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ABSTRACT 

Hashimoto's thyroiditis is portrayed by the presence of thyroid autoantibodies. Pathogenetic systems, a few 

cytokine networks have been recognized to be engaged with thyroid cells in a progression of proinflammatory 

impacts, like the statement of provocative parts, and a progression of imperfections in administrative 

Lymphocytes that control the deficiency of resistance to thyroid autoantigens, subsequently assuming an 

immediate part in the autoimmune cycle causing a few diligent side effects. The point of this review was to 

assess the connection between 36 autoimmune patients matured 14 to 52 years with responsive ANA test results. 

Then, Thyroid-Animate Hormone (TSH) and free Triiodothyronine (fT3) levels were analyzed utilizing the 

Enzyme-linked immunosorbent assay (ELISA) technique. The consequences of the review showed that the 

quantity of ladies was more prominent than men, 32 individuals (88.9%) and 10 individuals matured between 

20-25 years. The typical TSH level was 9.65uIU/mL and the free T3 level was 1.64pg/ml. The consequences 

of the Spearman connection test among TSH and free T3 levels got a worth of p = 0.029 (p<0.05), implying 

that the connection between TSH levels and the free T3 test had an adequate relationship of - 0.364 (0.260-

0.500), however was negative and not in a similar heading, so that when the levels TSH expands, fT3 levels 

will diminish. All in all, in autoimmune sufferers essential hypothyroidism happens, when the thyroid organ 

creates low Free T3, causing the deficiency of negative criticism restraint on the front pituitary, bringing about 

expanded creation of the TSH hormone which causes Hashimoto's thyroiditis. 

 

1. Introduction 

Hashimoto's thyroiditis is an autoimmune illness, and that implies that the insusceptible framework or 

antibodies assault the body's own tissues, (M.A. et al., 2015) thus disturbing the creation and capability 

of organs, one of which is thyroid hormone problems that can't be delivered in adequate amounts. 

(Triggiani et al., 2013) In expansion, there are factors that are remembered to build an individual's 

gamble of fostering Hashimoto's Thyroiditis, for example, having a family background of thyroid 

infection or autoimmune sicknesses, other autoimmune illnesses, like Addison, Celiac, Malevolent 

Pallor, Type 1 Diabetes Mellitus, Lupus, Sjögren's Condition, or Vitiligo, and are female, matured 

more than 40-60, and presented to radiation. Anticipation of Hashimoto's thyroiditis is hard to forestall 

(Neelima et al., 2024). In any case, the gamble of fostering this sickness can be diminished by realizing 

the early side effects and afterward making a move quickly by a doctor. (Gianopoulou et al., 2018) 

Hashimoto's commonness fluctuated by geographic locale: Africa (14.2 [95% CI 2.5-32.9%]), Oceania 

(11.0% [95% CI 7.8-14.7%]), South America and Europe 8.0, 7.8% (95% CI 0.0-29.5%) in North 

America, and 5.8 (95% CI 2.8-9.9%) in Asia. (Hu et al., 2022) 

Thyroid stimulating hormone (TSH) is fundamental for tweaking thyroid hormone delivery and thyroid 

organ development (Alamer et al., 2023). The hypothalamic-pituitary pivot directs TSH discharge. The 

nerve center deliveries thyroid-delivering hormone (TRH), which invigorates the front pituitary 

thyrotrophs to discharge TSH. TSH is delivered by the front pituitary and invigorates the thyroid 

follicular cells to deliver thyroxine, T4 (80%) and triiodothyronine, or T3 (20%). (Ralli et al., 2020) 

When T4 is delivered into dissemination, it very well may be changed over completely to T3 by de-

iodination. T4 and T3 can then furnish negative input on TSH levels with high T3/T4 levels diminishing 

TSH and low T3/T4 levels expanding TSH levels from the front pituitary. (Gnanapragasam et al., 2021) 
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There is an enormous distinction in the rate of autoimmune thyroid sickness among ladies and men, 

which is brought about by the sexual separation of the resistant framework (Mansouri, S. 2023). 

