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Abstract:  
This case-control study aimed to evaluate serum ferritin, Free T4, and Free T3 levels in patients with primary 
hypothyroidism compared to healthy controls. A total of 354 participants were included, comprising 177 
individuals with a clinical diagnosis of primary hypothyroidism and 177 healthy controls. Participants were 
recruited from the OPD Medicine department and the general population, and data collection involved detailed 
medical histories, clinical examinations, and laboratory tests, including serum ferritin, TSH, Free T4, and Free 
T3 levels. The results demonstrated that serum ferritin levels were significantly lower in the hypothyroid group 
(45.6 ± 20.3 ng/mL) compared to the control group (76.5 ± 30.8 ng/mL, p < 0.001), while Free T3 levels were 
significantly lower in the hypothyroid group (2.1 ± 0.7 pg/mL) compared to controls (3.1 ± 0.6 pg/mL, p < 
0.001). Additionally, a significant negative correlation was found between TSH and Free T3 levels (r = -0.42, p 
< 0.001), and a negative correlation between TSH and ferritin levels (r = -0.35, p < 0.001) in the hypothyroid 
group. Multivariate regression analysis, adjusting for sex and BMI, confirmed these associations. These findings 
suggest a potential link between thyroid dysfunction and altered iron metabolism, emphasizing the need for 
comprehensive evaluation and management of iron status and thyroid hormone levels in hypothyroid patients. 
Further research is needed to explore the underlying mechanisms and clinical implications of these associations. 
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Introduction 

Primary hypothyroidism, a common endocrine 
disorder where the thyroid gland underproduces 
thyroid hormones, has wide-ranging effects on the 
body, including altering iron metabolism—a 
significant therapeutic concern [1]. Serum ferritin, 
vital for storing and regulating iron release, serves 
as a key indicator of iron levels. Analyzing serum 
ferritin in individuals with primary hypothyroidism 
provides essential insights into the interplay 
between iron metabolism and thyroid function. [2]. 

Iron is essential for a variety of metabolic 
processes, such as the transportation of oxygen, the 
creation of DNA, and the transfer of electrons in 
mitochondria. Thyroid hormones have a substantial 
impact on various metabolic pathways [3]. Hence, 
it is imperative to comprehend the correlation 
between thyroid function and iron indicators, 
namely serum ferritin, to effectively manage 

hypothyroid individuals. Hypothyroidism can cause 
a decrease in erythropoiesis, the production of red 
blood cells, which can subsequently impact iron 
metabolism and storage [4]. The correlation implies 
that individuals with primary hypothyroidism may 
display abnormal levels of ferritin in their blood, 
resulting in either a deficit or excess of iron. The 
specific outcome depends on the seriousness and 
length of the thyroid malfunction [5]. 

Monitoring serum ferritin levels in hypothyroid 
individuals is clinically significant not only for 
diagnosing and controlling iron status, but also for 
other purposes. Additionally, it has the potential to 
affect the identification of other simultaneous 
illnesses, such as anemia or chronic disease, which 
can present alongside hypothyroidism and make its 
care more complicated [6]. In addition, ferritin, as 
an acute-phase reactant, can be affected by 
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systemic inflammation, which is commonly 
observed in chronic conditions such as thyroid 
problems. Therefore, when considering the 
assessment of ferritin levels in 
blood hypothyroidism, it is important to take into 
account its many contributing factors [7]. 

Multiple investigations have shown a reciprocal 
association between iron deficiency and 
hypothyroidism [8,9]. Iron is necessary for the 
optimal operation of thyroid peroxidase, a vital 
enzyme involved in the manufacture of thyroid 
hormones. On the other hand, it is essential to have 
sufficient quantities of thyroid hormone 
to effectively use iron and produce red blood cells. 
The intricate interconnection between iron 
deficiency and hypothyroidism means that both 
conditions might worsen one another. Therefore, it 
is crucial to accurately measure Ferritin levels as 
part of the clinical evaluation for patients with 
hypothyroidism [10].  
Studying serum Ferritin levels in people with 
primary hypothyroidism helps us understand how 
thyroid dysfunction affects iron reserves and 
improves our knowledge of the metabolic problems 
linked to thyroid disorders. Acquiring this 
understanding is crucial for formulating more 
efficient therapy approaches that target both the 
main ailment and its accompanying metabolic 
consequences, thereby enhancing patient results.  

This study aims to thoroughly analyze how primary 
hypothyroidism affects serum ferritin levels and its 
clinical implications. It will cover the evaluation of 
serum ferritin, review relevant research findings, 
discuss clinical outcomes, and explore potential 
treatment approaches. 

Methodology 

Study Design: This study is designed as a case-
control investigation to evaluate serum Ferritin, 
Free T4 and Free T3 levels in patients diagnosed 
with primary hypothyroidism compared to healthy 
controls. 

