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Abstract: Current study we aimed to study the correlation of anti TSH receptor autoantibody with the 

thyroid hormones in the Graves ' disease patients . This cross –sectional study includes 60 appearantly 

healthy control and 60 patients who were early diagnosed with thyrotoxicosis diagnosed as Graves ' 

disease by the physicians. Those patients were attended Hormonal Unite at Specialized Center for 

Endocrinology and Diabetes in Baghdad / Rusafa – Iraq for the period between May- 2016 to January - 

2017. Hormonal estimation including T3, T4 and TSH and immunological study  including anti-

TSHR antibody. According to the results, parameters (T4, TSH, anti TSHR) showed no significant 

difference between male and female (P value were 42.8, 0.26 and 4.17 respectively), thus , sex  had no 

effect on development of disease, no significant differences between (T3 ,T4,TSH) regarding to smoking 

(p value = 2.066 ,45.78, 0.235 respectively) , but there is significant difference in Anti TSHR between 

smokers and non-smokers. there is   differences between levels of (T3,T4,TSH and Anti TSHR Ab ) 

regarding to age groups , in patients age  less than 40 years , there is a highly significant  difference with 

T3 ,T4 and Anti TSHR Ab. There is correlation between Anti-TSHR with T3 and T4 showed highly 

Significant positive (r= +0.96, +0.75 respectively) , in contrast there is a highly significant negative 

between Anti-TSHR Ab and TSH (r= -0.66)  . Measurement of Anti TSHR Ab in patients with 

thyrotoxicosis in a blood can help to establish the diagnosis and sometimes to predict the clinical course 

and response to treatment. 
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Introduction: 
 

Toxic diffuse goiter affects the 
thyroid gland leading to 
hyperthyroidism and enlarged thyroid. 
Patients usually complain from 
irritability, muscle weakness and 
tachycardia. Many studies revealed that 
thyroid disorders could be due to 
variable genetic and hormonal factors 
(1,2,3,4,5,6).  It is an autoimmune 
thyroid diseases (AITD) result from a 
dysregulation of the immune system 
that attack thyroid gland. It is a T cell-
mediated organ-specific autoimmune 
disorder (7). The AITD comprise two 
main clinical presentations: Graves' 
disease (GD) and Hashimoto's 
thyroiditis (HT), both characterized     

by lymphocytic infiltration of the 
thyroid parenchyma (8). The clinical 
hallmarks of GD and HT are 
thyrotoxicosis and hyperthyroidism. 
Graves' disease characterized by 
infiltration of the thyroid by T and B 
cells directed against thyroid antigens, 
leading to production of thyroid 
stimulating hormone receptor 
stimulating antibodies (TSHR - SAbs), 
which induce biochemical and clinical 
hyperthyroidism (9). Autoantibodies 
activate the thyrotropin stimulating 
hormone receptor (TSHR) and increase 
target organ activity, leading to thyroid 
hyperplasia, increased thyroid hormone 
secretion, and clinical thyrotoxicosis 
(10). Graves’ hyperthyroidism results 
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from the production of unique IgG 
antibodies that bind to and activate the 
thyroid-stimulating hormone (TSH) 
receptor on the surface of thyroid 
follicular cells(11). This activation 
stimulates follicular cell growth, 
causing diffuse thyroid enlargement and 
increased production of thyroid 
hormones with an increase in the 
fraction of triiodothyronine (T3) relative 
to thyroxine (T4) (12). Like other 
autoimmune diseases, Graves’ disease 
is most likely caused by a combination 
of genetic and environmental factors 
that may also determine the long-term 
prognosis of the disease.(13). The Aim 
is to study the effect of anti TSH 
receptor autoantibody in the 
development of Graves ' disease. 
 

