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ABSTRACT 
 

Background: Its well known that thalassemia is the most prevalent genetic disorder 
worldwide. β thalassemia major is the basic form of thalassemia major that requires lifelong 
blood transfusions. one of the most prevalent endocrine issues in beta-thalassemia major is 
hypothyroidism. The current study was aimed to assess the thyroid function status in 
chronically transfused Beta thalassemia major patients. 
Methods: A cross-sectional study included 278 patients diagnosed with beta thalassemia 
major. The study lasted for 12 months interval, from January 2021 to January 2022. Serum free 
thyroxine, thyroid stimulating hormone and Ferritin levels were measured for all patients using 
Roche Cobas 6000 analyzer.  
Results: The study observed a high prevalence rate of subclinical hypothyroidism (41.2%) and 
as well as, (2.9%) had overt hypothyroidism. There was insignificant high level of serum 
ferritin among hypothyroid patients. Nineteen of the subclinical hypothyroid patients (16.5%) 
had splenectomy, whereas, no one with clinical hypothyroidism had splenectomy. 
Conclusion: The study conclude that near half of beta thalassemia major patients were had 
overt hypothyroidism and subclinical hypothyroidism.  
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halassemia is most prevalent 
inherited disorder (autosomal 

recessive inheritance pattern) in all over the 
world that characterized by deficiency in 
beta globin chains production with 
increasing level of hemoglobin F leading to 
ineffective erythropoiesis and decrease 
affinity of this hemoglobin to2,3 

diphosphoglycerate1-3. β-thalassemia major 
(Transfusion dependent Thalassemia) is the 
classical type of thalassemia major that 
require lifelong blood transfusions in a 
regular duration for survival, starting in the 
first 2 years of life4-6. 
Hypothyroidism is one of the common 
endocrine diseases worldwide with the 
frequency of up to 5% of the population7,8. 
Majority of them are primary 
hypothyroidism due to autoimmune 
thyroiditis or dietary iodin deficiency9,10. 

Biochemically characterized by abnormal 
thyroid hormones concentration such as 
high TSH with low free thyroxine11. 
Whereas clinically characterized by non-
specific symptoms, including weight gain, 
depression, menstrual irregularities, and 
constipation12. Moreover, it complicated 
with cardiovascular diseases development 
and infertility11.  
Patients with β-thalassemia major 
frequently have endocrine abnormalities 
despite receiving parenteral and oral iron 
chelation treatment13,14. The prevalence 
and causes of the presence of 
hypothyroidism in patients with β-
thalassemia major are differ from that of 
general population that was up to 30% in 
studies across the world15-17. This high 
prevalence is mostly related to iron 
overload and toxicity with free iron in blood 
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(free radical formation) due to repeatedly 
transfusing blood and improve 
gastrointestinal iron absorption due to 
ineffective erythropoiesis18. Subclinical 
hypothyroidism is most communal type of 
thyroid disorder and the second most 
prevalent endocrine disorder found in 
patients with β thalassemia major with the 
18.1% prevalence after hypogonadotropic 
hypogonadism19-22.  
The current study was aimed to assess the 
thyroid function status in chronically 
transfused patients with beta thalassemia 
major, in the first and second decade of life 
and to ascertain the impact of factors like 
serum ferritin level, and iron chelation 
therapy on thyroid function.  
MATERIALS AND METHODS  

A cross-sectional study was carried out at 
the Jeen center for blood disorders in 
Duhok province, Kurdistan region, Iraq. 
The study included 279 patients identified 
with β thalassemia major with the ages 
between 3 year and 25-year-old who were 
receiving regular blood transfusions (10-15 
ml/kg every 2-6 weeks). The study lasted 
for 12 months’ interval, from January 2021 
to January 2022.  
The study excluded patients with alpha 
thalassemia, sickle cell disease, β 
thalassemia intermedia, beta thalassemia 
minor, β. thalassemia major children known 
with thyroid disorders or receiving 
antithyroid supplements, other hemolytic 
diseases and those suffering from other 
acute illnesses. Following approval from 
the directorate of health ethics committee, 
Participants who matched the inclusion 
criteria were accepted into the study. All 
patients gave their informed consent after 
which a proforma was created to capture all 
the information. 
Prior to the blood transfusion, beta 
thalassemia major patients were not taking 
any medications other than iron chelators, 3 
ml of random Samples of venous blood 
were taken from each subject  on the day of 
meeting, putted in a plain vacutainer (gel 
separator tube) for the measurement of 

