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Abstract: 
Aim: The aim of the present study was to assess the thyroid function status among the transfusion dependent 
thalassemic children. 
Material & Methods: This was a cross sectional study conducted in the Department of Paediatrics for a period 
of 18 months. A total number of 100 children with transfusion dependent thalassemia who met the inclusion and 
exclusion criteria were studied. Demographic data as well as history of blood transfusion and chelation therapy 
were collected. Thyroid function and iron load status were evaluated by measuring serum FT4, TSH and ferritin 
levels. 
Results: Among them 28 (28%) were beta thalassemia major and 72 (72%) were Hb E beta thalassemia. Total 
male was 60 (60%) and female were 40 (40%). Mean weight and height were 33.67±10.42 kg and 132.4±13.4 
cm respectively. Median weight for age Z score and median height for age Z score were -1.88 (-0.82 to -4.07) 
and -2.98 (-0.86 to -4.96) respectively. Mean BMI was 19.4±3.42 kg/m2. The mean age at first diagnosis was 
17.3 (±7.65) months, mean age at first blood transfusion was 18.22±7.53 months, mean total duration of disease 
was 10.90±4.02 years, and mean total number of blood transfusion was 81.7±33.4 units. History of thalassemia 
in other family members was found in 25 patients (25%). Euthyroid patients were 90 (90%) and hypothyroid 
patients were 10 (10%). Among hypothyroid patients 8 (8%) patients were compensated and 2 (2%) was 
uncompensated hypothyroidism. Significant association was found between higher serum ferritin level (≥2000 
ng/ml) and hypothyroidism in thalassemia patients (p<0.05). 
Conclusion: In the present study we documented hypothyroidism in transfusion dependent thalassemic children. 
Among them majority were compensated hypothyroidism. Higher number of blood transfusion and ferritin level 
≥2000 ng/ml was found significantly associated with the development of hypothyroidism in thalassemic 
patients. 
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Introduction 

Beta-thalassemia major is an autosomal recessive 
hereditary anemia, which is incurable, caused by 
defective synthesis of hemoglobin, ineffective 
erythropoiesis and rapid erythrocyte breakdown, 
resulting in advanced heart failure and death in 
early childhood. [1,2] It is a group of hereditary 
blood disorders characterized by anomalies in the 
synthesis of the β chains of hemoglobin resulting in 
variable phenotypes ranging from severe anemia to 
clinically asymptomatic individuals. [3]  The 
overall prevalence of β-thalassemia is 3–4 % with 
an estimate of around 8,000 to 10,000 new births 
with the major disease each year. [4,5]  Disorders 

which are inherited and are characterized by 
deficiency in the production of beta globin chains 
resulting in ineffective erythropoiesis complicated 
by lack of affinity of circulating haemoglobin F to 
2,3-diphosphoglycerate.  

As a consequence of this, repeated blood 
transfusions are needed to maintain life, which in 
turn results in excessive iron being deposited in 
various organs resulting in early fatalities related 
complications including endocrine complication 
(growth retardation, failure of sexual maturation, 
diabetes mellitus, and insufficiency of the 
parathyroid, thyroid, pituitary, and less commonly, 
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adrenal glands), dilated myocardiopathy, liver 
fibrosis, and cirrhosis). [6] These complications are 
due to the toxic effects of the iron that gets 
deposited in the endocrine glands. In Beta 
Thalassemia Major (BTM) patients the frequency 
of hypothyroidism ranges from 6 to 30 % among 
various countries depending on chelation strategies. 
[7]  

Thyroid dysfunction mainly occurs by gland 
infiltration, chronic tissue hypoxia, free radical 
injury, and organ siderosis. The thyroid gland is 
affected much before the thyroid-pituitary axis, 
which is less susceptible than the gonadal axis to 
iron induced damage.  [8] Thyroid hormone is 
essential for the development and maintenance of 
normal function of CNS including brain 
development and its deficiency leads to mental 
retardation. So regular follow-up for early detection 
and timely treatment of such complications could 
improve the quality of life of these patients. Very 
few studies comparing the frequency of thyroid 
dysfunction in children presenting with Beta-
thalassemia major have been done.  