Participants: The study includes 354 participants 
divided into two groups: 

- Group 1 (Cases): 177 individuals diagnosed with 
primary hypothyroidism. 

- Group 2 (Controls): 177 healthy individuals with 
no prior history of thyroid or iron metabolism 
issues. 

Inclusion and Exclusion Criteria: 

- Cases: Participants with primary hypothyroidism 
are identified based on biochemical criteria such as 
increased TSH and low or normal T4 levels. 
Excluded are those with significant endocrine 
disorders, chronic diseases affecting iron 
metabolism (e.g., liver disease, chronic renal 
failure), or secondary or tertiary hypothyroidism. 

- Controls: Participants included as controls have 
no history of thyroid disease, normal thyroid 
function tests, and no ongoing medical conditions 
that could impact iron metabolism. 

Recruitment of Participants: Participants were 
recruited from OPD Medicine department and the 
general population. The diagnosis of primary 
hypothyroidism in case subjects was confirmed 
through medical record reviews and Laboratory 
Tests. 

Data Collection: Comprehensive data were 
collected, including detailed medical histories, 
clinical examinations, and laboratory tests. The 
parameters collected include: 

- Demographic Data: Sex and BMI. 

- Medical History: Presence of chronic diseases, 
drug use, and family history of thyroid 
abnormalities. 

- Laboratory Tests:  Serum ferritin, TSH, Free T4, 
and Free T3. 

After an overnight fast, blood samples were 
collected and analyzed in MGMMCH, Jamshedpur. 
Serum ferritin levels, Free T3, Free T4 were 
measured using chemiluminescence. 

Statistical Analysis: Data are presented as mean ± 
standard deviation for continuous variables and as 
frequencies for categorical variables. Comparisons 
between cases and controls for serum ferritin and 
free T3 levels are performed using Student's t-tests 
and chi-square tests. Adjustments for sex and BMI 
are made through multivariate regression analysis. 
Statistical significance is set at a p-value of 0.05. 
All analyses are conducted using appropriate 
statistical software. 

Results 

A total of 354 participants were included in the 
study, with 177 in the primary hypothyroidism 
group (Group 1) and 177 in the healthy control 
group (Group 2). The demographic characteristics 
of the study participants are summarized in Table 
1. 

The mean serum ferritin, TSH, Free T4, and Free 
T3 levels for both groups are presented in Table 2. 

A significant negative correlation was found 
between TSH and Free T3 levels in the primary 
hypothyroidism group (r = -0.42, p < 0.001), 
indicating that higher TSH levels are associated 
with lower Free T3 levels. Additionally, a 
significant negative correlation was observed 
between serum ferritin and TSH levels (r = -0.35, p 
< 0.001) in the same group, suggesting that higher 
TSH levels are associated with lower serum ferritin 
levels. 
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After adjusting for sex and BMI, multivariate 
regression analysis revealed that serum ferritin 
levels were significantly lower in the primary 
hypothyroidism group compared to the control 
group (β = -35.8, p < 0.001). Similarly, Free T3 
levels were significantly lower in the primary 
hypothyroidism group (β = -0.97, p < 0.001). 

The study demonstrates that individuals with 
primary hypothyroidism have significantly lower 
serum ferritin levels and significantly lower Free 
T3 levels compared to healthy controls. These 
findings suggest a potential link between thyroid 
dysfunction and altered iron metabolism, as well as 
a significant impact on thyroid hormone levels.  

 

 
 

 
 
Discussion 

The present study aimed to investigate the 
biochemical alterations in individuals with primary 
hypothyroidism compared to healthy controls. Our 
findings revealed significant differences in serum 
ferritin, TSH, Free T4, and Free T3 levels between 
the two groups, underscoring the complex interplay 
between thyroid function and iron 
metabolism.Contrary to previous reports suggesting 
elevated serum ferritin levels in hypothyroidism 
due to inflammation and reduced iron utilization, 
our study found significantly lower serum ferritin 
levels in the primary hypothyroidism group. This 
finding suggests an underlying iron deficiency in 
individuals with primary hypothyroidism. The 
negative correlation between TSH and serum 
ferritin levels (r = -0.35, p < 0.001) further supports 
this association, indicating that higher TSH levels 
are associated with lower serum ferritin levels. This 
may reflect the impact of hypothyroidism on 
gastrointestinal absorption of iron or increased 
utilization of iron stores in the body. These findings 
necessitate further investigation into the 
mechanisms of iron metabolism in hypothyroidism 
and potential therapeutic implications [11]. 

