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ABSTRACT
Introduction: Thalassemia is the most common heritable
haematological disorder in Malaysia. Hypothyroidism is one
of the complications of the transfusion dependent
thalassemia (TDT) patients as a result of iron overload. 

Materials and Methods: All registered TDT patients attending
Haematology day care, Hospital Pulau Pinang from January
2019 to January 2020 were included in the study.
Hypothyroidism was defined according to TSH and FT4, or
based on the history of treatment for diagnosed
hypothyroidism. 

Results: There were 51 TDT patients, with 24 (47%) males
and 27 (53%) females. Most of the patients were Malays (27,
53%) followed with Chinese (23, 45%) and Indonesian (1,
2%). Beta thalassemia major and HbE beta thalassaemia
accounted for 35 (68.8%) and 14 (27.5%) TDT patients
respectively, while two (3.9%) were HbH Constant Spring.
Eleven (21.6%) had hypothyroidism; of which seven (63.6%)
had central hypothyroidism, three (27.3%) had subclinical
hypothyroidism, the remaining one (9.1%) had primary
hypothyroidism. Three (27.3%) had concomitant
hypogonadism, one (9.1%) had hypocortisolism and another
(9.1%) had both diabetes mellitus and hypogonadism. There
was no statistical relationship between the prevalence of
hypothyroidism and age, serum ferritin, splenectomy history
and iron chelation therapy. 

Conclusion: High prevalence of central hypothyroidism is
reported. Measurement of both TSH and FT4 is
recommended as initial screening for thyroid dysfunction
among patient with TDT. 
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INTRODUCTION
Thalassaemia represents a heterogeneous group of
recessively inherited haemoglobin disorder characterised by
defective synthesis of one or more globin chains. The World
Health Organization (WHO) estimates about 56,000 births
are affected with major thalassaemia annually and at least
30,000 are transfusion dependent.1 The total number of living
Thalassemia patients in Malaysia is 7984 according to the

Malaysia Thalassemia Registry updated in November 2018.
HbE-beta thalassaemia forms the majority of thalassaemia
patients in Malaysia with 2744 patients (34.37%), followed
by beta thalassaemia major with 2676 patients (33.52%),
HbH disease with 1458 patients (18.26%), beta thalassaemia
intermedia with 748 patients (9.37%), while the remaining
358 patients (4.48%) have others forms of
haemoglobinopathies.2

Thyroid dysfunction is a frequently occurring endocrine
complication among transfusion dependent thalassemia
(TDT) patients. The prevalence of hypothyroidism ranges
from 4-29% in various countries, largely in the form of
subclinical hypothyroidism.3-8 High incidence of central
hypothyroidism among thalassemia major patients was
observed in some centers.9,10 Tan K.A et al., reported the
prevalence of hypothyroidism among Malaysian children
with TDT, including subclinical and overt hypothyroidism as
18.3%.11 Hypothyroidism among TDT patients is associated
with iron overload,12-14 which is the primary therapeutic
complication for polytransfused thalassaemic patients, and is
linked to hemosiderosis of thyroid and pituitary gland.15

Screening for thyroid dysfunction among TDT patients
should be performed annually, beginning at the age of nine
years old.16 Most of the laboratory guidelines recommend a
two-step approach (the thyroid cascade) in screening for
thyroid dysfunction; in which TSH should be measured first,
followed by free thyroxine (FT4) only if TSH is out of reference
range.18-21 In this study, we explore the adequacy of screening
for hypothyroidism among TDT patient by using the similar
approach. 