Hence this study was conducted to assess the 
thyroid function status among the transfusion 
dependent thalassemic children. 

Material & Methods 

A Cross-sectional observational study conducted at 
Department of Paediatrics, Darbhanga Medical 
College and Hospital, Darbhanga, Bihar, India was 
carried out for the duration of 18 months.  

Inclusion Criteria  

Ø Patients diagnosed as transfusion dependent 
thalassemia (Beta thalassemia and Hb E/ beta 
thalassemia), age ranged from 5-18 years and 
received at least 10 times of blood transfusion 
were included in the study.  

 Exclusion Criteria  

Ø Patients who received less than 10 times of 
blood transfusion, very ill and known case of 
hypothyroidism were excluded from the study.  

Methodology  

The patients and their parents were informed about 
the study design and its objectives. They were 
explained that there will be no physical or social 
risk for the participants other than the regular 
activity as done for admitted cases. They were also 
informed about freedom to participate or not to 
participate at any time. No incentive was given for 
participation. Informed written consent was taken. 
All the information remained confidential. 

 100 patients diagnosed by Hb electrophoresis 
fulfilling the inclusion criteria were taken as study 
group. Age of the patients were 5-18 years. Age, 
gender, type of thalassemia, age of first diagnosis 
and first transfusion, total number of transfusions, 
type and duration of iron chelation therapy, 
adherence to iron chelation therapy, and family 
history of thalassemia and thyroid disorder were 
recorded. Height and weight of the children were 
measured in standard procedure. 4 ml of venous 
blood was drawn aseptically on the morning of 
attendance for regular blood transfusion of 
thalassemic children. Serum free thyroxine (FT4), 
thyroid stimulating hormone (TSH) level and 
serum ferritin level were estimated by 
chemiluminescent immunoassay using the access 
Beckman Coulter analyser in the laboratory of 
microbiology department. On the basis of their 
thyroid profile the thalassemic patients were further 
divided into euthyroid, compensated hypothyroid 
and uncompensated hypothyroid. 

Statistical Analysis: All data was recorded 
systematically in preformed data collection form. 
The entered data was checked, verified and 
analyzed by appropriate computer software. 
Statistical analysis was performed by using SPSS, 
version 21. Data were expressed as frequency, 
percentage, mean, standard deviation, median and 
range. The data was presented in tabular form. 
Appropriate statistical test was applied for data 
analysis. Categorical variables were compared by 
chi-squared test or Fischer’s exact test. Unpaired t 
test was used to compare between two variables. 
Correlation was done by using Pearson correlation 
co-efficient. P value less than 0.05 was considered 
statistically significant.  

Results 
 

Table 1: Demographic and clinical characteristics of study population 
Variables Patients (%) 
Age (mean±SD) (years) 11.49±3.82 
Sex 
Female 40 (40) 
Male 60 (60) 
Weight (Mean ± SD) (kg) 33.67±10.42 
Height (Mean ± SD) (cm) 132.4±13.4 
WAZ median (range)  -1.88 (-0.82 to -4.07) 
HAZ median (range)  -2.98 (-0.86 to -4.96) 
BMI (Mean ± SD) (kg/m2)  19.4±3.42 
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Type of thalassemia 
β thalassemia major 28 (28) 
Hb E β thalassemia 72 (72) 
Age at first diagnosis (Months) 16.4±7.63 
Total duration of disease (Years) 10.90±4.02 
Age at first blood transfusion (Months) 18.22±7.53 
Total number of transfusions 81.7±33.4 
Number of cases having affected family member 25 (25) 
Number of cases received iron chelation therapy 72 (72) 
Type of iron chelation therapy 
Deferiprone 71 (71) 
Deferasirox 12 (12) 
Deferiprone + Deferoxamine 5 (5) 
Deferiprone + Deferasirox 12 (12) 
Number of cases had good compliance to iron chelation 25 (25) 
Duration of iron chelation therapy in months 16.94±14.58 