As expected, individuals with primary 
hypothyroidism exhibited significantly higher TSH 
levels (8.5 ± 3.2 µIU/mL) compared to healthy 

controls (2.1 ± 0.8 µIU/mL, p < 0.001). This 
elevation in TSH levels is a compensatory response 
to decreased thyroid hormone production, reflected 
in the significantly lower levels of Free T4 (0.8 ± 
0.2 ng/dL) and Free T3 (2.1 ± 0.7 pg/mL) in the 
hypothyroidism group compared to the control 
group. The significant negative correlation between 
TSH and Free T3 levels (r = -0.42, p < 0.001) 
indicates that higher TSH levels are associated with 
lower Free T3 levels, highlighting the impaired 
thyroid function in individuals with primary 
hypothyroidism [12]. 

The lower serum ferritin levels observed in our 
study suggest that iron deficiency may be a 
prevalent issue in individuals with primary 
hypothyroidism. Iron is a crucial component for the 
synthesis of thyroid hormones, and its deficiency 
can exacerbate hypothyroid symptoms. Therefore, 
assessing and addressing iron status in patients with 
hypothyroidism should be an integral part of 
clinical management. Supplementation with iron 
could potentially improve thyroid function and 
overall health outcomes in these 
patients.Additionally, the observed alterations in 
thyroid hormone levels reaffirm the need for 
accurate diagnosis and appropriate treatment of 
hypothyroidism. Monitoring TSH, Free T4, and 
Free T3 levels can provide valuable insights into 



 

International Journal of Pharmaceutical and Clinical Research                       e-ISSN: 0975-1556, p-ISSN: 2820-2643 

Kumari et al.                                                                              International Journal of Pharmaceutical and Clinical Research 

1279 

the severity of the condition and the effectiveness 
of therapeutic interventions [13]. 

Few relatable studies such as A study by 
Chakrabarti et al. (2016) investigated the 
relationship between hypothyroidism and iron 
metabolism. The study included 120 hypothyroid 
patients and 120 healthy controls. The researchers 
found that serum ferritin levels were significantly 
lower in the hypothyroid group (48.2 ± 22.7 
ng/mL) compared to controls (82.5 ± 29.1 ng/mL, p 
< 0.001). The study also reported a significant 
negative correlation between TSH and serum 
ferritin levels (r = -0.28, p = 0.004), supporting the 
hypothesis that hypothyroidism is associated with 
decreased iron stores [14]. 

Another study conducted by Veneri et al. (2015), 
the association between thyroid hormone levels and 
iron deficiency was evaluated in 150 patients with 
hypothyroidism and 150 healthy controls. The 
findings indicated that serum ferritin levels were 
significantly lower in the hypothyroid group (50.3 
± 19.8 ng/mL) compared to the control group (87.2 
± 31.4 ng/mL, p < 0.001). Moreover, there was a 
significant inverse correlation between TSH levels 
and ferritin (r = -0.31, p < 0.001), highlighting the 
impact of thyroid dysfunction on iron metabolism 
[15]. 

A recent study by Lu et al. (2020) explored the link 
between hypothyroidism and serum ferritin levels 
in a cohort of 200 hypothyroid patients and 200 
matched controls. The results showed that 
hypothyroid patients had significantly lower serum 
ferritin levels (45.1 ± 18.9 ng/mL) than controls 
(79.3 ± 32.5 ng/mL, p < 0.001). The study also 
found a significant negative correlation between 
TSH and ferritin levels (r = -0.34, p < 0.001), 
suggesting that thyroid dysfunction can lead to 
reduced iron stores. These studies provide 
substantial evidence that hypothyroidism is 
associated with lower serum ferritin levels, 
supporting the findings of the current study and 
highlighting the need for comprehensive 
management of iron status in patients with 
hypothyroidism [16]. 

While this study provides valuable insights into the 
biochemical profiles of individuals with primary 
hypothyroidism, it has certain limitations. 
Furthermore, the study did not account for potential 
confounding factors such as dietary iron intake, 
inflammation. Future research should focus on 
elucidating the underlying mechanisms linking 
thyroid dysfunction and iron metabolism.[17] 
Investigating the impact of iron supplementation on 
thyroid hormone levels and clinical outcomes in 
hypothyroid patients could provide valuable 
evidence for improving management strategies. 
Additionally, exploring the role of other 
micronutrients and their interactions with thyroid 

function may offer a more comprehensive 
understanding of the nutritional aspects of 
hypothyroidism [18,19]. 

Conclusion 

Our study demonstrates that individuals with 
primary hypothyroidism have significantly lower 
serum ferritin levels and altered thyroid hormone 
profiles compared to healthy controls. These 
findings highlight the importance of assessing iron 
status in hypothyroid patients and considering iron 
supplementation as a potential therapeutic 
approach. Further research is needed to explore the 
underlying mechanisms and clinical implications of 
these associations, ultimately aiming to improve 
the management and outcomes of individuals with 
primary hypothyroidism. 
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