Materials and methods: 
 

This cross –sectional study includes 
60 apparently healthy control and 60 
patients who were early diagnosed with 
thyrotoxicosis; increased in T3 and/or 
T4 and decrease in TSH level and 
diagnosed as Graves ' disease by the 
physicians. Those patients were 
attended Hormonal Unite at Specialized 
Center for Endocrinology and Diabetes 
in Baghdad / Rusafa – Iraq for the 
period between May- 2016 to January - 
2017.  Sixty patients were GD, 48 of 
them were females and 12 were males, 
their aged were range from 25 
to55 years. The other group was sixty 
healthy control groups who had no 
history or clinical evidence of 
hyperthyroidism.  Whole blood was 

aspirated from GD patients and control 
group and the following tests were 
done; hormonal estimation including: 
 T3, T4 and TSH, immunological study 
including anti-TSHR antibody. Total 
Triiodothyronine (tT3), total Thyroxine 
(tT4) and Thyrotropin (TSH) were done 
by Enzyme Linked Immune Sorbent 
Assay test (ELISA) according to 
manufacturing instructions (Monobind 
Inc./USA). Other test was Anti-
TSH Receptor Antibodies was done by 
ELISA test using IMTEC- TSH 
Receptor - Antibodies  ELISA Kit, 
Human/ Germany. 

 

Statistical analysis:  
 

It was done using System- SAS 
(2012) program was used to effect of 
difference factors in study parameters. 
Chi-square test was used to significant 
compare between percentage and least 
significant difference –LSD test was 
used to significant compare between 
means in this study. P value less than 
0.05 was considered significant. (14) 
 

Results:  
 

In current study, table (1) showed 
the differences between control and 
patients regarding hormones showed a 
highly significant differences (P-
value=0.0001)   for T3 control (1.597± 
0.04) and patient (5.480 ± 0.47), T4 
(93.67 ± 11.87) (182.78 ± 13.54), TSH 
(2.693 ± 0.150) (0.681 ± 0.14), AND 
Anti TSHR Ab (0.386 ± 0.02), (12.11 ± 
1.15). These results showed high level 
of T3 and T4 with low level of TSH. 

 

Table (1): comparison between Graves' disease and control group. 

Hormones Mean ± SE P-value 

Control 

(No. = 60) 

Patients 

(No. = 60) 

T3 1.597 ± 0.04 5.480 ± 0.47 0.0001 ** 

T4 93.67 ± 11.87 182.78 ± 13.54 0.0001 ** 

TSH 2.693 ± 0.15 0.681 ± 0.14 0.0001 ** 

Anti TSHR 0.386 ± 0.02 12.11 ± 1.15 0.0001 ** 

** (P<0.01) 
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This study showed there is no 

significant difference (P=1.983) 

between male and female regarding T3 

hormone (4.26  1.13) in male and 

(5.78  0.51) in females. Other 

parameters (T4, TSH, anti TSHR) 

showed no significant difference 

between male and female (P value were 

42.8, 0.26 and 4.17 respectively), thus, 

sex had no effect on development of 

disease as shown in table (2). 

 
Table (2): Effect gender on levels of thyroid hormones. 

Sex Mean ± SE 

T3 T4 TSH Anti-TSHR 

Male 

(No. = 12) 

4.26 ± 1.13 155.82 ± 34.88 0.729 ± 0.23 9.50 ± 2.51 

Female 

(No. = 48) 

5.78 ± 0.51 189.52 ± 14.55 0.669 ± 0.17 12.76 ± 1.29 

LSD value 1.983 NS 42.894 NS 0.260 NS 4.176 NS 

NS: Non-significant. 

 

This study showed that there is no 

significant differences between (T3, 

T4,TSH) regarding to smoking (p value 

= 2.066, 45.78, 0.235 respectively) , but 

there is significant difference in Anti 

TSHR between smokers and non-

smokers. (p-value = 2.056).table (3). 

 
Table (3): Effect of smoking on  levels of thyroid hormones. 

