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 Thyroid autoantibodies and thyroid hormones were examined in women 

with thyroiditis and polycystic ovary syndrome (PCOS). Measurement of 

anti-TPO; anti-Tgo; T3; T4 and TSH by double-sandwich Elisa technique. 

Current study showed no statistically significant difference between the 

Levels of TSH, T3, T4, concentration of Anti-Tg and Anti TPO in serum 

of Thyroid it is group and age groups (P=0.190, P=0.609, P=0.522, P=0.513 

and P=0.718 respectively), but was no significant (P=0.919) difference 

between Control and Polycystic groups. Anti Tg level was no statistically 

significant difference between Control and Thyroiditis groups (P=0.853), 

but the difference between Control and Polycystic groups was highly 

statistically significant (P=0.000). Anti TPO level was no statistically 

significant difference between Control and Thyroiditis groups (P=0.335), 

also the difference between Control and Polycystic groups was no 

statistically significant (P=0.567), whilst highest level of TSH, T3. T4 and 

Anti Tg among Thyroiditis group [(8.20±5.60), (2.81±0.62), (2.81±0.62) 

and (0.32±0.24) respectively]. While level of Anti TPO (0.58±0.34) was 

higher in Control group, The levels of T4;TSH; Anti TPO and Anti-Tg were 

highest in Hypothyroidism cases [(10.42±5.87), (10.75±3.79), (0.38±0.28) 

and (0.64±0.39) respectively]. The highest levels of T3 and T4[ (2.86±0.87) 

and (12.70±3.05)] was in Hyperthyroidism cases. The difference were no 

statistically significant of all difference (T3, T4, Anti-Tg and Anti TPO) 

between Hypothyroidism and Hyperthyroidism of Thyroiditis group 

(P=0.726, P=0.159, P=0.057 and P=0.233 respectively), except the TSH 

level difference was highly statistically significant (P=0.002). No 

statistically significant difference between the Levels of TSH, T3, T4, 

concentration of Anti-Tg and Anti TPO in serum of Thyroid it is group and 

age groups. Anti Tg level was no statistically significant difference between 

Control and Thyroiditis groups, but the difference between Control and 

Polycystic groups was highly significant. also difference between Control 

and Polycystic groups, whilst highest level of TSH, T3,T4 and Anti Tg were 

among Thyroiditis group, WhileAnti-Tg and Anti TPOwere highest in 
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Hypothyroidism. highest levels of T3 and T4 were in Hyperthyroidism 

cases, and no significant of all difference(T3, T4, Anti-Tg and Anti TPO) 

between Hypothyroidism and Hyperthyroidism of Thyroiditis group, 

except  TSH. 

   

 

This work is licensed under a Creative Commons Attribution Non-Commercial 4.0 

International License. 

 

 

1. INTRODUCTION 

Thyroid autoimmunity is defined as the presence of autoantibodies in the serum that are directed against the 

thyroid autoantigens thyroglobulin (Tg) and thyroid peroxidase (TPO)., is found in 10% of people over the 

age of 12 [12], and is the most common cause of endocrine dysfunction in iodine-deficient populations [8]. 

[6], explaine thyroid autoantibodies(anti-TPO) and (TG-Ab) may have a role in the development of PCOS, 

as well as [14], showed infertile PCOS women with high anti-TPO levels had a poor treatment response. 

 

The thyroid gland is an endocrine gland that secretes two major hormones, triiodothyronine (T3) and tetra-

iodothyronine (T4), via the hypothalamus–pituitary–thyroid axis. The hypothalamus also produces 

thyrotropin releasing hormone (TRH). TRH reaches the pituitary gland and attaches to the TRH receptor, 

promoting the production and secretion of thyroidstimulating hormone (TSH), also known as thyrotropin. 

TSH binds to the TSH receptor (TSHR) in the thyroid, inducing thyroid hormone production. By activating 

the oxidative process, T3 and T4 play an important role in increasing metabolic rate in most cells. Thyroid 

hormones are required for appropriate physical growth, sexual maturity, and mental development. Thyroid 

hormones, as well as secreted proteins such as cytokines, may play a role in AITD development and 

immunological responses, including antibody-dependent cell-mediated cytotoxicity (ADCC) pathways [13]. 