 
Among them 28 (28%) were beta thalassemia 
major and 72 (72%) were Hb E beta thalassemia. 
Total male was 60 (60%) and female were 40 
(40%). Mean weight and height were 33.67±10.42 
kg and 132.4±13.4 cm respectively. Median weight 
for age Z score and median height for age Z score 
were -1.88 (-0.82 to -4.07) and -2.98 (-0.86 to -
4.96) respectively. Mean BMI was 19.4±3.42 

kg/m2. The mean age at first diagnosis was 17.3 
(±7.65) months, mean age at first blood transfusion 
was 18.22±7.53 months, mean total duration of 
disease was 10.90±4.02 years, and mean total 
number of blood transfusion was 81.7±33.4 units. 
History of thalassemia in other family members 
was found in 25 patients (25%). 

 
Table 2: Thyroid function status in study population 

Thyroid function status N Percentage (%) 
Euthyroid 90 90 
Hypothyroid 
Compensated 8 8 
Uncompensated 2 2 
Total 100 100 

Euthyroid patients were 90 (90%) and hypothyroid patients were 10 (10%). Among hypothyroid patients 8 (8%) 
patients were compensated and 2 (2%) was uncompensated hypothyroidism. 

Table 3: Serum ferritin levels 
Serum ferritin (ng/ml) Euthyroid, (n=90) Hypothyroid, (n=10) P-value 
≥2000 55 10 0.025 
<2000 35 0 

Significant association was found between higher serum ferritin level (≥2000 ng/ml) and hypothyroidism in 
thalassemia patients (p<0.05). 

Table 4: Comparison of demographic and clinical characteristics between euthyroid and hypothyroid 
cases in thalassemia patients 

Variables Euthyroid, (n=90) Hypothyroid, (n=10) P value 
Age (Years) 11.29±3.93 12.88±3.47 0.266 
Sex 
Female 56 6 1.00 
Male 34 4 
Weight (kg) (Mean ± SD) 32.38±10.5 35.65±8.52 0.314 
Height (cm) (Mean ± SD) 128.4±14.46 134.6±12.18 0.620 
WAZ -2.04±0.76 -2.25±1.05 0.474 
HAZ -2.78±1.08 -3.43±0.82 0.088 
Age at first diagnosis (months) 18.22±7.63 18±7.43 0.780 
Total duration of disease 
(years) 

 
11.78±4.04 

 
12.06±3.87 

 
0.110 

Age at first blood transfusion 
(months) 

 
18.12±7.73 

 
20±5.4 

 
0.748 
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Total no. of transfusions 79.8±26.4 124.4±38.4 <0.0001 
No. of cases received iron chela-
tion therapy 

63 7  
0.756 

Duration of iron chelation thera-
py in months 

 
16.8±14.86 

 
12.34±10.55 

 
0.172 

No. of cases with good adherence 
to iron chelation therapy 

30 1  
0.135 

 
No significant difference found in terms of mean 
age, sex, weight, height, WAZ score, HAZ score 
between euthyroid and hypothyroid cases. There 
was no significant difference in terms of age at first 
diagnosis (months), total duration of disease 
(years), age at first blood transfusion (months), 
number of cases received iron chelation therapy, 

duration of iron chelation therapy in months and 
number of cases with good compliance to iron 
chelation therapy between the two groups. 
Hypothyroid patients received significantly greater 
number of blood transfusions than euthyroid 
patients (p<0.0001). 

