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Objective: to study the clinical significance of antibodies to thyroid-stimulating hormone receptors as a bio-
marker of Graves’ disease activity in patients in the Voronezh region. A retrospective study of 76 patients with 
Graves’ disease treated at Voronezh Regional Clinical Hospital #1 from 2018 to 2021 was carried out. Qualitative 
and quantitative indicators were assessed: anamnestic data, features of the clinical picture, the results of laboratory 
and instrumental research methods at the first visit, in 6 and 12 months after antithyroid therapy. During the study, 3 
groups were formed: group 1 – patients with Graves’ disease – 35 people, group 2 – patients with Graves’ disease in 
combination with previously untreated endocrine ophthalmopathy – 41 people, group 3 – control group of 15 people 
without thyroid disease. Our study found that male gender, smoking, free triiodothyronine levels, the severity of thy-
rotoxicosis and the presence of endocrine ophthalmopathy had a positive correlation with high levels of antibodies 
to thyroid-stimulating hormone receptors. Measurement of the level of antibodies to thyroid-stimulating hormone 
receptors in the blood in patients with Graves’ disease helps to assess the course of Graves’ disease complicated by 
endocrine ophthalmopathy and allows to determine the risk of activity and severity of endocrine ophthalmopathy. 
Determining the level of antibodies to thyroid-stimulating hormone receptors is recommended not only for rapid 
diagnosis, differential diagnosis, but also for monitoring the adequacy of treatment of patients with Graves’ disease.
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Pathological and physiological mecha-
nisms of the formation of Graves’ disease are 
under the influence of stimulating antibodies 
to the thyroid-stimulating hormone receptor 
due to hypersecretion of thyroid hormones, 
which develops diffuse thyroid damage, thy-
rotoxicosis syndrome, and extrathyroid pathol-
ogy [1, 2]. Endocrine ophthalmopathy is the 
most common non-thyroidal manifestation of 
Graves’ disease with an incidence of 42.2/mil-
lion people per year [3].

About 80% of all cases of hyperthyroid-
ism are due to Graves’ disease [4]. The prev-
alence of thyrotoxicosis in Russia in 2001 was 
18.4 cases per 100,000 people [1]. In the Vo-
ronezh region in 2018, 17.6 cases were detect-
ed per 100,000 people, while in a number of 
territories the incidence rate significantly ex-
ceeded this indicator [5]. 

The autoimmune nature of Graves’ dis-
ease has formed a vector for the search for 
the most informative immunological markers 
of the disease, among which today one of the 
leading places belongs to the antibodies to thy-
roid-stimulating hormone receptors. Antibodies 
to thyroid-stimulating hormone receptors are 
specific biomarkers of Graves’ disease and asso-
ciated endocrine ophthalmopathy, which affect 
the pathogenesis and course of the disease [6].

In respect that Graves’ disease and endo-
crine ophthalmopathy most often develop in 
people of working age [1], the study of the 
clinical utility and prognostic value of antibod-
ies to thyroid-stimulating hormone receptors is 
relevant and can help determine the choice of 
treatment tactics for this pathology.

Objective: to study the clinical significance 
of antibodies to thyroid-stimulating hormone 
receptors as a biomarker of Graves’ disease ac-
tivity in patients in the Voronezh region.

Materials and methods of research
A retrospective study of 76 patients with 

Graves’ disease treated at Voronezh Regional 
Clinical Hospital #1 from 2018 to 2021 was 
carried out. Among these there were 57 women 
and 19 men, aged 28 to 67 years, the average 
age was 43.4±12.8 years. 

The study did not include patients with 
nodular neoplasms resulting from Graves’ 
disease, patients with relapse of Graves’ dis-
ease who had previously been operated on or 
received radioiodine therapy, as well as pa-
tients with Graves’ disease with inactive endo-
crine ophthalmopathy.

When making a diagnosis, first of all, blood 
counts for thyroid-stimulating hormone, the 
level of free thyroxine, free triiodothyronine, 
and antibodies to the thyroid-stimulating hor-
mone receptor were taken into account.

