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INTRODUCTION
Thyroid related diseases burden in our country is a menace. 
Hypothyroidism can be complicated by many disease, one such 
underlying disorder can be iron metabolism related disorder [1]. 
Previous studies have shown that for proper functioning of thyroid 
hormone various minerals and trace elements are required and iron 
is one of the important element involved in the metabolism of thyroid 
hormone [2]. Iron act asa co-factor in catalysis of various biological 
enzymes including Thyroid Peroxidase (TPO) [3]. Thyroid peroxidase 
enzyme is involved in catalysis of the two important reaction of 
thyroid hormone biosynthesis [4]. First, it acts as a membrane 
bound enzyme responsible for the oxidation of iodide and secondly, 
it helps in binding of iodine to tyrosyl residue of thyroglobulin [5].

Deficiency of iron may cause changes in thyroid hormone status 
in patients. Ferritin corresponds to body iron stores and in 
hypothyroidism its serum levels is altered [6]. Exact mechanism 
of whether iron levels interfere with thyroid hormone synthesis or 
a hypothyroid state leads to altered iron profile is not clear and 
yet to be evaluated. Poor gut absorption of iron could occur in 
hypothyroidism [7,8]. Monitoring iron profile in hypothyroid patients 
can aid the treatment protocol and outcome of the disease. This 
study aimed to find the relationship between various parameters 
in iron profile to that of thyroid profile in hypothyroid patients when 
compared to normal healthy subjects.

MATERIALS AND METHODS
This case-control study was conducted on patients attending the 
Department of Endocrinology Indira Gandhi Institute of Medical 
Science, Patna between April 2017 to June 2018 after obtaining 
ethical clearance from Indira Gandhi Institute of Medical Sciences 
(IGIMS) Ethical Committee. Patient informed consent was taken 
before including them in the study. A total of 100 subjects were 
taken with age ranging from 18-70 years of which 50 were healthy 
individual comprising the control group and 50 hypothyroid patients 

newly diagnosed were grouped as cases. There were 37 females 
and 13 males in case group while 34 females and 16 males were in 
the control group.

Inclusion criteria: All clinically hypothyroid patients of age group 
between 18-70 years and of both sexes were included in the study.

Exclusion criteria: Extremes of age below 18 years and above 
70 years, people with other endocrinopathies, chronic renal disease, 
chronic infections, patients taking iron supplement, subclinical 
hypothyroidism, patients on blood transfusion and pregnant 
subjects were excluded from the study.

T3, T4, TSH, Serum ferritin, Serum iron and TIBC levels were evaluated 
in both groups. About 10 mL of venous blood was collected from 
both study and control groups in fasting condition in the morning 
hours. Blood was allowed to clot at the room temperature for atleast 
30 minutes. Then, it was centrifuged at 2000 rpm for 10 minutes. 
Within two hours of centrifugation serum was transferred by pipette 
into another tube and tightly stoppered. The extracted serum 
samples were stored at 2 to 8°C laboratory refrigerator (RLR-300, 
REMI). The clear serum was analysed within eight hours. Serum 
ferritin and serum T3, T4, and TSH were estimated by CLIA method 
in Beckman Coulter Access 2 instrument. Serum iron estimation 
was done using TPTZ (2,4,6-Tripyridyl-s-triazine) method (Beckman 
coulter). TIBC estimation was done by Nitroso PSAP method 
(Beckman coulter). Both the test was done on AU400 chemistry 
analyser (Olympus, Beckman coulter, USA) [9].

STATISTICAL ANALYSIS
All statistical test and analysis were performed in SPSS 16.0. The 
differences between mean values of groups for each test variable 
were tested by Student’s t-test after testing for homogeneity of 
variance and normality test (Kolmogorov-Smirnov). The correlations 
between serum ferritin, TIBC, iron and T3, T4, TSH were presented 
by Pearson’s correlation coefficient (r) for each pair. Results were 
interpreted at level of 95% confidence interval.
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ABSTRACT
Introduction: Thyroid hormone biosynthesis is dependent on 
iron metabolism. Changes in iron metabolism and its deficiency 
may cause a change in the profile of thyroid hormone. Such 
interferences caused can lead to hypothyroidism in case of 
anaemia or the other way round.