serum free thyroxine, thyroid stimulating 
hormone and serum ferritin levels. The 
sample analysis was done in the clinical 
biochemistry department of Vin Private 
Laboratories using a Roche Cobas 6000 
analyzer depending on principle of 
electrochemiluminescence immunoassay 
for all parameters.  
According to the following criteria, thyroid 
dysfunction exists when as follows: clinical 
hypothyroidism with FT4 less than 12 
pmol/l and TSH more than 4.2 mIU/L), 
subclinical hypothyroidism with normal 
FT4 and TSH more than 4.2 mIU/L).23,24. 
Statistical Analyses 
Statistical analyses were done using the 
SPSS Version 26.0 program (IBM). The 
basic information of study participants was 
shown in mean (SD) or number (%). The 
frequency of abnormal thyroid cases was 
presented as number (%). ANOVA one-
way was used for evaluate the relationship 
between serum ferritin levels and abnormal 
thyroid cases. Pearson chi-square was 
performed to evaluate the association 
between the general characteristics and 
abnormal thyroid cases. A p-value of less 
than 0.05 was used to assess the difference's 
significant level. 
 
RESULTS  

The general characteristics of studied 
participants were shown in table 1. The 
mean ±SD of age was 12.29±6.64 years 
with approximate equal percent of both 
male (51.1%) and female (48.9%). 
Although, 248 (89.2%) of participants were 
taking Deferasirox (Exjade) iron chelation, 
the mean serum ferritin was 2275 ± 1186.7 
ug/l.    

Table 1. General characteristics of participants  

Characters Mean ± SD, No% 

Age (years) 12.29±6.64 
Gender 
Male 
Female 

142 (51.1%) 
135 (48.9%) 

Consanguinity 
Yes 

141 (50.7%) 
137 (49.3%) 
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Characters Mean ± SD, No% 

No 

Iron chelator 
Desferal 
Exjade 
Both 

9 (3.2%) 
248 (89.2%) 
21 (7.6%) 

Frequency of transfusion 
<30 
≥30 

69 (24.8%) 
209 (75.2%) 

Splenectomy 
Yes 
No 

57 (20.5%) 
221 (79.5%) 

TSH mIU/L 4.47±2.80 

FT4 pmol/l 16.52±2.48 

Ferritin ug/l 2275.42±1186.79 

 

The prevalence of thyroid abnormalities 
was shown in table 2. The study observed a 
high prevalence rate of subclinical 
hypothyroidism (41.2%), as well as, (2.9%) 
had over hypothyroidism (2.9%).  

 

Table 2. Prevalence of hypothyroidism among 
beta-thalassemia major patients  

Cases No%, N=278 

Clinical hypothyroidism 8 (2.9%) 

Sub clinical hypothyroidism 115 (41.2%) 

Euthyroid 155 (55.6%) 
 

Table 3 shown the correlation between 
different parameters and abnormal thyroid 
function. There was insignificant higher 
level of serum ferritin among hypothyroid 
patients compared to euthyroid patients. 
Nineteen of subclinical hypothyroid 
patients (16.5%) had splenectomy, 
whereas, no one with clinical 
hypothyroidism had a splenectomy. 