MATERIALS AND METHODS
This is a retrospective cross-sectional study carried out on all
TDT patients aged 18 years and above at the Haematology
unit, Hospital Pulau Pinang. All thalassaemic patients who
received 2-6 weekly transfusions in the Haematology Unit
day-care were included in this study. The study looked into
demographic data, data on ferritin level, iron chelation
therapy, history of splenectomy and thyroid function profile
from January 2019 to January 2020 over a period of 13
months. For TDT patient with hypothyroidism, data on the
age of diagnosis hypothyroidism and associated
endocrinopathies were analysed. 
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Characteristic Value
Number (n) Percentage (%)

Gender 
Male 24 47.0%
Female 27 53.0%

Ethnic 
Malay 27 53.0%
Chinese 23 45.0%
Indian 0 0.0%
Others 1 2.0%

Classification of thalassemia 
Beta major 35 68.6%
HbE/  Beta 14 27.5%
Others 2 3.9% 

*Mean±SD

Table I: Demographic data of study population (n= 51)

Number (n) Percentage  
Hypothyroid 

No 40 78.4%
Yes 11 21.6%

Table II: Number of study population with Hypothyroid 

Parameters Euthyroidism Hypothyroidism
(n=40) (n= 11)

Mean±SD Mean±SD p value
Age 30±7 28±6 0.400
Ferritin (ng/ml) 3012±3047 3902±2531 0.073

n Percentage n Percentage
Splenectomy 0.466

Yes 14 35.0% 2 18.2%
No 26 65.0% 9 81.8%

Iron chelation therapy 0.372
Single iron chelation agent (Total) 15 37.5% 6 54.5%

DFO 6 15.0% 2 18.2%
DFP 5 12.5% 4 36.3%

DFX 4 10.0% 0 0.0%
Two iron chelation agents (Total) 25 62.5% 5 45.5%

DFO+DFP 20 50.0% 5 45.5%
DFO+DFX 4 10.0% 0 0.0%

DFP+DFX 1 2.5% 0 0.0%

Table III: Clinical characteristics of TDT patients (both hypothyroidism and euthyroidism groups)

Characteristic Number (n) Percentage (%)
Mean age of diagnosis (years) 22.8±6.9* 
Hypothyroid subtype 

Primary 1 9.1%
Subclinical 3 27.3%
Central 7 63.6%

On treatment for Hypothyroid 
Yes 3 27.3%
No 8 72.7%

Associated endocrinopathies
Hypogonadism 3 27.3%
Hypocortisolism 1 9.1%
Diabetes mellitus and Hypogonadism 1 9.1%

Table IV: Clinical characteristics of TDT patients with Hypothyroid (n= 11)
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Ethical approval and informed consent for this study was
approved by the Medical Research and Ethics Committee,
Malaysia (approval NMRR no. NMRR-20-968-53107). 

Hypothyroidism was defined according to TSH and FT4, or
based on the history of treatment with levothyroxine for
previously diagnosed hypothyroidism. Thyroid dysfunction
was defined as follows: primary hypothyroidism (FT4
<12pmol/L with TSH >5mIU/L), subclinical hypothyroidism
(normal FT4 with TSH >5mIU/L), and central hypothyroidism
(FT4 is <12pmol/l with low or normal TSH).10 Thyroid
function test was routinely performed on all TDT patients at
six monthly intervals. At least two consistent abnormal
measurements of thyroid hormones were taken into account
for the newly diagnosed hypothyroid cases, in order to reduce
the possibility of misdiagnosing hypothyroidism due to
individual circadian variation of secretion of thyroid
hormone.22,23

Data were analysed using Statistical Package for Social
Sciences (SPSS) software version 26, independent t-test and
Fisher’s exact test. Numerical data were presented as
mean±standard deviation (SD). A p-value <0.05 was
considered significant.

RESULT
This study surveyed all 51 TDT patients receiving regular
transfusion under Haematology Unit day-care, in Hospital
Pulau Pinang, 24 (47%) were males and 27 (53%) females.
Most of the patients were Malays (27, 53%) followed with
Chinese (23, 45%) and Indonesian (1, 2%). Their mean age
at the time of study was 29.7±6.9 years. Beta thalassemia
major and HbE beta thalassaemia accounted for 35 (68.8%)
and 14 (27.5%) TDT patients respectively, while the
remaining two (3.9%) were HbH Constant Spring (Table I). 

As shown in Table II, eleven (21.6%) of the 51 patients, with
a median age of 30.6±6.2 years, had hypothyroidism. Out of
these 11 patients, seven (63.6%) had central hypothyroidism,
three (27.3%) had subclinical hypothyroidism, while another
(9.1%) had primary hypothyroidism. Mean age for TDT
patients with hypothyroidism was 28±6years, appeared to be
younger as compared to 30±7years for the euthyroidism
group. There was no statistical relationship between the two
groups (95% Confidence Interval, 95%CI: -6.8, 2.8).