Aim: To find a relationship between various parameters of iron 
profile to that of thyroid profile in hypothyroid patients when 
compared to normal healthy subjects.

Materials and Methods: Present case-control study was conducted 
on 50 hypothyroid patients and 50 healthy subjects of same age, 
in the Department of Endocrinology, IGIMS, Patna between April 
2017 to June 2018. Serum ferritin and Serum T3, T4, and Thyroid 
Stimulating Hormone (TSH) were estimated by Chemiluminescence 
Immuno Assay (CLIA) method. Serum iron estimation was done 
using TPTZ (2,4,6-Tripyridyl-s-triazine) method and Total Iron Binding 

Capacity (TIBC) estimation was done by Nitroso PSAP method. All 
statistical test and analysis were performed in Statistical Package 
for the Social Science (SPSS) 16.0. The differences between mean 
values of groups for each test variable were tested by Student’s 
t-test after testing for homogeneity of variance and normality test 
(Kolmogorov-Smirnov test).

Results: The mean age of the hypothyroid patients was 30.28±10.5 
years while it was 31.14±10.4 years in control group. It was 
observed from the study that mean serum ferritin level and iron 
level were significantly lower in hypothyroid subjects compared 
to control groups (p<0.001) while TIBC was significantly higher 
(p<0.001). Serum ferritin and iron were found to be negatively 
correlated with TSH (-0.695 and -0.541) and positively correlated 
to T3 and T4, respectively.

Conclusion: Evaluating iron profile in thyroid disorder may be an 
aid to the treatment modality and disease outcome.
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DISCUSSION
It was observed from the study that mean serum ferritin level and 
iron were significantly low in hypothyroid subjects when compared 
with control groups while TIBC was significantly higher. There was 
a positive and a significant correlation of serum ferritin with both T3 
and T4 in hypothyroid patients. A negative and highly significant 
correlation between ferritin and Thyroid Stimulating Hormone (TSH) 
in hypothyroid patients was found. Similar correlation pattern was 
observed for serum iron and above thyroid function parameters in 
hypothyroid case group. The correlation of TSH was found to be 
weakly positive but insignificant with TIBC in the hypothyroid cases. 
Level of T4 with TIBC were not significantly correlated in hypothyroid 
case group. There was negative correlation of T3 with TIBC in 
hypothyroid case group. Previous studies also reported similar 
findings in animals and human beings Hess SY et al., conducted 
experimental studies on TPO activity in rats and concluded that its 
activity is greatly reduced in the group of rats fed with iron deficient 
diet [10]. This finding supports what authors have observed as 
hypothyroid patients were mostly iron deficient.

Some studies linked thyroid function and hematopoiesis. Christ-
Crain M et al., reported external intake of thyroxine increases the 
rate of erythropoiesis by increasing the level of erythropoietin, which 
leads to increased iron demand [11]. Erdogan M et al., observed an 
increase in occurrence of microcytic hypochromicanaemia in clinical 
and subclinical cases of hypothyroidismas compared to controls [12]. 
There were some studies to describe the role of reverse T3 hormone 
(rT3) and iron metabolism. Eftekhari MS et al., study provided support 
for the contention that the decrease in rT3 is related to changes in iron 
status. In their study, iron supplementation and improved iron status 
caused the plasma level of rT3 to significantly decrease in the iron 
with iodine and iron supplement groups. [13]. Some other studies 
have established the inverse correlation between Haemoglobin (Hb)
and thyroid hormonestatus. Bremner AP et al., found the significant 
association between free T3 and Hb and inverse relationship of 
TSH with serum iron and transferrin saturation [14]. Bivolarska A 
et al., reported a significant association between T4 level and Hb 
[15]. These studies indicate the involvement of thyroid hormone in 
erythropoiesis. A study by Yavuz O et al., dismissed any association 
between thyroid hormone and iron [16].

There were studies which reported that iron deficiency may be 
associated with low levels of thyroid hormones [5,12,17]. These 
studies have similar findings as with present study. The underlying 
mechanism of interference of low ferritin level in hypothyroidism is 
yet to be evaluated. A possible connection to such interference may 
be related to implication of iron dependent thyroperoxidase enzyme 
needed for biosynthesis of thyroid hormone. Studies on children also 
suggest that the similar association of hypothyroidism and disorder 
in iron metabolism [18,19]. Thus, it can be concluded that estimation 
of iron profile may be of significance in patients with hypothyroidism 
as it may be helpful in the treatment and monitoring of the disease.

