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Abstract: The current study is a cross-sectional case/control study aimed to look for the Correlation 

between thyroid auto-Ab and thyroid parameters in a sample of Iraqi patients with hypothyroidism versus 

control. The study was conducted on 128 blood samples divided into 60 samples from the 

Hypothyroidism patients group and 68 samples from the apparently healthy control. Those patients 

attended the specialized Center for Endocrinology and Diabetes in Baghdad/ Rusafa –Iraq for the period 

between (December 6/2021, until February 13/2022), Thyroid-stimulating hormone (TSH), thyroxine T4, 

and immunological studies including anti-TPO antibody and anti-Tg antibody were measured using 

Cobas E411/Roche platform for two groups. According to the results, parameters (T4, TSH, anti-TPO ab, 

and anti-Tg ab) showed a highly significant difference between the hypothyroidism patient group and 

apparently healthy control (P-value were 0.0001 for all respectively),.Measurement of Anti-TPO Ab in 

patients with hypothyroidism in the blood can help to establish the diagnosis and sometimes to predict the 

clinical course and response to treatment. The final conclusion was the presence of anti-TPO Ab also 

predicts a higher risk of overt hypothyroidism development in adults. 
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Introduction 

Primary hypothyroidism is the 

second most common endocrine disease 

worldwide after diabetes mellitus and is 

characterized by thyroid hormone 

deficiency. Hypothyroidism can be 

classified based on its onset (congenital 

or acquired) and its severity, as an overt 

(clinical) or subclinical disease (1). 

Hypothyroidism affects up to 5% of the 

general population, with a further 

estimated 5% being undiagnosed (2). 

Hypothyroidism affects women ten 

times more frequently than men, and its 

rate increases with age (3). In 

individuals with a high TSH, TPO 

antibodies may be tested to assist 

determine the underlying reason. When 

TPO antibodies are high, 

hypothyroidism is most probably caused 

by an autoimmune disease (such as 

Hashimoto's thyroiditis) (4). more than 

90% of patients with autoimmune 

hypothyroidism have positive TPO 

and/or Tg these antibodies are also 

present in about 10% of people without 

a thyroid disorder where they may be 

‘markers’ of autoimmunity to cause 

autoimmune disease. This phenomenon 

may reflect that they may be more 

likely to develop autoimmune diseases 

in the future (5). It's unclear why the 
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immune system attacks thyroid cells. 

Disease onset might be linked to genetic 

factors, Infection, stress, or radiation 

exposure, environmental triggers, and 

Interactions between genetic and 

environmental variables(6). According 

to studies, thyroiditis has a substantial 

inherited susceptibility, and it appears to 

be a polygenic illness with a 

complicated mode of inheritance. (7). 

Aim of the study to investigate the 

predictive role of TPO and Tg in 

thyroid disease. 

 

Materials and methods 

This study is a cross-sectional 

case/control, conducted for the period 

between (December 6/2021, until 

February 13/2022), We measured the 

height and weight, and body mass index 

(BMI) of participants, in addition 

thyroid function tests, Thyroid-

stimulating hormone (TSH), thyroxine 

T4, and immunological parameters 

including anti-TPO antibody and anti-

Tg antibody were measured for two 

groups according to hypothyroidism 

patient group and apparently healthy 

control. A total of 128 candidates were 

selected for the present study. Divided 

into Two groups, the patients group 

included 60 patients who were chosen 

from the specialized Center for 

Endocrinology and Diabetes and 

identified by the specialist doctors with 

primary hypothyroidism according to 

the American thyroid association 

criteria of diagnosis (11). While the 

control group comprises 68 apparently 

healthy subjects who were randomly 

selected from the people who attend the 

clinics for checkups and relatives and 

colleagues. In the Patients group, 46 

(76.7%) were females and 14 (23.3%) 

were males, their ages ranged from 25 

to 60 years. While in the other sixty-

eight subjects in the healthy control, 51 

(75.0%) were females and 17 (25.0%) 

were males, Using 

Electrochemiluminescence (ECL) 

technology by Cobas E411 System 

manufactured by Roche /Germany. 

