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ABSTRACT 
Objective: To study the correlation of serum TSH levels with serum ferritin levels in children of β thalassemia major presenting 
at tertiary care hospital. 
Material and methods: 
Between April 2020 and October 2020 total 88 patients of β thalassemia major having age 5-15 years either male or female 
were selected from Department of Pathology, Sheikh Zaid Hospital, Rahim Yar Khan.  Correlation of between ferritin and TSH 
levels was studies.   
Results: 
Mean age was 8.02 ± 2.792 years, mean TSH level was 3.9564 ± 2.38263 µIU/ml, mean ferritin level was 3282.84 ± 1782.013 
ng/dl and mean duration of blood transfusion was 3.23 ± 1.328 years.  (Table 1) Out of 88 patients, 67 (76%) were males and 
21 (24%) were females.  TSH levels was negatively correlated with ferritin levels which was not significant  (r = -0.073, P= 
0.496). 
Conclusion: 
In this study negative correlation was detected between ferritin and TSH levels.  Difference of mean ferritin and TSH level 
among both gender, age group was detected. 
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INTRODUCTION 
Thalassemia are a group of diseases marked by a decrease in the 
rate of synthesis of 1 or >1 types of normal haemoglobin 
polypeptide chains caused by a genetic mutation. The quantity of 
Hb-A in the red cells decreases in β thalassemia due to insufficient 
b chain synthesis.1,2 
 Thalassemia major children required multiple blood 
transfusions.  Iron overdose can develop from frequent blood 
transfusions, which can lead to endocrine malfunction.3-5 The 
heart, thyroid, gonad, and pituitary glands, among other vital 
organs, can accumulate iron. One of the endocrinopathies is 
hypothyroidism. Subclinical hypothyroidism is defined as TSH 
levels that are just slightly raised but free T4 levels remain within 
acceptable limits. TSH levels are increased in primary 
hypothyroidism, whereas T4 levels are lowered (low). T4 levels are 
low and TSH is low in secondary or central hypothyroidism.5,6 

 

MATERIAL AND METHODS 
Between April 2020 and October 2020 total 88 patients of β 
thalassemia major coming for scheduled blood transfusion having 
age 5-15 years either male or female were selected from 
Department of Pathology, Sheikh Zaid Hospital, Rahim Yar Khan.   
Children with bone marrow transplant, children on radio or chemo 
therapy, children taking medication for thyroid disease were 
excluded.   
Ethical review committee approved the study.   
Blood sample of all the selected children was taken and send to 
laboratory for serum TSH and serum Ferritin levels.  Findings were 
noted on pre-designed proforma along with demographic profile of 
the patients.   
Data was analyzed in SPSS version 20.  Serum TSH and serum 
Ferritin and age was presented in form of mean and SD.  Gender 
of the children was presented as frequency.  Pearson correlation 
was used to detect the correlation between Ferritin and TSH 
levels.  T test was used to detect difference of mean TSH and 
mean ferritin among gender, age groups and duration of blood 
transfusion groups.  P value 0.05 was taken as significant. 
 

RESULTS 
Mean age of children was 8.02 ± 2.792 years, mean ferritin, mean 
TSH levels were 3282.84 ± 1782.013 ng/dl, 3.9564 ± 2.38263 
µIU/ml and mean duration of blood transfusion was 3.23 ± 1.328 
years.  (Table 1) Out of 88 patients, 67 (76%) were males and 21 
(24%) were females.  (Fig. 1)   
 5-10 and 11-15 years age groups were created.  There were 
70 (80%) children in age group 5-10 years while while 18 (20%) 
children in age group 11-15 years. (Fig. 2)   
 Table 2 showing correlation of serum TSH levels with serum 
ferritin levels.  After applying Pearson correlation test, negative 
correlation was detected between ferritin and TSH levels which 
was not significant  (r = -0.073, P= 0.496).   
 
Table 1: Mean and SD of different variables 

Variable Mean SD 

Age (Years) 8.02 2.792 

TSH (µIU/ml) 3.9564 2.38263 

Ferritin (ng/dl) 3282.84 1782.013 

Duration of blood transfusion (Years) 3.23 1.328 

 

 In male patients means serum TSH was 4.027 ± 2.342 
µIU/ml and in females was 3.731 ± 2.552 µIU/ml.  Difference was 
not significant (P = 0.621).  In 5-10 years age group, mean TSH 
3.754 ± 2.109 µIU/ml and in11-15 years age group, mean TSH 
was 4.743 ± 3.188 µIU/ml.  Difference of mean serum TSH levels 
between groups was not significant (P = 0.117).  Two groups (1-3 
years and 4-5 years) of duration of blood transfusion were created.   
In 1-3 years group, mean TSH level was 3.819 ± 2.145 µIU/ml.  In 
4-5 years group, mean TSH level was 4.391 ± 3.041 µIU/ml.  
Difference was not significant (P = 0.340)  (Table 3)  In male 
patients, mean serum ferritin level was 3386.12 ± 1822.412 ng/dl 
and in females was 2953.33 ± 1644.412 ng/dl.  Difference of mean 
ferritin level between male and female patients was not significant 
(P = 0.334).  In 5-10 years age group, mean serum ferritin level 
was 3386.23 ± 1827.029 ng/dl.  In age group 11-15 years, mean 
serum ferritin level was 2880.78 ± 1577.271 ng/dl.  Difference of 
mean serum ferritin level between both age groups was not 
significant (P = 0.286).  In 1-3 years duration of blood transfusion, 
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mean serum ferritin level was 3362.58 ± 1747.249 ng/dl.  In 4-5 
years duration of blood transfusion group, mean serum ferritin level 
was 3028.43 ± 1910.490 ng/dl.  Difference was not significant (P = 
0.457) (Table 4) 
 