Conjunction of autoimmune thyroiditis with thyroid hormone resistance from the consequences of 

Barcoff research showed that there was an expanded likelihood of thyroid autoantibodies with a 

chances proportion = 2.36 (p = 0.002) in a companion of patients with thyroid hormone resistance 

(RTH). (Gnanapragasam et al., 2021) In any case, since there is no relationship between's expanded 

immunizer with expanding age and illness length, the proposed speculation doesn't uphold ongoing 

TSH excitement setting off an autoimmune reaction. 

Strange thyroid capability in autoimmune encephalitis (AE) is normal, and serum FT3 levels in patients 

with an unfortunate visualization are essentially lower than those with a decent forecast. Low-FT3 

condition could be an expected contender for foreseeing AE guess in ongoing examinations. Since 

autoimmune thyroid occasions can be kept away from by early identification of fT3 levels, so as not to 

animate an expansion in TSH that can set off autoimmune encephalitis (AE), and this has not been 

considered, directing this study is fundamental (Qiao et al., 2022). 

2. Methodology  

Materials 

Respondents who had been diagnosed with autoimmunity after being examined with an ANA 

(Antinuclear Antibody) screening test (www.demeditec.com). A total of 36 samples were collected 

with screen reactive ANA screening tests. (Agharanya, 1990)Furthermore, the respondent's serum was 

tested for TSH and fT3 using ELISA kits from Calbiotech (https://calbiotech.com). 

Data collection procedures 

Determination of Antinuclear Antibody (ANA) levels using the ELISA method to determine sample 

inclusion criteria was carried out as follows; prepare enough microwells for a number of 

calibrators/controls and samples. Next, pipette 100 µl of the calibrator, control, but the patient sample 

needs to be diluted 100x with sample diluent into the well. Then, at that point, brood for 30 minutes at 

room temperature. Then, wash the microwell multiple times with 300 µl of washing arrangement. Keep 

on putting 100 µl of enzyme form into each microplate and brood again for 15 minutes at room 

temperature. Then washed again multiple times with 300 µl of washing arrangement. Then, at that 

point, add 100 µl of substrate (TMB) and brood again for 15 minutes at room temperature. At last, add 

100 ul of halting arrangement and read at a frequency of 450 nm and work out the outcomes utilizing 

the cut off esteem. Understanding of the outcomes is proclaimed receptive assuming that the example 

absorbance esteem partitioned by the cut off esteem is more prominent than 1.0 and said to be non-

responsive assuming that the example absorbance esteem separated by the cut off esteem is under 0.9. 

(Pisetsky et al., 2018) 

Quantitative estimation of TSH in serum by a two-immune response, normally alluded to as a 

"sandwich" assay. This framework involves matched antibodies in the strong stage (the lower part 

of the microplate is covered with TSH antibodies) and in the subsequent antibodies formed with 

peroxidase (HRP). The example to be tried (TSH antigen) is brooded with antibodies covered on 

the lower part of the well. Subsequent to washing off overabundance hormone, enzyme-formed 

antibodies were added to the wells. This step is for the development of a sandwich connection 

between the immune response at the lower part of the well and the form. TSH standard fixations 

were run alongside the examples tried and a standard bend was plotted. The obscure TSH focus in 

each example was determined from the curve. (Charoensiriwatana et al., 2015) 

The free T3 test is a cutthroat enzyme-linked immunosorbent assay. In this assay, a specific 

measure of antiT3 immunizer is covered on a microtiter well. How much persistent serum freeT3 
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was estimated and how much peroxidase-formed T3 was added to the microtiter well. During 

hatching, free T3 in the example responds with the counter T3 immune response at the lower part 

of the well and enzyme-formed T3 goes after the counter T3 neutralizer restricting site at the lower 

part of the bound well. After hatching, the wells were washed and peroxidase-formed T3 was 

identified by adding substrate. The response was halted after a specific time with a halting 

arrangement and the absorbance was resolved in light of every standard utilizing a standard bend 

was plotted. The force of the variety framed is relative to how much enzyme present, where the 

free T3 level of the example is contrarily corresponding to the absorbance of the example. (Jha & 

Kant, 2020) 

Data analysis 

Numerical data on TSH and fT3 levels were tested for normality and homogeneity with p>0.05 

value, and test analysis the Spearman correlation test.  