Manifest thyrotoxicosis was diagnosed in 
64 patients (84.2%), complicated thyrotoxico-
sis was diagnosed in 12 patients (15.8%) with 
atrial fibrillation.

The titer of antibodies to the thyroid-stim-
ulating hormone receptor ranged from 3.8 to 
40 IU/l (reference values: ≤ 1.75 IU/l – negative, 
˃1.75 IU/l – positive), averaged 25.6±11, 4 IU/l.

All patients underwent an ultrasound ex-
amination of the thyroid gland with color Dop-
pler flow mapping, which found that against 
the background of a diffuse decrease in echo-
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genicity, an increase in the level of blood sup-
ply to the tissue of both lobes of the thyroid 
gland was clearly seen, in accordance with 
the international classification  – TIRADS II. 
The volume of the thyroid gland ranged from 
15.6 cm3 to 68.5 cm3, averaging 41.7±18.4.

Scintigraphy was performed in 14 patients 
(18.4%) for the purpose of differential diag-
nosis, computed tomography  – in 1 patient 
(1.3%) with a low thyroid gland and suspected 
retrosternal goiter.

Patients with endocrine ophthalmopa-
thy were examined and consulted by an oph-
thalmologist. When diagnosing endocrine 
ophthalmopathy, activity and severity were 
determined for the most affected eye, taking 
into account EUGOGO recommendations [7]. 
Clinical activity was diagnosed using the CAS 
clinical activity scale, and the severity was set 
according to the NOSPECS classification [8]. 
In all patients, endocrine ophthalmopathy was 
detected for the first time during examination 
for Graves’ disease and was in an active form 
according to CAS from 3 to 7 points.

Qualitative and quantitative indicators 
were assessed: anamnestic data, features of the 
clinical picture, the results of laboratory and 
instrumental research methods at the first vis-
it, in 6 and 12 months after conservative treat-
ment – antithyroid therapy. 

All patients received monotherapy or 
“block and replace” treatment for 12 months. 
Blood control for thyroid stimulating hormone, 
thyroxine and triiodothyronine was done 
throughout the treatment; the titer of antibodies 
to thyroid-stimulating hormone receptors was 
determined after 6 months, as well as during 
the normalization of thyroid status before the 
abolition of antithyroid drugs 12 months af-
ter treatment.

Statistical analysis was carried out using the 
statistical data analysis software package Statis-
tica, 9.1 and Microsoft Excel for Windows. 

Descriptive statistics of qualitative features 
are given by absolute or relative frequencies. 
When analyzing quantitative traits, the follow-
ing were determined: mean, minimum, max-
imum values, standard deviations (M ± SD, 
where M is the arithmetic mean). 

Differences between groups with a nor-
mal distribution of a trait were assessed using 
Student’s t-test, in groups that differ from the 
normal distribution of a trait the Mann-Whit-
ney test with a critical significance level of 
0.05 (p ˂ 0.05) was taken. When analyzing 
the nature and strength of the relationships be-
tween the indicators, the Spearman correlation 
coefficient was determined.

Results of the research and discussions
During the study, 3 groups were formed. 

Two clinical groups: the first group – patients 
with Graves’ disease – 35 people and the sec-
ond group  – patients with Graves’ disease in 
combination with previously untreated endo-
crine ophthalmopathy – 41 people. 

The indicators of the two clinical groups 
were compared with the results of the examina-
tion of the control group (group 3) – 15 people 
without thyroid disease, similar in sex and age, 
who considered themselves practically healthy 
and were examined by various doctors during 
medical examination.

We have analyzed the main clinical data 
of the primary examination of patients in the 
study groups. All patients were divided ac-
cording to gender, age, smoking habit, thyroid 
volume, thyrotoxicosis severity, endocrine 
ophthalmopathy activity (CAS – clinical activ-
ity score), endocrine ophthalmopathy severity 
(NOSPECS), and thyroid-stimulating hormone 
receptor antibody levels. 

The assessment of correlations between the 
titer of antibodies to thyroid-stimulating hor-
mone receptors and clinical signs of Graves’ 
disease and endocrine ophthalmopathy at the 
initial stage of eye disease was performed.