 

Table 3. correlation between different parameters and abnormal thyroid function   

Characters 
Clinical 
Hypothyroidism 
N=8 

Sub clinical 
Hypothyroidism 
N=115 

Euthyroid 
N=155 p value 

Ferritin (ug/l) 2644.0±411.32 2266.59±962.64 2262.95±1353.7 0.068a 

Age 9.87±8.40 12.47±6.63 12.25±6.58 0.062a 
Gender 
Male 
Female 

6 (75%) 
2 (25%) 

56 (48.7%) 
59 (41.3%) 

80 (51.6%) 
75 (48.4%) 

0.348b 

Iron chelator 
Desferal  
Exjade 
Both 

0 
8 (100%) 
0 

3 (2.6%) 
105 (91.3%) 
7 (6.1%) 

6 (3.9%) 
135 (87.1%) 
14 (9%) 

0.679b 

Frequency of transfusion 
<30 
≥30 

0 
8 (100%) 

28 (24.3%) 
87 (75.7%) 

41 (26.5%) 
114 (73.5%) 

0.237b 

Splenectomy 
Yes 
No 

0 
8 (100%) 

19 (16.5%) 
96 (83.5%) 

38 (24.5%) 
117 (75.5%) 

0.095b 

a ANOVA one-way and b Pearson chi-squared tests were performed for statistical analyses. 
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DISCUSSION  

Hypothyroidism (overt or subclinical) is 
described as the thyroid gland's inability to 
produce enough thyroid hormone to meet 
the body's metabolic demands. It is a 
common clinical disorder seen in beta 
thalassemia major patients who have 
received multiple blood transfusions, 
resulting in iron overload25. 
Although its well know that thalassemia 
was shown to be the most common among 
specific family (relatives in the first 
degree), the present study found that 
approximately half of beta thalassemia 
major Patients had a history of marriages to 
each other, which is a substantial 
contributing factor in illness pathogenesis. 
This was consistent with a previous study 
shown that thalassemia was found most 
prevalent among relatives in the first 
degree26. 
The current study showed a high serum 
ferritin level among β-thalassemia major 
patients. This was mostly explained by the 
presence of hemosiderosis that is due to 
repeated blood transfusion with excessive 
iron accumulation in the body, as well as, it 
regarded as main cause of late morbidity 
and mortality in those patients27. This was 
matching with a study done by 
Bandyopadhyay et al. that showed a high 
level of serum ferritin in thalassemic 
patients in different age group including 
children and young age group28.  
The current study observed that near half of 
beta thalassemia major patients were had 
decreased thyroid function in the form of 
overt hypothyroidism (2.9%) and 
subclinical hypothyroidism (41.2%). This 
result was consistent with a prior study 
done in India by Singhal, A. and Goyal, H., 
as well as inconsistent with study done in 
Italy by Gamberini MR which shown a 
lower prevalence of hypothyroidism in 
patients with β thalassemia major 29. This 
is mostly contributed to regular blood 
transfusion (iron overload) and less 
commonly contribute to other factors such 
as ethnic groupings, disparities in 