The relationship between ferritin level, iron chelation
therapy, splenectomy and hypothyroidism were analysed.
The mean ferritin level was 3902±2531ng/ml for the
hypothyroidism group. A higher ferritin level trend of was
observed among TDT patients with hypothyroidism,

compared to the euthyroid group who had mean ferritin level
of 3012±3047ng/ml, however the relationship was not
statistically significant (95%CI: -250.8, 5340). 

The iron chelation regimen was divided into monotherapy or
combination therapy. The monotherapy regimen included
either Desferrioxamine (DFO), Deferiprone (DFP) or
Deferasirox (DFX); combination therapy on the other hand
consisted of DFO plus DFP, DFO plus DFX or DFP plus DFX. As
shown in Table III, for TDT patients with normal thyroid
function, 15 (37.5%) were on monotherapy, another 25
(62.5%) were on combination therapy. Meanwhile, six
(54.5%) patients were on monotherapy, and another five
(45.5%) were on combination therapy under the group with
hypothyroidism. Data analysis failed to show statistical
relationship between iron chelation therapy and
hypothyroidism (p=0.327). 

Out of the 40 TDT patients who were euthyroid, 14 (35%) had
history of splenectomy; only two (18.2%) of the
hypothyroidism group were splenectomised. Statistically,
there was no significant relationship between splenectomy
and hypothyroidism (p=0.466). The prevalence of other
endocrine complications was also reviewed among TDT
patients with hypothyroidism; three (27.3%) of them had
hypogonadism, one (9.1%) had hypocortisolism and another
(9.1%) had concomitant diabetes mellitus and
hypogonadism (Table IV). 

DISCUSSION
Combination of blood transfusion and iron chelation therapy
significantly improve the life expectancy of TDT patients.
Iron overload among polytransfused thalassaemic patients is
associated with multiple endocrine complications, including
hypogonadism, short stature, osteoporosis, adrenal
insufficiency, hypoparathyroidism, hypothyroidism, diabetes
mellitus and impaired glucose tolerance.16,24 Differences in the
age of first exposure to iron chelation therapy, the degree and
type of chelation, the haemoglobin level attained before
blood transfusion, and the continuing improvement in
survival in well-chelated patients are among the factors that
complicate the ascertainment of prevalence of endocrine
complications.17 Thus, wide ranges of hypothyroidism
prevalence among TDT patients have been reported, from 4-
29 % among different centers.3-8 Routine screening for
hypothyroidism among TDT patients is essential, as the
classical clinical signs of hypothyroidism in TDT patients are
subtle, non-specific and are frequently attributed to anaemia
or associated diseases, especially for mild cases.25

Centre/country Hospital Indonesia28 India26 Malaysia Greece5 Pakistan27 Iran8
Pulau Pinang (UMMC)11

Age (years) 29.7±6.9* 10.8±4.1* 9.0±4.6* 13.7 (2.5-25.3)** 23.6±6.8* 7.6±2.5* 21.0±7.8*
Hypothyroid (Total) 21.6% 26.8% 15.6% 16.5% 16.5% 25.7% 14.6%

Primary  2.0% 1.7% 0.0% 3.7% 4.0% 1.4% 1.5%
Subclinical 5.9% 25.1% 10.0% 13.4% 12.5% 24.3% 10.8%
Central 13.7% 0.0% 5.6% 1.2% 0.0% 0.0% 2.3%

*Mean±SD
**Median (Range)

