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ABSTRACT 

A thyroid hormone biosynthesis disorder within the thyroid gland may lead to hyper or hypothyroidism. This study aimed to estimate 
the prevalence of thyroid problems in Kirkuk city and to find the correlation between anti-thyroglobulin (Anti-Tg) antibody and thyroid 
hormone levels. In this study, 88 patients with the age range of 20-50 years (20 males (44.75±14.51 years) and 68 females 
(39.91±13.66 years))  participated in the study. All biochemical analyses were measured according to immunofluorescent and ELISA 
assays. There was a significant decrease (P< 0.05) in T3 concentration in male patients as compared to females. In addition, there was a 
non-significant decrease (P <0.05) in TSH and T4 concentrations in male patients as compared to females. Hyperthyroidism was higher 
among the age group of (40-49 years), while hypothyroidism was higher among the age group of (30-39 years). At the same time, there 
was a non-significant decrease (P< 0.05) in the concentration of Ab in male patients as compared to female patients. Significant 
differences were observed between hyper and hypothyroid patients in the anti-thyroglobulin antibody distributed according to TSH 
levels. The elevation of the anti-Tg among patients with high T4 was higher (23.07%) than that of normal cases and those with low T4 
levels. No significant differences (p< 0.293) were observed among patients with elevated anti-Tg and high T3 levels. It was concluded 

that there is a clear correlation between the anti-thyroglobulin level and the level of thyroid hormones. 
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Introduction   

The thyroid gland is a large organ specialized in endocrine 

functions in the human body [1-3]. Two hormones, thyroxin 

(T4) and triiodothyronine (T3) are produced by this organ [2, 

4, 5]. Thyroid disorder has many phases, ranging from early to 

advanced forms. According to the function parameters, patients 

with thyroid disorders are categorized as follows: 

"hypothyroidism", which refers to patients with low T4 levels, 

and "hyperthyroidism", which refers to patients with elevated 

T4 or T3 and decreased TSH [6, 7]. 

Hypothyroidism is considered one of the most common 

disorders in endocrine office practice [8]. It means a decrease in 

thyroid hormone [9, 10]. Hypothyroidism is a frequent disease, 

affecting women more than men [11]. The symptoms of 

hypothyroidism are fatigue, muscle swelling or cramps, loss of 

equilibrium, weight gain, loss of hair, cold intolerance, 
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constipation, depression infrequent or thick menstruation, 

infertility, and bradycardia [12].  

An over-concentration of thyroid hormones in tissues through 

their increased synthesis and over-release or an exogenous or 

endogenous extrathyroidal source is called hyperthyroidism 

[13]. Symptoms of hyperthyroidism are varying according to the 

illness duration, patient’s age, and the magnitude of the excess 

hormones [14]. In the last decades, important diagnostic 

parameters such as anti-thyroid antibodies were introduced to 

evaluate the autoimmunity of thyroid dysfunction basis. Recent 

and past investigations have oriented to use anti-TG and anti-

TPO to assess thyroid profile of suspected patients and manage 

treatment regiments [15, 16]. 

This study aimed to estimate and evaluate some parameters that 

affect the thyroid in Kirkuk city and to find the correlation 

between hyper and hypothyroidism with the serum anti-

thyroglobulin. 

Materials and Methods 

This study was carried out at the clinical laboratory of Kirkuk 

General Hospital. Serum samples were collected from 88 

patients (20 males and 68 females) during the period from 

January 2019 to June 2019. Their age ranged between 20-50 

years old (20 males (44.75±14.51 years) and 68 females 

(39.91±13.66 years)).  

The serum levels of T3, T4, and TSH were assessed using the 

immune-fluorometric technique (Vidas, Biomerieux co. 

France). Different levels of thyroid-stimulating hormone (TSH) 

levels indicated the following conditions: Euthyroidism: 0.25-5 

µIU/ml; Hyperthyroidism: <0.15 µIU/ml; and 

Hypothyroidism: >7 µIU/ml. Triiodothyronine (T3) and 

thyroxine (T4) were determined according to normal ranges of 

(0.92-2.33 nmol/L) and (60-120 nmol/L), respectively.  

The level of anti-thyroglobulin was measured using the enzyme-

linked immunosorbent assay (ELISA) technique. The established 

reference range of the anti-thyroglobulin test kit is as follows: 

normal <20, elevated ≥20. Statistical data analysis was 

performed using the Chi-square test to confirm the significance 

level. 