3. Results and discussion 

Characteristics of Respondents 

Table 1 Distribution of Respondents with Autoimmune 

 

 

Characteristic 

Autoimmune Patient 

Total Percentage (%) 

Age 

14 – 19 years 

20 – 25 years 

26 – 31 years 

32 – 37 years 

38 – 43 years 

44 – 49 years 

50 – 55 years 

 

7 

10 

2 

7 

4 

4 

2 

 

19.4 

28.8 

5.6 

19.4 

11.1 

11.1 

5.6 

Gender 

Male 

Female 

 

4 

32 

 

11.1 

88.9 

Source: Primary data, 2023 

Table 1 shows that most respondents were aged 20-25 years (28.8%). The gender of autoimmune 

patients was mostly female, 88.9%. 

Table 2 Distribution of TSH levels in Autoimmune Patients 

TSH levels (uIU/mL) Total Percentage (%) 

< 0,3    (hyperthyroid) 

0,3-8,1 (euthyroid) 

 >8,1    (hypothyroid) 

0 

16 

20 

0 

44,4 

55,6 



353 | P a g 

e 

Relationship of TSH and fT3 Levels to The Incidence of Hashimoto's Thyroiditis in Autoimmune 

Patients            

SEEJPH 2024 Posted: 12-07-2024 

  

 

Table 2 shows that hyperthyroid levels (<0.3uIU/mL) were not found in autoimmune patients, while 

euthyroid conditions (0.3-8.1uIU/mL) were found in 44.4% (16/36), and patients who were 

hypothyroid (>8.1uIU/mL) were 55.6% (20/36). 

Table 3 Distribution of free triiodothyronine (fT3) levels in Autoimmune Patients 

fT3 levels (pg/mL) Total Percentage (%) 

< 1,4    (hypothyroid) 

1,4-4,2 (euthyroid) 

 >4,2    (hyperthyroid) 

11 

25 

0 

30,6 

69,4 

   0 

Table 3 shows that hypothyroid levels (<1.4 pg/mL) were found in 30.6% (11/36) of autoimmune 

patients, while euthyroid conditions (1.4-4.2 pg/mL) were found in 69.4% (25/36), and those with 

hyperthyroid (>4.2 pg/mL) were 0%. 

Table 4 Shapiro-Wilk test on age, sex, TSH and fT3 levels 

Variabels Statistic df 
p 

Shapiro-Wilk 

Age 0.934 36 0.034 

Gender  

TSH 

fT3 

0.366 

0.519 

0.972 

36 

36 

36 

0.000 

0.000 

0.485 

Table 4 shows that the Shapiro-Wilk normality test analysis on age with p=0.034, gender with p=0.000, 

fT3 with p=0.485 and TSH with p=0.000, so it can be concluded that the normality test results are not 

normally distributed with p=0.000 (p<0.05). 

Table 5 Spearman Correlation analysis in 36 Autoimmune Patients 

Variables 
Correlation 

Coefficient 

p 

Spearman’s 

rho 

 

TSH with 

fT3 

 

-364* 

 

0.029 

   

Table 5 shows that Spearman's rho nonparametric correlation analysis for TSH and fT3 levels with a p 

value = 0.029 (p < 0.05), which means there is a correlation between TSH and fT3 levels in 

Autoimmune patients. 

The attributes of respondents in light of orientation were generally ladies, specifically 88.9% (32/36). 