Smoking Mean ± SE 

T3 T4 TSH Anti-TSHR 

Smoker 4.45 ± 0.89 155.12 ± 26.45 0.583 ± 0.18 9.82 ± 1.91 

No smoker 5.85 ± 0.55 192.84 ± 15.67 0.716 ± 0.18 12.94 ± 1.40 

LSD value 2.066 NS 45.78 NS 0.235 NS 2.056 * 

* (P<0.05), NS: Non-significant. 

 

Table (4) demonstrated that   there 

is   differences between levels of (T3, 

T4, TSH and Anti TSHR Ab ) regarding 

to age groups , in patients age  less than 

40 years , there is a highly significant  

difference with T3 ,T4 and Anti TSHR 

Ab . 

 
Table (4): Effect of  age group  on  levels of thyroid hormones. 

Age group (year) Mean ± SE 

T3 T4 TSH Anti-TSHR 

Less than 40 8.03 ± 0.58 a 250.66 ± 19.56a 0.287 ± 0.16 c 18.29 ± 1.54 a 

40-50 3.88 ± 0.63 b 135.16 ± 13.09 b 0.707 ± 0.20 b 8.10 ± 1.38 b 

More 50 3.54 ± 0.95 b 142.91 ± 36.99 b 1.48 ± 0.45 a 7.73 ± 2.53 b 

LSD value 2.337 ** 63.189 ** 0.273 * 4.309 ** 

* (P<0.05), ** (P<0.01). 

 

There is correlation between Anti-

TSHR with T3 and T4 showed highly 

Significant positive (r= +0.96, +0.75 

respectively), in contrast there is a 

highly significant negative between 

Anti-TSHR Ab and TSH (r= -0.66) as 

shown in table (5).  
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Table (5): Correlation between T3,T4,TSH and Anti TSHR Ab in   Graves' disease patients. 

Parameters Correlation coefficient- r Level of sig. 

Anti-TSHR  & T3 +0.96 ** 

Anti-TSHR  & T4 +0.75 ** 

Anti-TSHR  & TSH -0.66 ** 

** (P<0.01). 

 

Discussion: 

   

Graves’ disease results from the 

production of IgG antibodies that bind 

to and activate the thyroid-stimulating 

hormone (TSH) receptor on the surface 

of thyroid follicular cells leading to 

diffuse thyroid enlargement and 

increased  roduction of thyroid 

hormones (14).  In this study there is no 

significant difference (P=1.983) 

between male and female regarding T3 

hormone and other parameters (T4, 

TSH, anti TSHR) in male and in 

females because it is the same disease 

pathogenesis.  while this disease is more 

common in female than males which is 

in agreement with other studies 

demonstrated that female are more 

predispose to development of graves'  

disease due to sex hormone (estrogen) 

which increase the liability to 

autoimmune disease (16,17). Regarding, 

it had an effect on the development of 

graves' disease in this study, This is in 

agreement with the meta analysis done 

(18). concluded that smoking was not 

associated with toxic nodular goiter 

(12). In contrast, smoking was 

recognized as a clear risk factor for 

Graves’ disease. For Graves’ 

hyperthyroidism. Saad (2015)(19) 

showed that the percentages of smokers 

were (17.5 and 25) % in Graves' 

Disease patients and control subjects, 

respectively. Thus smoker had no effect 

on disease development. This difference 

with other studies may be due to 

sample, criteria, samples size, method 

used, family history. Age also had an 

effect on disease. (20) demonstrated that 

GD is most common in younger Polish 

age group especially when the patient 

had HLADRB1*03 allele. GD was 

diagnosed at younger age in patients 

with family history of this disease (21). 

