
 

                         International Journal of Research & Review (www.ijrrjournal.com)  30 
Vol.6; Issue: 6; June 2019 

   International Journal of Research and Review 
www.ijrrjournal.com                                                                                                E-ISSN: 2349-9788; P-ISSN: 2454-2237 

 

Original Research Article 

 

Association of Serum TNF-Alpha with Thyroid 

Parameters: A Hospital Based Study 
 

Dr Piali Choudhury
1
, Dr. Sandip Chakraborty

2
, Dr Aihik Saha

3
,  

Sayan Mazumder
4 

 

1Demonstrator, 2Associate Professor, 3Postgraduate Trainee, 

Department of Biochemistry, Nil Ratan Sircar Medical College, Kolkata, West Bengal 
4M.Sc Biochemistry Student, Oriental Institute of Science and technology, West Bengal 

 

Corresponding Author: Dr. Sandip Chakraborty 

 

        

ABSTRACT 

 
Auto-immune thyroiditis is one of the leading causes of thyroid dysfunction. However, the clinical 

presentation of the autoimmune thyroiditis shows a wide array of clinical presentation. The patients 

may remain clinically silent or even present with overt hypothyroidism. Studies suggest that 
autoimmune thyroiditis may result due to interplay of cytokines like C-reactive protein, interleukin-6 

and tumor necrosis factor-alpha (TNF-α). Recent studies have seen an extensive role of inflammatory 

marker TNF-α in the regulation of thyroid transcription factor. This study was done to estimate the 

serum concentration of TNF-α in patients suffering from thyroid disorder and to see its variation from 
healthy controls. In this cross-sectional study serum TSH, Free T4 and TNF-α concentration was 

estimated in patients of thyroid dysfunction patients and compared with control group. Statistical 

analysis was performed using SPSS 21 and serum concentration of TNF-α was significantly higher in 
cases (p<0.05).  
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INTRODUCTION 

Primary hypothyroidism is one of 

the most common endocrine disorder and 

results mostly due autoimmune thyroiditis. 
[1]

 Hashimoto’s thyroiditis and Grave’s 

disease are the two-types of autoimmune 

thyroid disorder. These diseases have a wide 

array of clinical presentation, from silent to 

overt hypothyroidism. Studies suggest that 

hypothyroidism is an inflammatory 

condition due to cytokines like cytokines 

like C-reactive protein, interleukin-6 and 

tumor necrosis factor –alpha (TNF-α). 
[2]

 

These cytokines leads to many 

hypothyroidism associated complications 

like endothelial dysfunction, proliferation of 

smooth muscles, and recruitment of 

inflammatory cells. 
[3]

 TNF-α, produced by 

macrophages, monocytes, lymphocytes and 

induces production of interferon γ and leads 

to apoptosis. 
[4,5]

 Reports indicate that TNF-

α are produced in chronic thyroiditis, 

subacute thyroiditis and lead to destruction 

of thyroid follicular cells. 
[6]

 Moreover, 

TNF-α leads to modulation of thyroid 

function and administration of TNF-α in 

animal models may lead to raised TSH 

concentrations and reduce iodine uptake. 
[7]

 

In support to this, there is evidence of 

thyroid dysfunction of patients taking 

Etanercept in patients of Psoriasis Vulgaris. 
[8]

 This study has been done to find whether 

TNF-α has a role in diagnosing and 

classifying patients has hypothyroid due to 

auto-immune hypothyroidism. 
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MATERIALS AND METHODS 

This study is a hospital based cross 

sectional study a based on the measurement 

of TNF-α in serum of newly diagnosed 

hypothyroid patients and healthy controls. 

For this purpose, blood samples were drawn 

from 35 hypothyroid patients diagnosed by 

history, physical examinations & routine 

laboratory investigation. The study was 

conducted after receiving approval from the 

ethical committee of NRS Medical College. 

The samples were collected after obtaining 

consent from both patients and control. 