This situation is the same as the results of Apostolou's research in 2018 which stated that there were 

more female respondents, numbering 2,788 people (86.2 percent) of the total respondents. (Apostolou 

et al., 2021)Likewise, the results of Nikola Slijepcevic's research, 2008, stated that the number of 

female respondents was greater at 2,128 (86.3%), while 338 (13.7%) men suffered from papillary 

thyroid microcarcinoma (PTMC).(Slijepcevic et al., 2015) There is a huge contrast in the frequency of 

autoimmune illnesses among ladies and men, brought about by a few complex elements. Hormones, 
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like estrogen, seem to assume a significant part in the guideline of the resistant framework. Hormonal 

fluctuations that occur during the menstrual cycle, pregnancy, and menopause can affect the body's 

immune response. (Maul & Gearhart, 2009)Immune response reactions to infection, and genes on the 

X chromosome can affect the regulation of the immune system, as well as the response to some 

infectious diseases, making women more prone to autoimmune diseases such as lupus, autoimmune 

thyroiditis, and multiple sclerosis compared to men.(Maul & Gearhart, 2009). 

The results of this study, in terms of age between 20-25 years, are most susceptible to autoimmune 

diseases, (27.8%) are different from the results obtained by Nikola, who ranged from 14 to 85 years 

(average 54 years), affected by papillary thyroid microcarcinoma (PTMC), so it often occurs in people 

over 50 years of age. (9) Adolescents can be susceptible to autoimmune diseases because during this 

period many biological, hormonal and immunological changes occur which can affect the immune 

system.(Sunbanu, 2024) 

Distribution of TSH Levels in Autoimmune Patients. Respondents suffered from hypothyroidism 

(>8.1uIU/mL) as much as 55.6% (20/36), this is the case. These results are the same as those studied 

by Singh who examined Thyroperoxidase (TPO) antibodies (Abs) levels. TPO Abs positive is one of 

the most well-known related with hypothyroidism which was 36.5%, among them 20.5% experienced 

subclinical hypothyroidism, while other excess experienced clinical hypothyroidism, clinical 

hyperthyroidism, and other autoimmune disease. (SINGH et al., 2020) Distribution of free 

triiodothyronine (fT3) levels in autoimmune patients, where euthyroid conditions (1.4-4.2 pg/mL) were 

found to be the highest at 69.4% (25/36). This shows that autoimmune thyroid events are not always 

and can still be prevented. Distribution of free triiodothyronine (fT3) levels in autoimmune patients, 

where euthyroid conditions (1.4-4.2 pg/mL) were found to be the highest at 69.4% (25/36). This shows 

that autoimmune thyroid events are not always and can still be prevented. These outcomes are as per 

research by Singh, 2020, which acquired TPO Abs level assists with diagnosing autoimmune thyroid 

disease, alongside this the degree of TSH, Free T3, and Free T4 helps in separation among subclinical 

and obvious thyroidism. (SINGH et al., 2020) 

Low free triiodothyronine (fT3) is normally connected with more regrettable useful results in basic 

sickness. The fT3 levels in the unfortunate anticipation bunch were altogether lower than those in the 

great guess bunch (p<0.001). Low T3 disorder happened in 15.19% of autoimmune encephalitis (AE) 

cases and was more normal in patients with unfortunate anticipation (p < 0.001). In this way, unusual 

thyroid capability is normal in AE, and the serum fT3 levels in patients with unfortunate visualization 

are essentially lower than those in patients with great anticipation. Low fT3 condition could be an 

expected contender for foreseeing AE visualization as a future report.(Qiao et al., 2022) 

4.  Conclusion and future scope 

 A total of 88.9% of respondents were female (32/36), and most were aged 20-25 years (27.8%). 