transfusion and chelation therapy methods 
with notable variations in compliance and 
efficiency. Moreover; Higher ferritin levels 
were directly related to iron buildup in 
tissue, which typically impacts the heart, 
liver, lungs, and endocrine glands. De et al. 
noticed that the degree of iron excess that 
was observed is closely correlated with the 
prevalence of hypothyroidism with high 
serum iron storage protein level (ferritin)30.  
Despite the presence of high mean serum 
ferritin among β-thalassemia major patients 
in the current study, there was insignificant 
difference statistically between serum 
ferritin level and abnormal thyroid function 
disorders with that of euthyroid patients. 
This was in accordance with other study 
done by Deepmala A Budhrani et al., in 
India. Iron overload is the serious reason of 
endocrinopathy in beta thalassemia major 
patients, moreover, there are several 
plausible reasons for thyroid dysfunction 
than iron overload, including iron-free 
radical-mediated thyroid gland injury, 
persistent anemia, and dietary 
inadequacy31.   
Although, most of beta thalassemia major 
patients in our study were treated by 
Deferasirox (Exjade) as an iron chelator, 
the present results showed that almost all 
clinical hypothyroid patients as well as 
majority of subclinical hypothyroid patients 
were treated by deferasirox (Exjade) as an 
iron chelator as it considered a more 
effective than deferoxamine (Desferal) 
regarding treating the iron overload. 
Moreover, couple of research showed that 
the serum ferritin level was low among beta 
thalassemic patients treated with 
deferasirox (higher efficacy and 
compliance) compared to deferoxamine 
(poor compliance and efficacy). This was 
contrary to our results that showed an 
insignificant higher serum ferritin level 
among subclinical hypothyroid patients and 
clinical hypothyroid patients32,33.  
Its worthy to mention that in the present 
study, all subclinical hypothyroid patients 
and most clinical hypothyroid patients have 
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no history of splenectomy. This may be 
regarded as a reason of higher hypothyroid 
prevalence among beta thalassemia major 
patients as splenectomy has an important 
role in influencing the thyroid function34. 
The main pathophysiology in beta 
thalassemia major patients is the 
reticuloendothelial system's accelerated 
destruction of red blood cells, especially by 
the spleen, which causes it to expand. In 
contrary to our results, that showed little 
percent of patients had done splenectomy, 
many patients with beta thalassemia major 
require splenectomy, mostly in transfusion-
dependent resulting in decreasing blood 
consumption and transfusion leading to 
reducing iron overload and subsequently 
decrease abnormality in thyroid function35.  
Conclusion: we found a higher serum 
ferritin level among beta thalassemia major 
patients and near half of beta thalassemia 
major patients were had decreased thyroid 
function in the form of overt 
hypothyroidism and subclinical 
hypothyroidism. all subclinical 
hypothyroid patients and most clinical 
hypothyroid patients have no history of 
splenectomy. 
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  پوختھ
  

  نیندھچ  ھک  ایمی تالاس تاضب ی کانییھکەرھس  ھ شۆخھ ن ھل  دۆیری تا یکارکردن ی نگاندنھسھ׽ھ
  ڕەییبڕب ی کەیھوھنۆ׽یکض: لەرگرتووەو ان ینضجار خو

  

  ک ھیھپوخت
 

  ی کەرھس  یمۆڕف  جرھیم  ایمیتالاس  تاض. بھاندایج  ھل  ەییھ ماوۆب  یشۆخھن  نیباوتر  ایمیتالاس  ھک  ەزانراو   :ھنیشضپ
  ی کانھشضک  نیباوتر  ھل  کضکیھ.  نھمھت  ەیماو  ۆب  ھیھھ  نضخو  ەیو ھگواستن  ھب  یستیوضپ  ھک  ەر ھجھیم  ایمیتالاس
  ستا ضئ ەیھیو ھنیژضتو مھئ ی. ئامانج ییھقەرەد ەیغود ەیوھمبوونھک جرداھیم ایمیتالاس تاضب ھل شھل یش ۆناوپ

 .تا ضب  یکان ھنیھژخاضدر  ایمیتالاس  ھتووشبوو ب  یشانۆخھن  ھل  یقەرەد  ەیغود  یکارکردن  یخۆد  ینگاندنھسھ׽ھ

  

  ی کەرھس  ایمیتالاس  تاضب  یتووش  ھک  تض گرەدۆخھل  شۆخھن  ٢٧٨  ھک  ֙ەییب ֙ب  یکەیھو ھنیژض تو  :کانەوازضش
 ׽ی سا  یکیھ  یتا مانگ  2021  ׽یسا  یکیھ  یمانگ  ھبوو، ل  وامەردھمانگ ب  12  ەیماو  ۆب  ھکەوھنیژضبوون. تو

  ۆ ب  نیتیر ضف یو ئاست یقەر ەد  ەیغود یرە ھاند ین ۆرمۆو ھ  مۆری س صب یقەر ەد  ەیغود ینۆرم ۆ. ھ2022
 .کرا ھوانضپ 6000 باسۆک شڕۆ یرھکارکیش ینانضکارھھب ھب کانھشۆخھن مووھھ