Results and Discussion 

The diverse levels of TSH, T3, and T4 among the suspected 

patients in the present study revealed a significant decrease (P< 

0.05) in T3 concentration in male patients as compared with 

female patients. Also, there was a non-significant decrease 

(P<0.05) in TSH and T4 concentrations in male patients as 

compared to female patients. At the same time, there was a 

non-significant decrease (P<0.05) in the concentration of 

antibodies in male patients as compared to female patients 

(Tables 1 and 2). Elevated levels of anti-TG were observed 

among women, which were not significantly different from 

those of men (P-value = 0.107). This revealed a relationship 

between thyroid function test and thyroid antibody level [17]. 

  

Table 1. The levels of TSH, T3, and T4 in sera of patients and 

concentration of anti-Tg distributed according to gender. 

Parameters 
Mean±SD P-value 

Male (N=20) Female (N=68) NS 

Con. of Ab 22.39±62.96 31.62±72.28 NS 

Age 44.75±14.51 39.91±13.66 NS 

TSH (µIU/L) 4.18±13.22 9.37±17.08 NS 

T3 (nmol/ml) 9.60±26.60 3.87±7.14 P <0.05 (S) 

T4 (nmol/ml) 105.17±55.32 105.89±63.55 NS 

 P-value = (p ˂0.05), Con. of Ab.: concentration of antibody, T3= 

Triiodothyroxine, T4= Thyroxine, TSH= Thyroid-stimulating hormone. 

Table 2. The levels of TSH, T3, and T4 and concentration of 

Anti-Tg Ab in sera of patients. 

Parameters N Range Minimum Maximum Mean 
Std. 

Deviation 

Con. of Ab 88 271.775 0.225 272.000 29.53036 70.035784 

Age 88 55 18 73 41.01 13.925 

TSH(µIU/L) 88 59.95 0.05 60.00 8.1965 16.36236 

T3(nmol/ml) 88 120.620 0.380 121.000 5.17551 14.131724 

T4(nmol/ml) 88 315.61 4.39 320.00 105.7289 61.47845 

P-value = (p˂0.05), Con. of Ab.: concentration of antibody, 

T3=Triiodothyroxine, T4=Thyroxine, TSH=Thyroid stimulating hormone. 

Table 3 shows that hyperthyroid and hypothyroid patients 

accounted for about 23.8% and 22.7% of the total patients, 

respectively. Thyroid diseases were higher among females than 

in males. During the Second World War in Denmark, the mean 

incidence of hyperthyroidism was 25.8% [18], while in Iraq the 

incidence was 14% [16]. This finding agrees with studies done 

by Shakir et al. [19]. Hyperthyroidism is considered to be a 

common disorder [20]; a report by Tunbridge et al. [21] done 

30 years ago showed a prevalence of around 2.7% in females 

(10-fold less in males) for the general population in the United 

Kingdom. 

Table 3. Distribution of thyroid disorders according to 

gender 

Groups 

Thyroid disorders 

total P-value Euthyroid 

(%) 

Hyperthyroid 

(%) 

Hypothyroid 

(%) 

Male 15 4 1 20  

P<0.05 Female 32 17 19 68 

Total 47(53.4) 21(23.8) 20 (22.7) 88 

As shown in Table 4, hyperthyroidism was higher among the 

age group of (40-49 years), while hypothyroidism was more 

prevalent among the age group of (30-39 years). The TSH 

percentage increases progressively with age in both genders as 

established by Vadiveloo et al. [22]. The present result agrees 

with a study done by Kalk who clarified that there is a high 

incidence years among females ranging from 1:5 to 1:10 [23]. 
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Table 4. Distribution of thyroid disorders according to 

age groups 

Ages 

(year) 
N 

No. Hyper. 

(%) 

No. Hypo. 

(%) 

No. Eu. 

(%) 

20-29 22 5 (22.7) 4 (18.1) 13 (59.09) 

30-39 25 5 (20) 8 (32) 12 (48) 

40-49 17 6 (35.2) 4 (23.5) 7 (41.1) 

50-59 13 3 (23) 2 (15.3) 8 (61.5) 

60< 11 2 (18.1) 2 (18.1) 7 (63.6) 

Total (%) 88 (100) 21(23.8) 20 (22.7) 47 (53.4) 

 

Significant differences of 13 patients were observed when the 

anti-thyroglobulin distributed according to TSH levels in both 

hyper and hypothyroid patients (Table 5). In a study, there 

were no significant differences observed when the level of anti-

thyroid peroxidase measured according to the level of TSH 

[19]. In a study done by Ali et al. [24] there was a significant and 

moderately linear relationship between anti-Tg and TSH levels. 