RESULTS
In the control group, there were 34 females and 16 males while 
that among hypothyroid cases 37 were females and 13 were males. 
The mean age of the hypothyroid patients was 30.28±10.5 years 
while it was 31.14±10.4 years in control group. Means of various 
thyroid and iron profile parameters in case and control group were 
compared using independent t-test assuming the normality and 
homogeneity of variance of the data. All the results have been 
summarised in [Table/Fig-1].

test parameter
Control group 

mean±Sd (range)
Case group 

mean±Sd (range) p-value

T3 (ng/mL)
1.45±0.27  
(0.76-1.86)

0.48±0.24  
(0.19-1.1)

<0.001

T4 (µg/dL)
8.11±1.58  

(5-10.4)
2.79±1.00  
(1.4-4.8)

<0.001

TSH (mIU/L)
2.96±0.84  
(1.73-4.6)

28.04±5.63  
(18-38.2)

<0.001

Ferritin (ng/mL)
38.29±6.38  
(23.4-49.4)

24.83±12.30  
(7.36-56.1)

<0.001

Iron (µg/dL)
72.45±9.27  
(59.3-102)

37.92±10.50  
(20.67-56.2)

<0.001

TIBC (µg/dL)
248.11±51.32  

(114-322)
293.17±72.16  

(192-472)
<0.001

[Table/Fig-1]: Comparing the various thyroid parameters and iron profile parameters 
in control and case group.
p-value <0.05 considered significant

Parameters compared Pearson’s correlation coefficient r p-value

Ferritin and T3 0.377 <0.05

Serum Iron and T3 0.305 <0.05

TIBC and T3 -0.397 <0.05

Ferritin and T4 0.387 <0.05

Serum Iron and T4 0.293 <0.05

TIBC and T4 -0.05 >0.05

Ferritin and TSH -0.695 <0.05

Serum Iron and TSH -0.541 <0.05

TIBC and TSH 0.178 >0.05

[Table/Fig-4]: Showing the correlation between various thyroid parameters and 
iron profile parameters case group.
p-value <0.05 considered significant

[Table/Fig-2]: Scatter plot showing correlation between Ferritin and TSH (r=-0.695).

[Table/Fig-3]: Scatter plot showing correlation between Serum Iron and TSH 
(r=-0.541).

Ferritin was strongly negatively correlated with TSH (r=-0.695) in 
hypothyroid case group [Table/Fig-2]. A positive and significant 
correlation was observed between iron and T3 as well as T4 while 
a moderately negative correlation was seen between iron and 
TSH (r=-0.541) in hypothyroid case group [Table/Fig-3,4]. A similar 
observation like serum iron for T3 and T4 was found with ferritin in 
hypothyroid patients. TIBC was not significantly correlated with TSH 
(r=0.178, p>0.05) in hypothyroid cases [Table/Fig-4].
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Limitation(s)
This study was conducted upon a relatively small group of population 
that is not quite enough to establish a firm association between 
thyroid profile and iron profile in hypothyroids. Another limitation is 
lack of assessment of anti-Thyroid Peroxidase Antibody (anti-TPO) 
in this study for exclusion of autoimmune thyroid disorders and to 
look for its association in iron deficient subject group. Also, this 
study does not include the level of haemoglobin and its association 
with transferrin saturation.

CONCLUSION(S)
The present study has tried to establish the association between 
iron status and thyroid profile in an adult population and it has 
been noticed that the patient having abnormal thyroid profile (low 
level of thyroid hormone as in hypothyroid patients) shows altered 
status of iron profile in blood and iron store. As there will always 
be some shortcoming in a small sample size based study, authors 
have taken it as a future scope to carry forward this study in a 
large group of population that also include pregnant females and 
children with an estimation of haemoglobin, anti-TPO antibodies 
and transferring saturation, which can account for firm association 
of thyroid hormones and iron levels altered status in hypothyroids. 
Also, further studies are required to establish ferritin or iron to be an 
important and independent predictor of hypothyroidism.
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