  

  ی ک ینی کل  رضژ   یقەرە د  ەیغود  یمھک  یرز ھب  ەیوھوبوونٿب  ھب  ەیئاماژ  ھکەو ھنیژ ضتو  :کانھنجامەرەد
  ی ئاست   ھل  رچاوھناب  یادبوونی%). ز2.9ئاشکرا (  یقەرە د  ەیغود  یمھک  ھاەرو ھ%) ھ41.2(   ەکردوو

نبووھھ  دایقەرەد  ەیغود  یمکارھک  یشانۆخھن  وانضن  ھل  مۆری س  ھل  نیتیرضف  ھ ک  ھیشانۆخھن  وھل  ەزد ۆ. 
 ھ ل  ، ە کراو  ۆب  ان׾یسپ  یلابردن   یرھرگھشتھ%)، ن16.5(  بووھھ  انییکینیکل  رض ژ  یقەرەد  ەیغود  یمکارھک

 .لابرا ان׾یسپ ، ەبووھھ انیی کینیکل یقەرەد ەیغود یمھک ھک انیچیھ کداضکات

  

  ا یم یتالاس  تاضب  یتووش   ھک  ھیشانۆخھن  وھئ  ەیوین  ھیکینز  ھک  ھینجامھئ  وھئ  ھشتھیگ  ھکەو ھنیژض تو  :نجامەرەد
  . ەبوو ھھ  انییکینیکل   رضژ  یقەرەد  ەیغود  یمھو ک  یقەر ەد  ەیغود  یئاشکرا   ەیوھ مبوونھبوون، ک  یکەرھس



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  خلاصة 

 
  

الغدة الدرقیة لدى مرضى الثلاسیمیا بیتا الرئیسیین الذین أجریت لھم عملیات نقل دم  تقییم وظیفة 
  متعددة: دراسة مقطعیة 

  
  

ً في العالم. بیتا الثلاسیمیا   الخلفیة: من المعروف أن م رض الثلاسیمیا ھو أكثر الأمراض الوراثیة انتشارا
الكبرى ھو الشكل الأساسي للثلاسیمیا الكبرى الذي یتطلب نقل الدم مدى الحیاة. واحدة من أكثر مشاكل 

دف الدراسة الحالیة إلى تقییم الغدد الصماء انتشارًا في بیتا ثلاسیمیا الكبرى ھي قصور الغدة الدرقیة. تھ
 .حالة وظیفة الغدة الدرقیة لدى المرضى المصابین بالثلاسیمیا بیتا بشكل مزمن

  
ً تم  278دراسة مقطعیة شملت  الطرق: تشخیص إصابتھم بالثلاسیمیا بیتا الكبرى. استمرت  مریضا

. وتم قیاس مستویات ھرمون الغدة الدرقیة  2022إلى ینایر  2021شھرًا، من ینایر  12الدراسة لمدة 
الحر في الدم والھرمون المحفز للغدة الدرقیة والفیریتین لجمیع المرضى الذین یستخدمون محلل روش 

 .6000كوباس 
  

%) وكذلك 41.2لاحظت الدراسة ارتفاع معدل انتشار قصور الغدة الدرقیة تحت السریري (  النتائج:
%) قصور الغدة الدرقیة العلني. كان ھناك ارتفاع غیر ملحوظ في مستوى الفیریتین في الدم بین  2.9(

٪) 16.5مرضى قصور الغدة الدرقیة. تسعة عشر من مرضى قصور الغدة الدرقیة تحت السریري (
لاستئصال الطحال، في حین لم یتم استئصال الطحال لأي شخص مصاب بقصور الغدة الدرقیة خضعوا 
 .السریري

  
خلصت الدراسة إلى أن ما یقرب من نصف مرضى الثلاسیمیا بیتا الكبرى كانوا یعانون من  الاستنتاج:

  قصور الغدة الدرقیة الصریح وقصور الغدة الدرقیة تحت السریري. 
 

 

  
  
  
  