Table V: Hypothyroidism rate among TDT patients reported in various centres
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Eleven (21.6%) TDT patients were reported to have
hypothyroidism. Our centre reported 7 (13.7%) of central
hypothyroidism, which is higher compared to most of the
other centres in Indonesia (0%), India (5.6%), Greece (0%),
Pakistan (0%) and Iran (2.3%) and another centre in
Malaysia (1.2%), as shown in Table V. In fact, most of the
other centres reported higher incidence of subclinical
hypothyroidism.6,8,11,26-28 High prevalence of central
hypothyroidism among TDT patients was also reported by
Soliman et al.,9 which is linked to slow progressive
dysfunction of the thyroid gland with pituitary insensitivity
to the low FT4 level. Pituitary hemosiderosis significantly
correlates with serum ferritin level.31 The anterior pituitary
gland is particularly sensitive to iron deposition and free
radical oxidative stresses. Even a modest amount of iron
deposition within the anterior pituitary can interfere with its
function.31-33 In terms of screening for hypothyroidism, most
of the studies and laboratory guidelines recommend TSH as
sole initial screening test for thyroid dysfunction, to reduce
unnecessary burden on patients and health care systems
from economic point of view.17,18,21 However, normal TSH does
not reflect euthyroidism in pituitary disease, including
central hypothyroidism among TDT patients.21 Thus, both
FT4 and TSH are necessary in screening for hypothyroidism
among TDT patients, as recommended in WHO guidelines for
TDT.16 

Advanced age is reported to be associated with
hypothyroidism among TDT patients.3,10,28 This can be linked
to defective hypothalamic-pituitary-thyroid axis in the
secretion of thyroid hormones over time. Relationship
between hypothyroidism and serum ferritin level varies
among different studies, Al-Hader et al., and Chirico et al.,
reported high prevalence of hypothyroidism correlates with
high ferritin level.14,15 Similar to other studies, this study shows
no statistical relationship between ferritin level and
hypothyroidism3,10,28 One of the limitations in our study is that
we did not look into the hypothyroidism risk factors in the
past, including age of first exposure to iron chelation
therapy, pre-transfusion haemoglobin level attained,
previous intensity and type of iron chelation.

Previous studies have shown that good compliance to iron
chelation therapy reduces prevalence of endocrinopaties,
including hypothyroidism.7,34 Our study shows no correlation
between hypothyroidism and mono or combination iron
chelation therapy (p=0.327), which was a similar finding to a
study by Bazi et al.3 Splenectomy was identified as one of the
risk factors for hypothyroidism among TDT patients in some
studies.3,34 Belhoul et al., reported higher serum ferritin level
among TDT patients with splenectomy history.35 The finding
may be related to the role of intact spleen as reservoir of
excess iron as well as scavenging effect on iron free fractions,
including non-transferrin bound iron.10,35 In this study, there
was no statistical relationship between prevalence of
hypothyroidism and age, serum ferritin, iron chelation
therapy as well as splenectomy history. This is probably
related to our small sample size, which is the limitation of
this study.

Other endocrinopathies were also observed among the TDT
patients with hypothyroidism in this study, including three

(27.3%) cases of hypogonadism, one (9.1%) case of
hypocortisolism and another one (9.1%) with co-existence of
diabetes mellitus and hypogonadism. These associated
endocrinopathies were reported in other studies as well,
which is related to iron overload from regular packed cells
transfusions.3,4,5,34

CONCLUSION
High prevalence of hypothyroidism with predominance
central hypothyroidism was reported in our study. Early
detection and treatment of hypothyroidism in polytransfused
thalassaemic patients is crucial as part of the holistic
management of the disease. Dependence on TSH as the sole
initial screening of thyroid dysfunction might miss out
central hypothyroidism cases. Hence, measurement of both
TSH and FT4 is recommended during the initial screening for
thyroid dysfunction among patient with TDT. 

ACKNOWLEDGMENTS 
Not applicable.

FUNDING 
The authors declare that they have no funding support. 

CONFLICT OF INTEREST 
The authors declare that they have no conflict of interest.

REFERENCES
1. Modell B. Global epidemiology of haemoglobin disorders and

derived service indicators. Bulletin of the World Health
Organization 2008; 6: 480-7.

2. Mohd Ibrahim H. ed., (2019). Malaysian Thalassaemia Registry
Report 2018. Medical Development Division, Ministry of Health,
Malaysia. 1st ed.

3. Bazi A, Harati H, Khosravi-Bonjar A, Rakhshani E,
Delaramnasab M. Hypothyroidism and Hypoparathyroidism in
Thalassemia Major Patients: A Study in Sistan and Baluchestan
Province, Iran. Int J Endocrinol Metab 2018; 16(2): e13228.