Patients free from any thyroid disease, and 

infection were selected as control (Age & 

gender matched). Patients with previously 

history of thyroid disease, drug history of 

iodine containing drugs, radioactive iodine, 

other endocrine dysfunction, acute infection 

and smoking were excluded. The estimation 

of TSH, free T4 and TNF-α was done in the 

O.P.D Clinical Biochemistry Laboratory of 

Nil RatanSircar Medical College and 

Hospital, Kolkata within the study period of 

one month. Serum TSH, free T4 and TNF-α 

was estimated using ELISA.  

Statistical methods: 

The values of TSH, free T4 and TNF-α the 

cases as well as healthy controls were 

extrapolated in Microsoft excel. The data 

was analysed using IBM SPSS software 

version 21. The data was checked for 

normal distribution using Kolmogorov -

Smirnov test and Shapiro-. The values were 

normally distributed as P > 0.05.The mean 

values were estimated and compared using 

Student’s T-test. However, the TNF-α was 

not in Gaussian distribution and thus they 

were compared using Mann-Whitney’s test. 

The p values less than 0.05 were considered 

statistically significant. 
 

RESULTS 

The mean concentration of TSH in 

the diseased patient was significantly higher 

than the controls. (p<0.05), as evident from 

Table1.However,the mean values of serum 

free T4 was higher in healthy controls in 

comparison to diseased patients as evident 

from table 1. However, there was no 

significant difference (p>0.05). 

 

Table: 1 Showing the mean values of TSH and free T4,expressed Mean+ SEM 

SL.NO GROUP Mean TSH(µIU/ml) Mean fT4 (ng/dl) Independent t-Test 

1. Hypothyroid Patients 6.96+0.99 0.84+0.16 p=0.000 

2. Healthy Control 1.99+ 0.617 1.12+ 0.22 p=0.05 

* P<0.5 considered as statistically significant 

 

Table: 2 Showing the median values of TNF-α expressed as 

median +Interquartile range. 

sl.no Group Median+ IQR (pg/ml) 

1. Hypothyroid Patients 407+150.78 

2. Healthy control 57+17.53 

 

At the significance level of 0.05, the 

asymptotic significance of Mann-Whitney’s 

was 0.000 (P˂0.05). That shows the 

difference between two values were 

statistically significant 
 

DISCUSSION 

After statistical analysis it is evident, 

that the mean concentration of TNF-α is 

significantly in hypothyroid patients. 

Moreover, the findings of our studies are in 

accordance with study of Li &Zhou et al. 
[9]

 

suggesting that the levels of TNF-α in 

patients with Grave’s disease. Moreover, 

literature review suggested the 

hypothyroidism may be associated with 

histocompatibility leucocyte antigens and 

closely linked immunomodulatory genes. 
[10]

 Both subclinical and overt 

hypothyroidism states have been found to be 

associated with auto-immune thyroiditis. 

The study findings are also in accordance 

with the findings of Inoue and et al though 

in animal model. 
[7] 

It has been postulated 

that TNF-α production may be associated 

with production of Thyroid receptor 

antibody (IgG1) that is active in Graves 

disease. 
[11]

 The pathophysiology may be 

TNF-α promotes the production of antibody 

IgG1 class. However, the study requires 

simultaneous assessment of TRAb too. 

However these are costly parameters. 

Despite the constraints of limited sample 
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size it is well established that TNF-α is 

increased in hypothyroid patients. 
 

 

CONCLUSION 

Despite the constraints of small 

sample size, increased concentration of 

TNF-α is involved in the aetiopathogenesis 

of autoimmune thyroid destruction. 

However, the role of TNF-α in 

inflammatory process of auto-immune 

thyroiditis needs correlation with anti-TPO 

antibody and requires study with more 

subjects. Moreover, analysis of other 

parameters like thyroid hormone receptor 

antibody, thyroglobulin may strengthen the 

study results and elucidate the role of TNF-

α as a routine marker of thyroid 

dysfunction. 
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