Anti-Tg antibodies showed a great correlation with TSH at 

>60%. They suggested that there is a correlation between 

elevated levels of TSH with thyroid hormones among patients, 

in general, as well as autoimmune thyroid dysfunctions. 

Table 5. Distribution of elevated anti-thyroglobulin (Ab) 

according to TSH levels. 

TSH 
No. of patients with 

Elevated Ab 

No. of 

patients 
% 

P-value vs. 

Euthyroid 

Euthyroid 2 47 4.25 
 

Hyperthyroid 5 21 23.8 0.021 

Hypothyroid 6 20 30 0.036 

Total 13 88 
  

 

Table 6 shows that the elevation of the anti-Tg among patients 

with high T4 was higher (23.07%) than normal and low T4 

level patients. Analysis of the anti-Tg with T4 manifested a low 

regression correlation (R=0.5823) [24]. 

Table 6. Distribution of elevated anti-thyroglobulin Ab 

according to T4 levels. 

T4 
No. of patients 

with Elevated Ab 

No. of 

patients 
% 

P-value vs. 

Normal 

Normal 6 48 12.5 
 

Low 1 14 7.14 0.03 

High 6 26 23.07 1 

Total 13 88 
  

 

As shown in Table 7, no significant differences (p<0.293) 

were observed among patients with elevated anti-Tg and high 

T3 levels. Comparative grouping of T3 with anti-Tg revealed 

lower levels of regression correlation (R=0.2516) [24]. 

Table 7. Distribution of elevated anti-thyroglobulin (Ab) 

according to T3 levels. 

T3 
No. of patients with Elevated 

Ab 

No. of 

patients 
% 

P-value vs. 

Normal 

Normal 7 47 14.9 
 

Low 0 8 0 0.014 

High 6 33 18.18 0.293 

Total 13 88 
  

Conclusion 

In conclusion, there is a clear correlation between thyroid 

hormone levels and anti-thyroglobulin levels. This elaborates on 

the importance of thyroid antibodies as an indicator in clinical 

examination and follow-up of patients with autoimmune 

thyroid disorders. 

Acknowledgments: We would like to thank all our colleagues from 

all over Iraq for their outstanding role in collecting data for this study 

during this difficult time. 

Conflict of interest: None 

Financial support: None 

Ethics statement: None 

References 

1. Navaratnarajah A, Sambasivan K, Cook TH, Pusey C, 

Roufosse C, Willicombe M. Predicting long-term renal 

and patient survival by clinicopathological features in 

elderly patients undergoing a renal biopsy in a UK cohort. 

Clin Kidney J. 2019;12(4):512-20. 
2. Kinoshita-Ise M, Martinez-Cabriales SA, Alhusayen R. 

Chronological association between alopecia areata and 

autoimmune thyroid diseases: a systematic review and 

meta-analysis. J Dermatol. 2019;46(8):702-9. 

3. Al-Maathidy A, Alzyoud JAM, Al-Dalaen S, Al-Qtaitat A. 

Histological alterations in the Thyroid Follicular cells 

induced by lead acetate toxicity in adult male albino rats. 

Int J Pharm Phytopharmacol Res. 2019;9(5):19-26. 

4. Ghamri KA, Ghamri RA. Evaluation of Thyroid 

Dysfunction and Thyroid Antibodies Among Subjects with 

Gestational and Pre-Gestational Diabetes at King Abdulaziz 

University Hospital, Jeddah: A Retrospective Analysis 

(2014-2018). Int J Pharm Res Allied Sci. 2020;9(1):168-

75. 

5. Chandra A. The dilemma of subclinical hypothyroidism in 

chronic kidney disease. J Assoc Physicians India. 

2018;66(7):76-9. 

6. Ruggeri RM, Trimarchi F, Giuffrida G, Certo R, Cama E, 

Campennì A, et al. Autoimmune comorbidities in 

Hashimoto's thyroiditis: different patterns of association in 

adulthood and childhood/adolescence. Eur J Endocrinol. 

2017;176(2):133-41. 

7. Ranjbar R, Aghamohammadzadeh N, Houshyar J, 

Aliasgarzadeh A, Sadra V, Najafipour M, et al. The 



Salih et al.: Prevalence of hyperthyroidism and hypothyroidism and its correlation with serum antithyroglobulin among patients in Kirkuk-
Iraq 

60                                                                       Journal of Advanced Pharmacy Education & Research  | Apr-Jun 2021 | Vol 11 | Issue 2               

comparison of GDM therapeutic methods between 

positive and negative anti TPO patients. Arch Pharm 

Pract. 2020;11(2):60-4. 