4. de Luca F, Melluso R, Sobbrio G, Canfora G, Trimarchi F. Thyroid
function in thalassaemia major. Arch Dis Child 1980; 55(5): 389-
92.

5. Zervas A, Katopodi A, Protonotariou A, Livadas S, Karagiorga M,
Politis C, et al. Assessment of thyroid function in two hundred
patients with beta-thalassemia major. Thyroid 2002; 12(2): 151-
4.

6. Upadya SH, Rukmini MS, Sundararajan S, Baliga BS, Kamath N.
Thyroid Function in Chronically Transfused Children with Beta
Thalassemia Major: A Cross-Sectional Hospital Based Study. Int J
Pediatr 2018; 2018: 9071213.

7. De Sanctis, V. Guest editor: Raffaella origa thyroid disorders in
homozygous β-thalassemia: current knowledge, emerging issues
and open problems. Mediterranean Journal of Hematology and
Infectious Diseases 2019; 11(1): e2019029. 

8. Eshragi P, Tamaddoni A, Zarifi K, Mohammadhasani A,
Aminzadeh M. Thyroid function in major thalassemia patients:
Is it related to height and chelation therapy? Caspian J Intern
Med 2011; 2(1): 189-93.

9. De Sanctis V, Soliman A, Candini G, Campisi S, Anastasi S, Iassin
M. High prevalence of central hypothyroidism in adult patients
with β-thalassemia major. Georgian Med News 2013; (222): 88-
94.

2-High00113_3-PRIMARY.qxd  11/18/21  12:38 PM  Page 802



High prevalence of central hypothyroidism among patients with transfusion dependent thalassemia in Hospital Pulau Pinang

Med J Malaysia Vol 76 No 6 November 2021 803

10. Soliman AT, Al Yafei F, Al-Naimi L, Almarri N, Sabt A, Yassin M,
De Sanctis V. Longitudinal study on thyroid function in patients
with thalassemia major: High incidence of central
hypothyroidism by 18 years. Indian J Endocrinol Metab 2013;
17(6): 1090-5.

11. Tan KA, Lum SH, Yahya A, Krishnan S, Jalaludin MY, Lee WS.
Prevalence of growth and endocrine disorders in Malaysian
children with transfusion-dependent thalassaemia. Singapore
Med J 2019; 60(6): 303-8.

12. Jain M, Sinha RS, Chellani H, Anand NK. Assessment of thyroid
functions and its role in body growth in thalassemia major.
Indian Pediatr 1995; 32(2): 213-9.

13. Amr NH. Thyroid Disorders in Subjects with Down Syndrome: An
Update. Acta Biomed 2018; 89(1): 132-9.

14. Chirico V, Lacquaniti A, Salpietro V, Luca N, Ferraù V, Piraino B,
et al. Thyroid dysfunction in thalassaemic patients: ferritin as a
prognostic marker and combined iron chelators as an ideal
therapy. Eur J Endocrinol 2013; 169(6): 785-93.

15. Cavallo L, Licci D, Acquafredda A, Marranzini M, Beccasio R,
Scardino ML, et al. Endocrine involvement in children with beta-
thalassaemia major. Transverse and longitudinal studies. I.
Pituitary-thyroidal axis function and its correlation with serum
ferritin levels. Acta Endocrinol (Copenh) 1984; 107(1): 49-53.

16. Cappellini MD, Cohen A, Porter J, Taher A, Viprakasit V.
Guidelines for the management of transfusion dependent
thalassaemia (Tdt), 3rd edition 2014.

17. LeFevre ML; U.S. Preventive Services Task Force. Screening for
thyroid dysfunction: U.S. Preventive Services Task Force
recommendation statement. Ann Intern Med 2015; 162(9): 641-
50.

18. Emerson JF, Emerson SS. The impact of requisition design on
laboratory utilization. Am J Clin Pathol 2001; 116(6): 879-84. 

