in multitransfused beta thalassemia major
patients and correlation of thyroid hormone
dysfunction with high serum ferritin value. In the
present study,74% of the patients were euthyroid
and 26% had disturbed thyroid function. Out of
the disturbed thyroid functions, isolated elevation
of TSH was found in 24% of patients which was
consistent with the diagnosis of subclinical
hypothyroidism. Similarly, increased TSH was
the most common thyroid dysfunction in previous
studies conducted by Pirinççioğluet al7,
Jaruratanasirikul et al8, Malik et al9,
Hashemizadeh et al10 and Gathwala et al11. In the
present study, 2% of the patients were having low
T4 and elevated TSH, consistent with the
diagnosis of overt hypothyroidism. Again this
finding is comparable to the study conducted by
Solankiet al12. Other workers like Malik et
al9(1.4%), Hashemizadeh et al10(1%) found overt
hypothyroidism in even lesser number of patients.
This observation of thyroid dysfunction in the
present study was not comparable to the findings
ofCostinet al13 and Kuo et al14 as they found
normal thyroid function in thalassemic patients. In
the present study no evidence of clinical
hypothyroidism was found but it has been
reported as 6.9% by Agarwalet al15, 4% by Zervas
et al16 and 18.3% by Magro et al17.

In the present study, mean T3 and T4 and TSH
values in euthyroid groups were 139.90±23.51,
7.87±2.05, 3.07±1.32 respectively, 136.04±24.13,
7.15±1.65, 9.35±2.59 respectively in subclinical
hypothyroid group and 87.5±5.5, 1.50±0.42,
59.96±59.96 respectively in overt hypothyroid
group. Comparison between mean values of
thyroid hormones in euthyroid and hypothyroid
group showed a significant difference (Table 3).
Our results were comparable to study conducted
by Agarwal et al15 who also showed a significant
difference  in thyroid function tests (T3, T4 and
TSH)  between euthyroid and hypothyroid groups.

Although serum ferritin is the most widely used
test for assessment of iron status in these patients,
present study did not show any statistically
significant difference in mean serum ferritin level
between hypothyroid and euthyroid group (Table
5).Similar observation has been replicated in
previous studies by Shamshirsazet al3, Agrawal et
al15, Jaruratanasirikul et al8 and Zervas et al19.
These finding suggest the possibility that single
serum ferritin level alone may not be sufficient to
determine the implication of chronic iron
exposure in developing thyroid dysfunctions.
There is no doubt that iron overload has important
role to play in thyroid and other endocrinal
dysfunction in thalassemic patients, insignificant
difference in ferritin levels between hypothyroid
and euthyroid groups in our and above mentioned
studies3,8,15,19 suggests that the damage of
endocrine glands caused by chronic hypoxia due
to prolonged anemia may be an associated factor
responsible for thyroid dysfunction. Results
contrary to present study were shown by
Pirincciogluet al7 and Jaipuria et al20 who showed
significant higher level of serum ferritin levels in
hypothyroid group as compared to euthyroid
group. However the mean age of their study
population was 7.17±3.78 years and 8.75 years
respectively which was lower as compared to our
study population (9.85 ± 4.05).

Conclusion

Thus it can be concluded from the present study
that hypothyroidism is an important complication
of β-thalassemia major patient occurring in about
26% children, although 24% patients have
subclinical hypothyroidism and only 2% have
overt hypothyroidism. Further, there was no direct
correlation between serum ferritin and thyroid
dysfunction in these patients. As many of
hypothyroid patients were subclinical cases, their
regular physical examination for any overt sign of
hypothyroidism alongwith their periodic thyroid
function assessment must be done to pick up
cases of overt hypothyroidism who need
replacement therapy. It is important because early
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recognition and treatment of overt
hypothyroidism will definitely help to improve
the quality of life of these patients especially with
reference to growth and development. Further the
lifelong replacement therapy for hypothyroidism
is quite cheap and simple to administer.
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