 

2. Patients and methods 

Measurement of anti-TPO; anti-Tgo; T3; T4 and TSH by double-sandwich Elisa technique. 

 

3. Results 

Table (1) exhibited the higher (Mean ±Std.) of TSH(9.07±5.77) among age group(40- ≥50) and also (Mean 

±Std.) of T3(2.85±0.44).While the highest (Mean ±Std.) of T4,, Anti Tg and Anti TPO[ (12.12±2.30), 

(0.36±0.31)and (0.66±0.34) respectively] among age group(≤30 -39) in Thyroid group. 

 

And show no statistically significant difference between the Levels of TSH, T3, T4, concentration of Anti-

Tg and Anti TPO in serum of Thyroid it is group and age groups (P=0.190, P=0.609, P=0.522, P=0.513 and 

P=0.718 respectively). So on Polycystic group (P=0.682, P=0.789, P=0173, P=0.283 and P=0.228 

respectively) and Control group (P=0.978, P=0.510, P=0.598, P=0 .105 and P=0. 354 respectively). 

 

Table (1): Comparison between Levels of T3,T4,TSH, Anti-Tg and Anti TPO in Serum  of Study groups 

according to age 

Study 

Groups 

Age 

 Groups 

(years)  

Mean ±Std. 

TSH 

(mIU/L) 

T3      
(nmol/L) 

T4 

(ug/dl) 

Anti Tg 

(mu/L) 

Anti TPO     

(ng/ml) 

Thyroiditis (≤30 -39) 6.17±4.44 2.72±0.94 12.12±2.30 0.36±0.31 0.66±0.34 

(40- ≥50) 9.07±5.77 2.85±0.44 11.18 ±4.07 0.30±0.20 0.55±0.34 
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P-Value .190 (NS) .609 (NS) .522 (NS) .513 (NS) .409 (NS) 

Polycystic (≤30 -39) 5.38±1.67 2.14±0.75 10.40±2.84 0.23±0.04 0.45±0.09 

(40- ≥50) 5.16±0.86 2.08±0.25 9.26±0.64 0.25±0.03 0.62±0.39 

P-Value .682 (NS) .789 (NS) .173 (NS) .283 (NS) .228 (NS) 

Control (≤30 -39) 1.97±0.79 1.71±0.63 9.77±0.90 0.29±0.06 0.53±0.08 

(40- ≥50) 1.96±0.77 1.87±0.62 9.99±1.17 0.32±0.06 0.51±0.05 

P-Value .978 (NS) .510 (NS) .598 (NS) .105 (NS) .354 (NS) 

 

Table (2) exhibited the higher (Mean ±Std.) of TSH[(7.51±5.93) and(9.10±4.96 )] among marital status 

(single  and married ) in Thyroiditis group and also (Mean ±Std.) of T3[(2.69±0.56 )and (2.95±0.68)] among 

marital status (single and married) and  the highest (Mean ±Std.) of T4, [(12.23±3.94) and(10.47±2.99)] 

among marital status (single  and married). While the highest of Anti Tg (Mean ±Std.) was (0.41±0.32) among 

marital status married was among Thyroiditis group, but the highest of Anti Tg (Mean ±Std.) was (0.29±0.06) 

among marital status single was in Control group. The higher (Mean ±Std.) of Anti TPO[(0.57±0.35) 

(0.60±0.34)] among marital status (single and married) in Thyroid group. No statistically significant 

difference between the Levels of TSH, T3, T4, concentration of Anti-Tg and Anti TPO in serum of Thyroiditis 

group and Marital Status (P=0.446, P=0.262, P=0.192, P=0 .078 and P=0.835 respectively). So on in 

Polycystic group (P=0.698, P=0.110, P=0.329, P=0 .494 and P=0.948 respectively) and Control group 

(P=0.470, P=0.902, P=0.309, P=0 .102 and P=0.094 respectively). 