19. Viera AJ. Thyroid function testing in outpatients: are both
sensitive thyrotropin (sTSH) and free thyroxine (FT4) necessary?
Fam Med 2003; 35(6): 408-10.

20. Ladenson PW, Singer PA, Ain KB, Bagchi N, Bigos ST, Levy EG, et
al. American Thyroid Association guidelines for detection of
thyroid dysfunction. Arch Intern Med 2000; 160(11): 1573-5.

21. Sheehan MT. Biochemical Testing of the Thyroid: TSH is the Best
and, Oftentimes, Only Test Needed - A Review for Primary Care.
Clin Med Res 2016; 14(2): 83-92.

22. Andersen S, Bruun NH, Pedersen KM, Laurberg P. Biologic
variation is important for interpretation of thyroid function tests.
Thyroid 2003; 13(11): 1069-78.

23. Karmisholt J, Andersen S, Laurberg P. Variation in thyroid
function tests in patients with stable untreated subclinical
hypothyroidism. Thyroid 2008; 18(3): 303-8.

24. Lee KT, Lim SL, Goh AS. Prevalence of endocrine complications in
transfusion dependent thalassemia in Hospital Pulau Pinang: A
pilot study. Med J Malaysia 2020; 75(1): 33-7.

25. Sabato AR, de Sanctis V, Atti G, Capra L, Bagni B, Vullo C.
Primary hypothyroidism and the low T3 syndrome in
thalassaemia major. Arch Dis Child 1983; 58(2): 120-7.

26. Meena SK, Sulaniya PK, Meena KC, Jagdish Singh, Sulaniya C.
Thyroid Profile in Multitransfused Β-Thalassemia Major Patients
2019. IOSR Journal of Dental and Medical Sciences 2019; 18(6):
5-11. 

27. Malik SA, Syed S, Ahmed N. Frequency of hypothyroidism in
patients of beta-thalassaemia. J Pak Med Assoc 2010; 60(1): 17-
20.

28. Rindang C, Batubara JRL, Amalia P, Satari H. Some aspects of
thyroid dysfunction in thalassemia major patients with severe
iron overload. Paediatrica Indonesiana 2011; 51(2): 66-72.

29. Chirico V, Lacquaniti A, Salpietro V, Luca N, Ferraù V, Piraino B,
et al. Thyroid dysfunction in thalassaemic patients: ferritin as a
prognostic marker and combined iron chelators as an ideal
therapy. Eur J Endocrinol 2013; 169(6): 785-93.

30. Sparacia G, Iaia A, Banco A, D'Angelo P, Lagalla R.
Transfusional hemochromatosis: quantitative relation of MR
imaging pituitary signal intensity reduction to
hypogonadotropic hypogonadism. Radiology 2000; 215(3): 818-
23.

31. Argyropoulou MI, Astrakas L. MRI evaluation of tissue iron
burden in patients with beta-thalassaemia major. Pediatr Radiol.
2007; 37(12): 1191-200.

32. de Sanctis V, Soliman A, Campisi S, Yassin M. Thyroid disorders
in thalassaemia: an update. Current trends in endocrinology
2012; 6(6), 17-19.

33. Berkovitch M, Bistritzer T, Milone SD, Perlman K, Kucharczyk W,
Olivieri NF. Iron deposition in the anterior pituitary in
homozygous beta-thalassemia: MRI evaluation and correlation
with gonadal function. J Pediatr Endocrinol Metab 2000; 13(2):
179-84.

34. Gamberini MR, De Sanctis V, Gilli G. Hypogonadism, diabetes
mellitus, hypothyroidism, hypoparathyroidism: incidence and
prevalence related to iron overload and chelation therapy in
patients with thalassaemia major followed from 1980 to 2007 in
the Ferrara Centre. Pediatr Endocrinol Rev 2008; 6 Suppl 1: 158-
69.

35. Belhoul KM, Bakir ML, Saned MS, Kadhim AM, Musallam KM,
Taher AT. Serum ferritin levels and endocrinopathy in medically
treated patients with β thalassemia major. Ann Hematol 2012;
91(7): 1107-14.

2-High00113_3-PRIMARY.qxd  11/18/21  12:38 PM  Page 803