The average TSH level in autoimmune patients is 2.56uIU/mL, where the normal TSH level is 0.3-

8.1uIU/mL and the average free T3 (fT3) level is 1.69pg/mL, where the the norm is 1.4-4.2pg/mL. So 

the TSH and fT3 levels in many respondents are still normal. From the results of the Spearman 

correlation test, the value of p = 0.029 was obtained, which means there is a significant relationship 

between TSH levels and fT3, but this relationship is negative, meaning that if TSH levels are high it 

can cause a decrease in free T3 levels. Low fT3 disorder could be a likely possibility for foreseeing AE 

guess. This research needs to be continued with Thyroglobulin examination as a parameter to determine 

whether there is thyroid cancer growth or not.(McLachlan et al., 1982) 

Acknowledgment 

An abundance of thanks are addressed to Unuversitas Nahdlatul Ulama Surabaya and Universitas Putra 

Malaysia for giving the potential chance to lead research. 

Conflict of interest  



355 | P a g 

e 

Relationship of TSH and fT3 Levels to The Incidence of Hashimoto's Thyroiditis in Autoimmune 

Patients            

SEEJPH 2024 Posted: 12-07-2024 

  

 

There are no conflicts of interest. 

Reference 

[1] Agharanya, J. C. (1990). Clinical usefulness of ELISA technique in the assessment of thyroid function. West African 

Journal of Medicine, 9(4). 

[2] Apostolou, K., Zivaljevic, V., Tausanovic, K., Zoric, G., Chelidonis, G., Slijepcevic, N., Jovanovic, M., & Paunovic, I. 

(2021). Prevalence and risk factors for thyroid cancer in patients with multinodular goitre. BJS Open, 5(2). 

https://doi.org/10.1093/bjsopen/zraa014 

[3] Charoensiriwatana, W., Krasao, P., Pankanjanato, R., Thong-Ngao, P., Butler, A., Snow, G., Polson, R., & Ehrenkranz, J. 

(2015). Effects of hematocrit on the measurement of dried blood spot TSH. Thyroid, 25. 

[4] S. Neelima, Manoj Govindaraj, Dr.K. Subramani, Ahmed ALkhayyat, & Dr. Chippy Mohan. (2024). Factors Influencing 

Data Utilization and Performance of Health Management Information Systems: A Case Study. Indian Journal of 

Information Sources and Services, 14(2), 146–152. https://doi.org/10.51983/ijiss-2024.14.2.21 

[5]  

[6] Gnanapragasam, H. P., Idupuganti, A., & Bhat, S. Z. (2021). Coexistence of Thyroid Hormone Resistance and 

Autoimmune Thyroid Disease: Not a Mere Coincidence. Journal of the Endocrine Society, 5(Supplement_1). 

https://doi.org/10.1210/jendso/bvab048.1889 

[7] Alamer, L., Alqahtani, I. M., & Shadadi, E. (2023). Intelligent Health Risk and Disease Prediction Using Optimized Naive 

Bayes Classifier. Journal of Internet Services and Information Security, 13(1), 01-10. 

[8] Hu, X., Chen, Y., Shen, Y., Tian, R., Sheng, Y., & Que, H. (2022). Global prevalence and epidemiological trends of 

Hashimoto’s thyroiditis in adults: A systematic review and meta-analysis. In Frontiers in Public Health (Vol. 10). 

https://doi.org/10.3389/fpubh.2022.1020709 

[9] Jha, J., & Kant, N. (2020). DYSLIPIDEMIA IN HYPOTHYROIDISM PATIENTS: A HOSPITAL BASED CASE AND 

CONTROL STUDY. International Journal of Medical and Biomedical Studies, 3(12). 

https://doi.org/10.32553/ijmbs.v3i12.852 

[10] Mansouri, S. (2023). Application of Neural Networks in the Medical Field. Journal of Wireless Mobile Networks, 

Ubiquitous Computing, and Dependable Applications, 14(1), 69-81. 

[11] M.A., J., K., C., K., R., & A., C. (2015). Thyroid hormone resistance associated with autoimmune thyroiditis. Endocrine 

Reviews, 36. 