Table 5: Mean values of ferritin, FT4 and TSH in euthyroid and hypothyroid patients 
Mean values Euthyroid, (n=90) Hypothyroid, (n=10) P value 
Ferritin (ng/ml) 3614.6 (±2434.6) 4746.4 (±2024.6) 0.178 
FT4 (ng/dl) 1.218 (±0.042)    1.038 (±0.242) <0.0001 
TSH (µIU/ml) 2.796 (±1.268)    7.956 (±1.584) <0.0001 

 
The mean ferritin level was higher in hypothyroid 
group than in euthyroid group but p value was not 
significant. Mean FT4 and TSH values were 
significantly different in euthyroid and hypothyroid 
groups (p≤0.0001). 

Discussion 

Thyroid hormones are critical determinants of brain 
and somatic development in infants and of 
metabolic activity in children; affecting the 
function of virtually every organ. Thyroid 
dysfunction has been reported in a number of 
studies on thalassemia patients. [9] Transfusion 
dependent thalassemia patients require regular 
blood transfusion to survive. Without adequate 
transfusion support, they would suffer several 
complications and a short life span. This category 
includes patients with β- thalassemia major and 
severe HbE β-thalassemia. [10] 

Among them 28 (28%) were beta thalassemia 
major and 72 (72%) were Hb E beta thalassemia 
similar to the study done by Tahura et al [11] 
where HbE-β Thalassemia was found the 
commonest type of thalassemia among children. 
Total male was 60 (60%) and female were 40 
(40%). Mean weight and height were 33.67±10.42 
kg and 132.4±13.4 cm respectively. Median weight 
for age Z score and median height for age Z score 
were -1.88 (-0.82 to -4.07) and -2.98 (-0.86 to -
4.96) respectively. Mean BMI was 19.4±3.42 
kg/m2. The mean age at first diagnosis was 17.3 
(±7.65) months, mean age at first blood transfusion 
was 18.22±7.53 months, mean total duration of 
disease was 10.90±4.02 years, and mean total 
number of blood transfusion was 81.7±33.4 units. 
Kurtoglu et al [12] found 12.8% hypothyroidism 
cases in transfusion dependent thalassemia patients 

in Turkey which was consistent with the present 
study. Somchit et al [13] reported 17.6% 
hypothyroid cases in thalassemia patients. A study 
done by Karim AKMR et al [14] showed 20% 
patients with hypothyroidism, which was higher 
than the present study. 

History of thalassemia in other family members 
was found in 25 patients (25%). Euthyroid patients 
were 90 (90%) and hypothyroid patients were 10 
(10%). Among hypothyroid patients 8 (8%) 
patients were compensated and 2 (2%) was 
uncompensated hypothyroidism. Significant 
association was found between higher serum 
ferritin level (≥2000 ng/ml) and hypothyroidism in 
thalassemia patients (p<0.05) which was consistent 
with the studies done by Sharmin et al, Zervas et al, 
Farmaki and Agarwal et al. [15-18] Thyroid 
dysfunction is a frequently occurring endocrine 
complication in thalassemia major, but its 
prevalence and severity are variable and the natural 
history is poorly described. [19] Autoimmunity has 
no role in the pathogenesis of thalassemia related 
hypothyroidism. [20] Primary hypothyroidism is 
characterized by an elevated thyroid-stimulating 
hormone (TSH) level and decreased (low) T4. 
Secondary or central hypothyroidism is 
characterized by decreased T4 and low TSH. Up to 
5% of thalassaemic patients develop overt clinical 
hypothyroidism that requires treatment whereas a 
much greater percentage have sub-clinical 
compensated hypothyroidism with normal T4 and 
T3 but high TSH levels. [21] 