 

Statistical analysis 

All statistical analyses were 

performed using the SPSS 25 software 

(SPSS Inc., Chicago, IL, USA). All 

normally distributed qualitative data are 

expressed as mean ± standard deviation, 

and comparisons between two groups 

were carried out using the t-test. Odds 

ratios (OR). P-values of less than 0.05 

were considered significant. Qualitative 

data are expressed as mean ± standard 

deviation, and comparisons between 

two groups were carried out using the t 

test. Odds ratios (OR) were calculated. 

P-values of less than 0.05 were 

considered significant. 

 

Results and discussion 

The demographic characteristics of 

participants are shown in Table 1. There 

was no significant difference in BMI 

between the two groups (P= 0.82). On 

the other hand, the mean age of the 

patient’s group was significantly higher 

than that of the apparently healthy 

control group (P<0.05). the age of the 

patient group was older than that of the 

apparently healthy control group 

because in the period in which patients 

were selected for research in the 

Specialized Center for Endocrinology 

and Diabetes, the patients who were 

attending were apparently older than 

that of the already selected healthy 

control group, Therefore, we needed to 

adjust our final results to the age to get 

rid of its possible confounding effect. 

The comparison of biochemical 

variables among study groups is also 
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shown in Table (1). Serum TSH and T4 

concentrations were highly significantly 

different between groups (P<0.01) for 

both). Serum anti-TPO and anti-Tg 

antibodies were also significantly higher 

in the patient’s group than healthy 

controls (P<0.01). In the patients' group, 

9 out of 60 (15%) had normal anti-TPO 

Antibody titers, while 51 (85%) of 

people with hypothyroidism had high 

anti-TPO Ab. on the other hand; in the 

healthy control group; 9 out of 68 

(13.2%) had high Anti- TPO Ab, while 

the other 59 (86.8%) had normal anti-

TPO ab. shown in Table (1). The 

distribution gender in the present study 

among individuals targeted, in the 

Hypothyroidism patients group was 

female 46 (76.7%) and male 14 (23.3%) 

but in the apparently healthy control 

group females 51 (75.0%) and male 17 

(25.0%). When working on research, 

found that women with hypothyroidism 

are higher than men, as previous studies 

mentioned by Wilson and Stem, (12). 

The prevalence of hypothyroidism in 

women is higher than in men. Maybe 

this result refers to little interest in men 

in their health and few visits to the 

specialized center for Endocrinology 

and Diabetes and private clinics. 

 
Table (1): General characteristics of study subjects 

Parameters Group Total number Mean ± SD 
Student t-test 

t- test P-value 

BMI 
Control 68 28.654± 4.5445 

0.218 0.82 
patients 60 28.493± 3.7129 

Age 
Control 68 35.74± 9.813 

2.37 0.019 
patients 60 40.02± 10.539 

TSH 
Control 68 0.718± 0.397 

10.28 0.0001** 
patients 60 32.104± 23.630 

T4 
Control 68 107.923±18.592 

16.5 0.0001** 
patients 60 50.338±21.988 

Anti -TPO 
Control 68 14.976± 32.505 

9.27 0.0001** 
patients 60 245.820± 190.321 

Anti- Tg 
Control 68 28.787± 73.684 

5.01 0.0001** 
patients 60 488.668± 707.604 

Means having with the different letters in same column differed significantly.  ** (P≤0.01). 