 

Table (2): Comparison between Levels of T3,T4,TSH, Anti-Tg and Anti TPO in Serum of  Thyroiditis  and 

PCOS according Marital Status 

Study 

Groups 

Marital 

Status 
Mean ±Std. 

TSH 

(mIU/L) 

T3 

(nmol/L) 

T4 

(ug/dl) 

Anti Tg(mu/L) Anti TPO 

(ng/ml) 

Thyroiditis Single 7.51±5.93 2.69±0.56 12.23±3.94 0.25±0.12 0.57±0.35 

Married 9.10±4.96 2.95±0.68 10.47±2.99 0.41±0.32 0.60±0.34 

P-Value .446    (NS) .262    (NS) .192    (NS) .078 (NS) .835 (NS) 

Polycystic Single 5.12±1.69 1.83± 0.57 9.27±0.58 0.23±0.03 0.54±0.22 

Married 5.35±1.30 2.22± 0.59 10.21±2.62 0.24±0.04 0.55±0.27 

P-Value .698   (NS) .110  (NS) .329   (NS) .494  (NS) .948 (NS) 

Control Single 2.08±0.89 1.83±0.60 9.70±0.86 0.29±0.06 0.50±0.05 

Married 1.87±0.65 1.80±0.65 10.10±1.22 0.33±0.05 0.54±0.07 

P-Value .470   (NS) .902   (NS) .309   (NS) .102   (NS) .094   (NS) 

 

Table (3) exhibited The Comparison between the Levels of TSH, T3 and T4 and concentration of Anti- Tg 

and Anti TPO in Serum of Control group with Thyroiditis and Polycystic groups. 

 

Highest level (Mean ±Std.) of TSH, T3. T4 and Anti Tg were among Thyroiditis group[(8.20±5.60), 

(2.81±0.62),(2.81±0.62)and(0.32±0.24)respectively]. While level of Anti TPO (0.58±0.34) was higher in 

Control group. The level of TSH was highly statistically significant(P=0.000 ) difference between Control 

and Thyroiditis groups, also the different  was highly statistically (P=0.000 ) between Control and Polycystic 

groups. The level of T3 was highly statistically significant(P=0.000) difference between Thyroiditis and 

healthy control, but was no significant(P=0.062) between PCOS and Control. T4 level was 



K. A. Saad, N. K. Tektook and M. F. Threaf, 2022                                                      Teikyo Medical Journal 

 

6318 
 

significant(P=0.032) between Thyroiditis and Control, but was no significant(P=0.919 ) between Control and 

Polycystic groups. Anti Tg level was no significant between Thyroiditis and Control(P=0.853), but highly 

significant(P=0.000) between PCOS and Control, whilst Anti TPO level was no significant between 

Thyroiditis and Control (P=0.335), also difference between PCOS and Control (P=0.567). 

 

Table (3): Comparison between between the Levels of TSH, T3 and T4 and concentration of Anti-  Tg and 

Anti TPO in Serum of Control group with Thyroiditis and Polycystic groups 

 

The Comparison between the Levels of TSH, T3, T4, Anti-Tg and Anti TPO between Thyroiditis group 

according to Hypothyroidism and Hyperthyroidism that show in table (4). The levels of TSH, T4, Anti-Tg 

and Anti TPO were highest in Hypothyroidism cases [(10.42±5.87), (10.75±3.79), (0.38±0.28) and 

(0.64±0.39) respectively]. The highest levels of T3 and T4[ (2.86±0.87) and (12.70±3.05)] was in 

Hyperthyroidism cases,. The difference were no statistically significant of all difference (T3, T4, Anti-Tg and 

Anti TPO) between Hypothyroidism and Hyperthyroidism of Thyroiditis group (P=0.726, P=0.159, P=0.057 

and P=0.233 respectively), except the TSH level difference was highly statistically significant(P=0.002). 