No significant difference found in terms of mean 
age, sex, weight, height, WAZ score, HAZ score 
between euthyroid and hypothyroid cases. There 
was no significant difference in terms of age at first 
diagnosis (months), total duration of disease 
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(years), age at first blood transfusion (months), 
number of cases received iron chelation therapy, 
duration of iron chelation therapy in months and 
number of cases with good compliance to iron 
chelation therapy between the two groups. 
Hypothyroid patients received significantly greater 
number of blood transfusions than euthyroid 
patients (p<0.0001). The mean ferritin level was 
higher in hypothyroid group than in euthyroid 
group but p value was not significant. Mean FT4 
and TSH values were significantly different in 
euthyroid and hypothyroid groups (p≤0.0001). This 
finding was consistent with the study done by 
Hantrakool [22] as they suggested elevated serum 
ferritin level is a predictor of the development of 
hypothyroidism in thalassemia patients with iron 
overload and the maximum serum ferritin levels of 
greater than 3,500 ng/ml are associated with 
hypothyroidism in their study. These findings may 
necessitate the value of iron chelating therapy to 
maintain serum ferritin levels below 2000 ng/ml 
and this may delay or avoid the development of 
hypothyroidism in patients with thalassemia. 
Sanctis et al [23] suggested that Thyroid 
dysfunction usually starts in the second decade, and 
increases gradually in the third and fourth decades 
of life in patients who started early chelation 
therapy. In patients starting late iron chelation 
therapy, or with poor compliance to treatment, 
dysfunction of thyroid starts earlier. Therefore, an 
assessment of thyroid function is generally 
recommended after the age of 10 years. 

Conclusion 

In the present study we documented 
hypothyroidism in transfusion dependent 
thalassemic children. Among them majority were 
compensated hypothyroidism. Higher number of 
blood transfusion and ferritin level ≥2000 ng/ml 
was found significantly associated with the 
development of hypothyroidism in thalassemic 
patients. 

References 

1. Weatherall DJ, Clegg JB. Inherited haemoglo-
bin disorders: an increasing global health prob-
lem. Bull World Health Organ 2001;79(8): 
704-12.  

2. Weatherall DJ, Clegg JB, editors. The Thalas-
semia Syndromes. 4th ed. Oxford: Blackwell 
Science. 2001; Pp: 121-392. 

3. Patricia J, Giardina SR. Thalassemia Syn-
dromes, Hoffman Hematology- Basic Princi-
ples And Practice. 6th ed, Philadelphia- Else-
vier Saunders. 2013. 

4. Madan N, Sharma S, Sood SK, Colah R, Bha-
tia LH. Frequency of β-thalassemia trait and 
other hemoglobinopathies in northern and 
western India. Indian J Hum Genet. 2010;16(1) 
16-25.  

5. Balgir RS. Genetic epidemiology of the three 
predominant abnormal hemoglobins in India. J 
Assoc Physicians India. 1996;44(1)25-28. 

6. Galanello R, Origa R. Beta-thalassemia. Or-
phanet J Rare Dis. 2010;5(1)11. 

7. V. de Sanctis, A. Elefheriou, and C. Malaven-
tura, “Prevalence of endocrine complications 
and short stature in patients with thalassaemia 
major: a multicenter study by the Talassaemia 
International Federation (TIF),” Pediatric En-
docrinology Reviews, vol. 2, supplement 2, pp. 
249–255, 2004.  

8. H. Landau, I. Matoth, Z. Landau-Cordova, A. 
Goldfarb, E. A. Rachmilewitz, and B. Glaser, 
“Cross-sectional and longitudinal study of the 
pituitary-thyroid axis in patients with thalas-
saemia major,” Clinical Endocrinology, vol. 
38, no. 1, pp. 55–61, 1993. 

9. Jehanzeb K, Ahmad F, Lodhi MA, Ali S. As-
sessment of status of thyroid functions in pa-
tients of β thalassemia major, reporting to OPD 
of military hospital, Rawalpindi. Pak Armed 
Forces Med J. 2016;66(6):809-13. 

10. Cappellini M, Cohen A, Eleftheriou A, Piga A, 
Porter J, Taher A. Guidelines for the Clinical 
Management of Thalassaemia. Thalassaemia 
International Federation. 2008. 

11. Tahura S, Selimuzzaman M, Khan WA. Tha-
lassaemia Prevention: Bangladesh Perspective-
A Current Update. Bangla J Child Health. 
2016;40(1):31-8. 