The study showed high level of T3 

and T4 with low level of TSH. This is 

due to excess production of T3 and T4 

accompanied by low level of TSH was 

believed that the source of these 

antibodies is immune competent plasma 

cells. The antibodies bind with TSHR to 

initiate and increase T3 and T4 

synthesis and production regardless of 

decrease level of TSH by negative 

feedback mechanism which exerted by 

T3 and T4 on pituitary and 

hypothalamic axis. TSH concentrations 

found to be decreased, whereas, T3 and 

T4 were found to be increased among 

patients with Graves' disease. These 

results are in agreement with other 

studies (22, 23, 24), who found an 

increased thyroid hormone levels with 

suppressed TSH levels in patients with 

Graves' disease.  

Thyroid autoantibodies are the 

markers of autoimmunity in 

autoimmune thyroid diseases (25, 26) 

Graves' hyperthyroidism disease which 

is an autoimmune disease where the 

antibodies to the thyroid stimulating 

hormone receptor (TSHR) make the 

thyroid gland produce too much 

hormone(27). TSHR autoantibodies 

play a direct role in the pathogenesis of 

AITD. Therefore (TRAb) assay is 

helpful in diagnosis of Graves' disease 

when clinical features are not 
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conclusive, and make as a golden 

diagnostic marker for Graves' disease. 

The result showed that the  Anti-TSHR 

Ab is high level in patients than 

apparently healthy people (p- value = 

0.0001) (0.386 ± 0.02 versus 

12.11±1.15) , This result agreed with 

other studied which conducted by 

Alfadil et al.,(28),who explained that 

the significant increase in mean of  Anti 

TSHR Ab in patients with graves when 

compared with both patients with 

hyperthyroidism and control group 

.Amballi, reported that elevation of Anti 

TSHR Ab in untreated Grave’s disease 

95% of patients were TRAb positive 

while 15% of patients diagnosed as 

nodular toxic goiter were Anti TSHR 

Ab positive(29).A study by 

Pedersen,(30) reported that 90% of 

patients were TRAb positive due to 

hyperthyroidism of Graves’ disease that 

was distinguished clinically from the 

presence of a painless diffuse 

goiter(31).  

There is a positive correlation 

between Anti-TSHR with T3 and T4 

while negative correlation with TSH (r= 

-0.66) as shown in table-5-. This was 

agreed with KHen,(2007) (32),who 

showed that the correlation between 

Anti and degree of thyrotoxicosis (T4 at 

diagnosis) P<0.01. Chen et al., (33) was 

presented TSHR autoantibodies 

detected in more than 90% of untreated 

Graves patients, and TSHR Ab titer 

correlate closely with the severity of 

hyperthyroidism. The relationship 

between the TSH receptor antibodies 

and the excess production of thyroid 

hormones suggests the activation of B 

cells and dominance of humoral 

immune responses in patients with 

Graves’ disease (34). In Graves' disease, 

autoantibodies bind to the receptor and 

mimic TSH action and stimulate thyroid 

cells. This leads to hyperthyroidism and 

abnormal overproduction of thyroid 

hormone (35).Mechanism of TSHR-

autoantibodies production is more or 

less clear but a susceptibility gene, 

which is linked to their production, is 

still unknown. Genetic studies showed 

no linkage between the TSHR gene and 

Graves' disease (36).  The primary 

cytokines secreted from Th1 cells 

include IL-2, IFNγ, and TNF-β, 

overproduction of these cytokines from 

activated Th1 cells can induce excessive 

B-cell activation and autoantibody 

production (34,35). 

 

Conclusion: 

  

Measurement of Anti TSHR Ab in 

patients with thyrotoxicosis  in a blood 

can help to establish the diagnosis and 

sometimes to predict the clinical course 

and response to treatment. Although the 

TRAb assay has become more 

reasonable, cost remains an important 

factor when considering it as routine 

use. It is a niche investigation with the 

development of automated and less 

labor intensive assay that facilitate more 

widespread use of TRAb test in patients 

with hyperthyroidism. 

 

Recommendation: 

 

 Everyone with Graves ' disease 

should get treatment immediately 

after disease diagnosis. 

 Adults should be test 

for (TSH, T3, T4) . 
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