 

When tested the correlation 

between hypothyroidism and the studied 

parameters in all participants altogether, 

showed a significant correlation 

between hypothyroidism and TSH ,T4 , 

higher titers of Anti-TPO ab. and Anti-

Tg ab. (t-test=5.925, 3.049 respectively) 

and (P-value= 0.000, 0.003 

respectively) and this correlation was 

independent on other parameters age, 

BMI and gender as shown after 

multivariate analysis (t-test=5.774, 

2.572 respectively) and (P-value= 

0.000, 0.011 respectively), as shown in 

table (2). There was a positive 

significant correlation between TSH 

with anti-TPO antibodies, and anti-Tg 

antibodies in both patients and healthy 

control as demonstrated in Figures (1) 

and (2). The Correlation coefficient was 

(r= 0.420, 0.283 P= 0.001, 0.016 N=128 

respectively). The odds ratio of anti-

TPO ab is (37.1) and the odds ratio of 

anti-Tg ab is (14.9) table (3). 
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Table (2): Two steps multivariate regression analysis for the correlation of auto-Ab with 

hypothyroidism, and their independence on other studied parameters 

 

Model 
Unstandardized Coefficients 

Standardized 

Coefficients T 
Sig. 

(P-value) 
B Std. Error Beta 

1 

(Constant) .297 .042  7.001 .000 

Anti Tg .000 .000 .235 3.049 .003 

Anti TPO .001 .000 .457 5.925 .000 

2 

(Constant) .218 .280  .778 .438 

Anti Tg .000 .000 .208 2.572 .011 

Anti TPO .001 .000 .450 5.774 .000 

Age .006 .004 .115 1.393 .166 

BMI -.004- .008 -.037- -.470- .639 

Gender -.008- .088 -.007- -.095- .925 

a. Dependent Variable: group 
 

 
 

Figure (1): Correlation coefficient between TSH and Anti-TPO antibodies Values in both groups. 

 

 
 

Figure (2): Correlation coefficient between TSH and Anti-TG antibodies Values in both groups. 
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Table (3): Anti-TPO Ab and Anti- Tg Ab level in hypothyroidism patients and control groups 

  

 

A found a positive correlation 

between anti-TPO Ab. and anti-TG Ab. 

with hypothyroidism, similarly, other 

previous studies have demonstrated 

similar findings, and they showed that 

serum anti-TPO levels are strongly 

positively correlated with presence of 

hypothyroidism. These antibodies are 

thought to be involved in the 

pathogenesis of auto-immune 

hypothyroidism. Amouzegar et al, (10) 

demonstrated prevalence of anti-

TPOAb in general Iranian population as 

14.9 % in the total population (10), 

which has been close to the results of 

the present our study (13.23%). In our 

study, nine (15%) of the hypothyroid 

patients had normal anti-TPO 

antibodies, whose thyroid dysfunction is 

probably not caused by an autoimmune 

disease, for of them the onset of 

diagnosis of hypothyroidism was early 

(earlier than age of 15 years). Primary 

hypothyroidism at birth is most 

commonly caused by a problem with 

thyroid gland development (dysgenesis) 

or a disorder of thyroid hormone 

biosynthesis (dyshormonogenesis). 

When Hypothyroidism is present at 

birth (congenital hypothyroidism), 

thyroid dysgenesis and 

dyshormonogenesis account for 

approximately 85% and 15% of 

permanent cases of congenital primary 

hypothyroidism, respectively (13,14).  

Conclusion  
Anti TPO Ab and anti-TG Ab. are 

useful parameters for prediction of 

hypothyroidism, and they can help to 

establish the diagnosis and sometimes 

to predict the etiology, clinical course 

and response to treatment.  

 

Recommendation 
Anti TPO Ab and anti-TG Ab. can 

be utilized to predict development of 

hypothyroidism in people who are at 

risk, like those with subclinical 

hypothyroidism or with strong family 

history of thyroid dysfunction. 

 

References 
1. Van Trotsenburg, P.; Stoupa, A.; Léger, J.; 

Rohrer, T.; Peters, C.; Fugazzola, L. et al. 