12. Kurtoglu AU, Kurtoglu E, Temizkan AK. Ef-
fect of iron overload on endocrinopathies in 
patients with beta-thalassaemia major and in-
termedia. Endokrynologia Polska. 2012; 63 
(4):260-63. 

13. Somchit J, Malai W, Vichai L, Pasuree S, Ka-
laya L. Thyroid function in beta thalassemic 
children receiving hypertransfusions with 
suboptimal iron chelating therapy. J Med As-
soc Thai. 2007;90(9):1798. 

14. Karim AR, Islam MR, Deeba F, Fakir MHJ. 
Matin A. Correlation of Thyroid Hormone De-
rangement with Serum Ferritin Level in Chil-
dren with Beta Thalassaemia Major at a Ter-
tiary Care Hospital of Bangladesh. J Shaheed 
Suhrawardy Med College. 2013;5(2):87-90. 

15. Shamshirsaz AA, Bekheirnia MR, Kamgar M, 
Pourzahedgilani N, Bouzari N, Habibzadeh M 
et al. Metabolic and endocrinologic complica-
tions in beta- thalassemia major: a multicenter 
study in Tehran. BMC Endocrine Dis. 2003; 
3(1):4. 

16. Malik SA, Syed S, Ahmed N. Frequency of 
hypothyroidism in patients of b-thalassemia. J 
Pak Med Assoc. 2010; 60:17-21. 

17. Zervas A, Katopodi A, Protonotariou A, Liva-
das S, Karagiorga M, Politis C et al. Assess-
ment of thyroid function in two hundred pa-



International Journal of Toxicological and Pharmacological Research                e-ISSN: 0975-5160, p-ISSN:2820-2651 

Singh et al                                          International Journal of Toxicological and Pharmacological Research 
290   

tients with β-thalassemia major. Thyroid. 
2002;12(2):151-4. 

18. Agarwal MB, Shah S, Vishwanathan C, Ra-
jadhyaksha G, Bhave AA, Dube SR et al. Thy-
roid dysfunction in multi-transfused iron load-
ed thalassemia patients. Indian Pediatr. 1992 
;29(8):997- 102. 

19. Landau H, Matoth I, Landau-Cordova Z, Gold-
farb A, Rachmilewitz EA, Glaser B. Crosssec-
tional and longitudinal study of the pituitary-
thyroid axis in patients with thalassaemia ma-
jor. Clin Endocrinol (Oxf). 1993;38(1)55-61. 

20. S Mariotti, F Pigliaru, M C Cocco, A Spiga, S 
Vaquer, M E Lai. β-Thalassemia and Thyroid 
Failure- Is There a Role for Thyroid Autoim-
munity?. Pediatr Endocrinol Rev. 2011;8(2)30 
7-309. 

21. De VS, Vullo C, Urso L, Rigolin F, Cavallini 
A, Caramelli K, et al. Clinical Experience Us-

ing the Androderm Testosterone Transdermal 
System in Hypogonadal Adolescents and 
Young Men with Beta Thalassemia Major. J 
Pediatr Endocrinol Metabol. 1998;11(3)891-
900. 

22. Hantrakool S, Tantiworawit A, Rattarittam-
rong E, Chai-adisaksopa C, Nawarawong W, 
Srichairattanakool S, Phornphutkul M, 
Norasetthada L. Elevated serum ferritin levels 
are highly associated with diabetes mellitus 
and hypothyroidism in thalassemia patients. 
Blood. 2012 Nov 16;120(21):5174.  

23. De Sanctis V, Soliman AT, Canatan D, Yassin 
MA, Daar S, Elsedfy H, Di Maio S, Raiola G, 
Corrons JL, Kattamis C. Thyroid disorders in 
homozygous β-thalassemia: current knowledge 
, emerging issues and open problems. Mediter-
ranean journal of hematology and infectious 
diseases. 2019;11(1). 

 

 