 

Table (4): Comparison between Levels of T3;T4;TSH; Anti TPOand Anti-Tg in Thyroiditis patients 

according to Hypothyroidism and Hyperthyroidism 

 Mean± Std. P-Value 

Hypothyroidism Hyperthyroidism 

TSH(mIU/L) 10.42±5.87 17±0.25 .002  (HS) 

T3(nmol/L) 2.78±0.44 2.86±0.87 .726  (NS) 

 

T4(ug/dl) 

10.75±3.79 12.70±3.05 .159  (NS) 

Anti Tg(mu/L)  0.38±0.28 0.21±0.03 .057  (NS) 

Anti TPO(ng/ml) 0.64±0.39 0.49±0.12 .233  (NS) 

 

In table (5) and Fig. (1): The receiver operating characteristic (ROC) curve of thyroid functions tests among 

Thyroiditis group with Control group to diagnosis Thyroiditis disorder show that the cutoff value of TSH  

was >4.891with 58.0%%sensitivity, 56.0%specificity. Also TSH had highly significant (P=0.004) and area 

under the curve (AUC) =0.003. T3 with cutoff value>2.784and 30.3%sensitivity, 50.0%specificity, had 

highly significant (P=0.000). Anti Tg. had highly significant (P=0.001) with>0.235cutoff value and 

 Mean ±Std. 

 Thyroiditis  Control Polycystic 

 TSH(mIU/L) 8.20±5.60 1.97±0.76 5.29±1.388 

P=.000    (HS) P=.000    (HS) 

T3(nmol/L) 2.81±0.62 1.81±0.62 2.12±0.60 

P=.000    (HS) P=.062   (NS) 

T4(ug/dl) 11.46±3.61 9.91±1.07 9.96±2.29 

P=.032 (S) P=.919   (NS) 

Anti Tg(mu/L) 0.32±0.24 0.31±0.06 0.24±0.04 

P=.853    (NS) P=.000    (HS) 

Anti TPO(ng/ml) 0.52±0.06 0.58±0.34 0.55±0.25 

P=.335     (NS) P=.567     (NS) 
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90.0%sensitivity, 66.7%specificity and area under the curve (AUC) =0.744 

 

Table (5): Receiver Operating Characteristic Curve analysis (ROC) of Thyroiditis group according to TSH 

T3,T4, Anti Tg. and Anti Tpo. 

 

 
Figure (1): Receiver Operating Characteristic Curve analysis (ROC) of Thyroiditis group according to TSH 

T3,T4, Anti Tg. and Anti Tpo. 

 

4. Discussion 

TPOAbs, on the other hand, were found in 27 percent of PCOS women in a study identical to ours [15]. As a 

result, [5] discovered that HT was present in 27 percent of women with PCOS compared to 8% of controls. 

Other data [18] suggest a relationship between PCOS and autoimmune. TSH, anti-TPO, and anti-Tg levels 

were considerably higher in PCOS patients than in controls, according to [9]. Anti-thyroid peroxidase (anti-

TPO) and anti-thyroglobulin (anti-TG) antibody concentrations in the blood are also linked to the onset and 

diagnosis of autoimmune thyroid diseases (AITDs). Thyroid function test parameters such as triiodothyronine 

(T3); thyroxine(T4);thyroid-stimulating hormone (TSH)were evaluated in connection to blood anti-TPO and 

anti-TG antibodies, This test could aid in the early detection of aberrant thyroid function and related 

autoimmune thyroid disorders [1]. 

 

TSH (9.075.77) and T3 (2.850.44) levels were found to be higher (MeanStd.) in the 40-50 age group in the 

study. While the highest (MeanStd.) of T4, Anti Tg, and Anti TPO [(12.122.30), (0.360.31), and (0.660.34) 

Variable(s) Area Sig.(P-

Value) 

Cut off  Sensitivity  Specificity  

TSH(mIU/L) 0.003 .000 >4.891 58.0% 56.7% 

T3(nmol/L) 0.124 .000 >2.784 30.3% 50.0% 

T4(ug/dl) 0.377 .101 >11.394 16.7% 50.0% 

Anti Tg.(mu/L) 0.744 .001 >0.235 90.0% 66.7% 

Anti Tpo.(ng/ml) 0.633 .077 >0.410 10.0% 50.0% 



K. A. Saad, N. K. Tektook and M. F. Threaf, 2022                                                      Teikyo Medical Journal 