[12] Maul, R. W., & Gearhart, P. J. (2009). Women, autoimmunity, and cancer: A dangerous liaison between estrogen and 

activation-induced deaminase? In Journal of Experimental Medicine (Vol. 206, Issue 1). 

https://doi.org/10.1084/jem.20080086 

[13] McLachlan, S. M., Clark, S., Stimson, W. H., Clark, F., & Rees Smith, B. (1982). Studies of thyroglobulin autoantibody 

synthesis using a micro-ELISA assay. Immunology Letters, 4(1). https://doi.org/10.1016/0165-2478(82)90073-6 

[14] Bobir, A.O., Askariy, M., Otabek, Y.Y., Nodir, R.K., Rakhima, A., Zukhra, Z.Y., Sherzod, A.A. (2024). Utilizing Deep 

Learning and the Internet of Things to Monitor the Health of Aquatic Ecosystems to Conserve Biodiversity. Natural and 

Engineering Sciences, 9(1), 72-83.  

[15] Pisetsky, D. S., Spencer, D. M., Lipsky, P. E., & Rovin, B. H. (2018). Assay variation in the detection of antinuclear 

antibodies in the sera of patients with established SLE. Annals of the Rheumatic Diseases, 77(6). 

https://doi.org/10.1136/annrheumdis-2017-212599 

[16] Qiao, S., Zhang, S. C., Zhang, R. R., Wang, L., Wang, Z. H., Jiang, J., Wang, A. H., & Liu, X. W. (2022). Thyroid Function 

and Low Free Triiodothyronine in Chinese Patients With Autoimmune Encephalitis. Frontiers in Immunology, 13. 

https://doi.org/10.1210/jendso/bvab048.1889
https://doi.org/10.32553/ijmbs.v3i12.852
https://doi.org/10.1016/0165-2478(82)90073-6


356 | P a g 

e 

Relationship of TSH and fT3 Levels to The Incidence of Hashimoto's Thyroiditis in Autoimmune 

Patients            

SEEJPH 2024 Posted: 12-07-2024 

  

 

https://doi.org/10.3389/fimmu.2022.821746 

[17] Ralli, M., Angeletti, D., Fiore, M., D’Aguanno, V., Lambiase, A., Artico, M., de Vincentiis, M., & Greco, A. (2020). 

Hashimoto’s thyroiditis: An update on pathogenic mechanisms, diagnostic protocols, therapeutic strategies, and potential 

malignant transformation. In Autoimmunity Reviews (Vol. 19, Issue 10). https://doi.org/10.1016/j.autrev.2020.102649 

[18] SINGH, J., PRABHAKAR, P. K., & NEUPANE, N. (2020). HOSPITAL-BASED CLINICAL STUDY ON 

PREVALENCE OF TPO ANTIBODIES IN ASSOCIATION TO AUTOIMMUNE THYROID DISEASES IN 

TERTIARY CARE HOSPITAL. Asian Journal of Pharmaceutical and Clinical Research. 

https://doi.org/10.22159/ajpcr.2020.v13i12.39513 

[19] Slijepcevic, N., Zivaljevic, V., Marinkovic, J., Sipetic, S., Diklic, A., & Paunovic, I. (2015). Retrospective evaluation of 

the incidental finding of 403 papillary thyroid microcarcinomas in 2466 patients undergoing thyroid surgery for presumed 

benign thyroid disease. BMC Cancer, 15(1). https://doi.org/10.1186/s12885-015-1352-4 

[20] Sunbanu, S. E. (2024). Complete atrioventricular block in an adolescent with acute rheumatic fever: a case report. 

Paediatrica Indonesiana, 64(1). https://doi.org/10.14238/pi64.1.2024.86-9 

[21] Triggiani, V., Iacoviello, M., Puzzovivo, A., Antoncecchi, V., Angelo, G. V., Guastamacchia, E., & Favale, S. (2013). 

Diagnosis of hypothyroidism is associated to an increased risk of acute decompensated heart failure occurrence, but not of 

mortality among heart failure outpatients. Endocrine Abstracts, 32, P1002. https://doi.org/10.1530/endoabs.32.p1002 

 