8. Fallahi P, Ferrari SM, Ruffilli I, Elia G, Miccoli M, Delle 

Sedie A, et al. Increased incidence of autoimmune thyroid 

disorders in patients with psoriatic arthritis: a longitudinal 

follow-up study. Immunol Res. 2017;65(3):681-6. 
9. Iglesias P, Bajo MA, Selgas R, Diez JJ. Thyroid dysfunction 

and kidney disease: an update. Rev Endocr Metab Disord. 

2017;18(1):131-44. 

10. Mehdizadeh A, Valizadeh N, Azar MA. Comparing the 

Serum Level of Vitamin D in Patients with Autoimmune 

Hypothyroidism and Control Group Subjects. J Biochem 

Technol. 2019;(2):70-4. 

11. Khan SR, Bano A, Wakkee M, Korevaar TI, Franco OH, 

Nijsten TE, et al. The association of autoimmune thyroid 

disease (AITD) with psoriatic disease: a prospective cohort 

study, systematic review and meta-analysis. Eur J 

Endocrinol. 2017;177(4):347-59. 

12. Li YZ, Teng D, Ba J, Chen B, Du J, He L, et al. Efficacy 

and Safety of Long-Term Universal Salt Iodization on 

Thyroid Disorders: Epidemiological Evidence From 31 

Provinces of Mainland China. Thyroid. 2020;30(4):568-

79. 

13. Teng D, Yang W, Shi X, Li Y, Ba J, Chen B. An Inverse 

Relationship Between Iodine Intake and Thyroid 

Antibodies: A National Cross-Sectional Survey in Mainland 

China. Thyroid. 2020;30(11):1656-65. 

14. Verma V, Kumar Y, Kotwal N, Upretiet V, Hari Kumar 

KVS, Singh Y, et al. Thyrotoxic Periodic Paralysis: A 

Retrospective, Observational Study From India. Indian J 

Med Res. 2020;151(1):42-6. 

15. Rayman MP. Multiple Nutritional Factors and Thyroid 

Disease, With Particular Reference to Autoimmune 

Thyroid Disease. Proc Nutr Soc. 2019;78(1):34-44. 

16. Kwon H, Jung JH, Han KD, Park YG, Cho JH, Lee DY, et 

al. Prevalence and Annual Incidence of Thyroid Disease in 

Korea From 2006 to 2015: A Nationwide Population-

Based Cohort Study. Endocrinol Metab (Seoul). 

2018;33(2):260-7. 

17. Taylor PN, Albrecht D, Scholz A, Gutierrez-Buey G, 

Lazarus JH, Dayan CM. Global Epidemiology of 

Hyperthyroidism and Hypothyroidism. Nat Rev 

Endocrinol. 2018;14(5):301-16. 

18. Wémeau JL, Klein M, Sadoul JL, Briet C, Vélayoudom-

Céphise FL. Graves' Disease: Introduction, Epidemiology, 

Endogenous and Environmental Pathogenic Factors. Ann 

Endocrinol (Paris). 2018;79(6):599-607. 

19. Shakir MA, Abdil Majeed SM, Al-Ani WAT. Distribution 

of Antithyroid Peroxidase Antibody in Patients with 

Clinically Suspected Thyroid Dysfunction. Diyala J Med. 

2016;11(2):17-24. 

20. Franklyn JA, Boelaert K. Thyrotoxicosis. Lancet. 

2012;379(9821):1155-66. 

21. Tunbridge WM, Evered DC, Hall R, Appleton D, Brewis 

M, Clark F, et al. The spectrum of thyroid disease in a 

community: the Whickham survey. Clin Endocrinol 

(Oxf). 1977;7(6):481-93. 

22. Vadiveloo T, Donnan PT, Murphy MJ, Leese GP. Age- 

and Gender-Specific TSH Reference Intervals in People 

With No Obvious Thyroid Disease in Tayside, Scotland: 

The Thyroid Epidemiology, Audit, and Research Study 

(TEARS). J Clin Endocrinol Metab. 2013;98(3):1147-53. 

23. Kalk WJ. Incidence and causes of hyperthyroidism. S Afr 

Med J. 1989;75(3):114-7. 

24. Ali HH, Alam JM, Hussain A, Naureen S. Correlation of 

Thyroid Antibodies (Anti-Thyroid Peroxidase and Anti-

Thyroglobulin) with Pituitary and Thyroid Hormones in 

Selected Population Diagnosed with Various Thyroid 

Diseases. Middle East J Sci Res. 2015;23(9):2069-73. 

 