(2021). Congenital Hypothyroidism: A 

2020–2021 Consensus guidelines, 

update—An ENDO-European reference 

network initiative endorsed by the 

European Society for Pediatric 

Endocrinology and the European Society 

for Endocrinology.  Thyroid, 31(3): 387-

419. 

2. Kotkowska, Z. and Strzelecki, D. (2022). 

Depression and Autoimmune 

Hypothyroidism—Their Relationship and 

the Effects of Treating Psychiatric and 

Thyroid Disorders on Changes in Clinical 

and Biochemical Parameters Including 

BDNF and Other Cytokines-A Systematic 

Review. Pharmaceuticals, 15(4): 391. 

3. Deng, L.; Wang, L.; Zheng, X.; Shuai, P. 

and Liu, Y. (2021).  Women with 

Subclinical Hypothyroidism are at Higher 

Prevalence of Metabolic Syndrome and Its 

Components Compared to Men in an Older 

Chinese Population. Endocrine Research, 

46(4): 186-195. 

4. Pan, B.; Zhang, Q.; Zhou, H. and Ma, Z. F. 

(2021). Prevalence of components of 

metabolic syndrome among adults with the 

presence of autoimmune thyroid condition 



 

                                                            Iraqi Journal of Biotechnology                                                   177 

 

 

in an iodine-sufficient region. Biological 

trace element Research, 199(8): 2837-

2843. 

5. Nelson, H. A.; Joshi, H. R. and Straseski, 

J. A. (2022). Mistaken Identity: The Role 

of Autoantibodies in Endocrine 

Disease. The Journal of Applied 

Laboratory Medicine, 7(1): 206-220. 

6. Lee, H. J.; Stefan-Lifshitz, M.; Li, C. W. 

and Tomer, Y. (2022). Genetics and 

epigenetics of autoimmune thyroid 

diseases: translational implications. Best 

Practice and Research Clinical 

Endocrinology and Metabolism, 101661. 

7. Balmiki, N.; Bankura, B.; Guria, S.; 

Kumar, T.; Pattanayak, A., Sinha, A., et al. 

(2014). Genetic analysis of thyroid 

peroxidase (TPO) gene in patients whose 

hypothyroidism was found in adulthood in 

West Bengal, India, Endocrine Journal, 61 

(3): 289-296. 

8. Al-Deresawi, M. S.; Al-Rekaabi, A. R. and 

Ahmed, H. S. (2019). Down regulation of 

TPO gene and it's related with Iodine 

deficiency in women with hypothyroidism. 

Journal of Pharmaceutical Sciences and 

Research, 11(4): 1223-1226. 

9. Ahmed, T. I. and Irshad, S. (2022). Higher 

anti-TPO antibody titers are associated 

with greater thyroid-related 

symptomatology. European Journal of 

Molecular and Clinical Medicine, 9(1): 

663-671. 

10. Amouzegar, A.; Gharibzadeh, S.; 

Kazemian, E.; Mehran, L.; Tohidi, M. and 

Azizi, F. (2017). The prevalence, incidence 

and natural course of positive 

antithyroperoxidase antibodies in a 

population-based study: Tehran thyroid 

study. PloS one, 12(1): e0169283. 

11. American Thyroid Association, (2022). 

Thyroid Function Tests, Hypothyroidism. 

American Thyroid Association. 

12. Wilson, S. and Stem, L. (2021). 

Hypothyroidism: Diagnosis and 

Treatment, American Family Physician, 

103 10(606-613). 

13. LaFranchi, S. H. (2011). Increasing 

incidence of congenital hypothyroidism: 

some answers, more questions. The 

Journal of Clinical Endocrinology and 

Metabolism, 96(8): 2395-2397. 

14. Fawzi, S. M., Abdul-hassan, I. A., & 

Mahdi, B. M. (2018). Correlation between 

thyroid hormones and anti-TSHR Ab in 

graves' disease. Iraqi Journal of 

Biotechnology, 17(1) 

 