 
Fig. 1: Division of children according to gender  
 

 
Fig. 2: Division of children according to age 
 
Table 2: Correlation between ferritin and TSH levels  

 

TSH (µIU/ml) 

Pearson correlation 
(r) 

P-value 

serum ferritin (ng/dl) -0.073 0.496 

 
Table 3: Comparison of mean TSH with different variables 

Variables 
Mean 
(µIU/ml) 

Std. Deviation P Value 

Gender  

Male 4.027 2.342 
0.621 

Female 3.731 2.552 

Age group 

5-10 3.754 2.109 
0.117 

11-15 4.743 3.188 

duration of blood transfusion 

1-3 Years 3.819 2.145 
0.340 

4-5 Years 4.391 3.041 

Table 4: Comparison of mean serum ferritin level with different variables 

Variables 
Mean 
(ng/dl) 

Std. Deviation P Value 

Gender 

Male 3386.12 1822.412 
0.334 

Female 2953.33 1644.412 

Age group 

5-10 3386.23 1827.029 
0.286 

11-15 2880.78 1577.271 

Duration of blood transfusion 

1-3 3362.58 1747.249 
0.457 

4-5 3028.43 1910.490 

 

DISCUSSION 
The purpose of this study was to detect correlation of serum TSH 
with serum Ferritin in patients of β thalassemia major.   
 Mean age was 8.02 ± 2.792 years, mean TSH level was 
3.9564 ± 2.38263 µIU/ml, mean ferritin level was 3282.84 ± 
1782.013 ng/dl and mean duration of blood transfusion was 3.23 ± 
1.328 years. After applying Pearson correlation test, negative 
correlation was detected between serum TSH and serum Ferritin 
levels which was not significant  (r = -0.073, P= 0.496). 
 In one study by Rehim et al7 reported mean age as 
8.73±2.569 years, mean ferritin as 3087.64±1.625ng/dl, mean TSH 
as 3.8085±2.281 μIU/ml and mean duration of blood transfusion as 
7.88±2.622 years and correlation between ferritin levels and TSH 
levels was negative.   
 In study of Kundu et al,8 mean age of β thalassemia major 
was  6.98±2.98 years, Serum Ferritin was 2903.10±772.26 ng/ml, 
mean TSH 7.15±8.92 μIU/ml which is also comparable with our 
study.   
 In another study,9 out of 500 patients, 47% patients were 
males and  53% patients were females. Mean age was 9.04 years, 
mean ferritin level was 2995.78 ± 802.53 ng/dl and mean TSH was 
5.07 ± 2.52 µIU/ml.  In our study, 67 (76%) were males and 21 
(24%) were females.   
 In study of Farooq MS et al10  negative correlation was 
detected between TSH and ferritin levels.   
 Solanki et al11 found mean ferritin as 2927.40±783.39 ng/dl 
and mean TSH as 7.14±9.04 µIU/ml. They also found no 
correlation of TSH levels with Ferritin levels.   
In study of Malik et al12 mean age as 7.6 ± 2.5 years which is in 
consistent with our study.   
Positive correlation (r=0.34, p=0.014) between ferritin and TSH 
levels was detected by Garadah TS et al13 in their study.   
Correlation between ferritin and TSH levels was detected by 
Eshragi et al4  in their study.   
 In present study, in male patients, means serum TSH was 
4.027 ± 2.342 µIU/ml and in females was 3.731 ± 2.552 µIU/ml.  
Difference was not significant (P = 0.621). In male patients, mean 
serum ferritin level was 3386.12 ± 1822.412 ng/dl and in females 
was 2953.33 ± 1644.412 ng/dl.  Difference of mean serum ferritin 
level between male and female patients was not significant (P = 
0.334). 
 Farooq MS et al10 reported mean TSH levels in male children 
as 3.67± 0.69 µIU/ml while in female children as 4.73± 1.20 
µIU/ml. 
Irshaid et al14 found mean ferritin levels in male children as 2699 ± 
858 ng/dl while in female children as 2412 ± 750 ng/dl.  
 

CONCLUSION 
In this study negative correlation was detected between ferritin and 
TSH levels.  Difference of mean ferritin and TSH level among both 
gender, age group was detected.   
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