 

6320 
 

correspondingly] were found in the Thyroid group among those aged 30 to 39. The findings of our study are 

likewise comparable to those of [3], who found that mean TSH levels were higher in women over 35 years 

old TPO antibody titers were also found in 16.9% of females and 6.6 percent of males in another Danish 

study, which included 2656 subjects ranging in age from 41 to 71 years (12-42 years older on average than 

our control). When the prevalence of positive antibodies was adjusted for age in a follow-up study, The results 

were very similar to the ones from our control sample. Thyroid antibodies were found in 27 to 31 percent of 

healthy middle-aged women aged 42-50 years who lived in an area with high iodine uptake, according to the 

North American TSH-W research (thyroid study in healthy women). This is in line with the fact that iodine-

rich areas have a higher incidence of AIT [14]. In the Control group, marital status (single and married) had 

the greatest (MeanStd.) of E2[(180.3825.41) and (178.7026.47)]. 

 

TSH levels in the PCOS group were lower than in the control group (0.143 0.026 vs 1.933 0.191), possibly 

due to increased LH. In PCOS individuals, increasing LH levels may have a growing effect on the thyroid 

gland [4], [17]. [16], discovered a high frequency of autoimmune thyroiditis and goiter among PCOS patients. 

Interestingly, [16] found that PCOS patients had higher levels of T3 anti-TPO antibody, which was similar to 

our findings. 

 

Except for the TSH level difference, which was highly statistically significant (P=0.002), none of the 

differences (T3, T4, Anti-Tg, and Anti-TPO) between Hypothyroidism and Hyperthyroidism of Thyroiditis 

group were statistically significant (P=0.726, P=0.159, P=0.057, and P=0.233, respectively). Anti-thyroid 

peroxidase, combined with TSH and FT4, can be used to diagnose euthyroid people who are at risk for thyroid 

problems [11]. 

 

According to the findings of the Al-Rabia study, The outcomes were quite similar to those of control group. 

According to the North American TSH-W study, thyroid antibodies were identified in (27- 31)% of healthy 

middle-aged women aged 42-50 who lived in an area with high iodine uptake (thyroid study in healthy 

women). 

 

According to [2], women with PCOS exhibited higher anti-TPO serum levels than controls (39.9 59.5 and 

18.9 11.2 IU/mL, respectively; P 0.05), There were no significant variations in anti-TG, TSH, or FT4 serum 

levels between the two groups, however. Patients with PCOS had a greater prevalence of positive anti-TG 

and/or anti-TPO results (28.6% and 3.3 percent, respectively; P0.05), anti-TPO alone (19.6% and 3.3 percent, 

respectively; P 0.05), and anti-TG alone (21.4 and 3.3%, respectively; P 0.05) when compared to controls. 

There was no evidence of a link between antibodies and the hormones studied. 

 

[10] from Iran found that individuals with PCOS have significantly higher serum anti-TPO levels than 

controls (216 428 vs. 131 364 IU/mL; P = 0.04); however, serum anti-TG levels did not differ between groups. 

 

5. Conclusion 

No statistically significant difference between the Levels of TSH; T3; T4; concentration of Anti-Tg and Anti 

TPO in serum of Thyroid group and age groups. Anti Tg level was no significant difference between 

Thyroiditis and control, but highly significant between PCOS and Control whilst, highest level of TSH, T3,T4 

and Anti Tg were among Thyroiditis group so, highest levels of Anti-Tg and Anti TPO in Hypothyroidism 

cases. The highest levels of T3 and T4 were in Hyperthyroidism cases, no significant of (T3, T4, Anti-Tg and 

Anti TPO) between Hypothyroidism and Hyperthyroidism in thyroiditis, except the TSH level was highly 

significant. 
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