The study included 57 women (75%) and 
19 men (25%). In the first group 29 women 
(82.9%) and 6 men (17.1%), in the second 
group 28 women (68.3%) and 13 men (31.7%). 
The proportion of men is statistically signifi-
cantly higher than women (p=0.02) in patients 
with Graves’ disease in combination with en-
docrine ophthalmopathy. 

The levels of antibodies to thyroid-stim-
ulating hormone receptors were significantly 
higher in men compared to female patients in 
both the first and second groups, p = 0.049 and 
p = 0.038 respectively, which is confirmed in 
the works of other authors [9, 10].

The age of patients ranged from 28 to 
67 years, the average age was 43.4±12.8 years, 
while in patients with Graves’ disease without 
endocrine ophthalmopathy – 39.1±11.4 years, 
in patients with endocrine ophthalmopa-
thy – 42.2 ±12.3 years, in the control group – 
40.7±9.1 years. There was no statistically sig-
nificant difference in age in all three groups 
(p ˃ 0.05).

27 people (35.5%) had a smoking habit, 
in which 8 patients (22.9%) in the first group, 
19 (46.3%) in the second group, there were no 
smokers in the control group. Among patients 
with Graves’ disease in combination with en-
docrine ophthalmopathy, there are statistical-
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ly significantly more smokers than non-smok-
ers (p=0.017). 

Thyroid-stimulating hormone receptor 
antibody levels were significantly higher in 
smokers in comparison with non-smokers in 
both groups (p=0.047, p=0.0031), which cor-
responds to the data of other authors [9].

The volume of the thyroid gland ranged 
from 15.6 cm3 to 68.5 cm3, averaged 
41.7±18.4, in the first group – 32.3±11.4 cm3, 
in the second group  – 46.8±14.7 cm3, in the 
control group – 18.7±6.2 cm3. When compar-
ing the results of the study groups, it was found 
that a statistically significant increase in the 
thyroid gland was observed in the group of pa-
tients with Graves’ disease in combination with 
endocrine ophthalmopathy in comparison with 
the group of patients with Graves’ disease with-
out endocrine ophthalmopathy and the control 
group (p1.2=0.049, p2.3= 0.018), as well as 
in the group of patients with Graves’ disease 
without endocrine ophthalmopathy in compar-
ison with the control group (p1.3=0.031).

The study of correlations between the 
level of antibodies to thyroid-stimulating hor-
mone receptors and indicators of thyroid sta-
tus in patients with Graves’ disease showed 
that antibody titers to thyroid-stimulating hor-
mone receptors positively correlated with the 
level of free triiodothyronine in the blood 
(p = 0.025) and negatively with the level of 
thyroxine (p = 0.034) .

Manifest thyrotoxicosis was found in 
64 patients (84.2%), complicated – in 12 pa-
tients (15.8%) with atrial fibrillation. In 12 pa-
tients with complicated course of thyrotoxi-
cosis in the first group there were 5 patients 
with Graves’ disease without endocrine oph-
thalmopathy, in the second group – 7 patients 
with Graves’ disease with endocrine ophthal-
mopathy. In patients with a complicated form 
of thyrotoxicosis, the titers of antibodies to 
thyroid-stimulating hormone receptors were 
higher than in patients with overt thyrotoxi-
cosis (p = 0.01).

The titer of antibodies to the thyroid-stim-
ulating hormone receptor ranged from 3.8 to 
40 IU/l, averaging 25.6±11.4 IU/l. The level 
of antibodies to thyroid-stimulating hormone 
receptors in patients of the second group with 
Graves’ disease in combination with endocrine 
ophthalmopathy is statistically significantly 
higher than in patients with Graves’ disease 
without endocrine ophthalmopathy 27.7 IU/l 
versus 14.9 IU/l (p ˂ 0.01), which is consistent 
with the results of other authors [6].

At the time of the initial visit, the average 
CAS inflammation activity score was 4 ± 0.2, 

while low CAS activity from 3 to 4 points was 
found in 30 patients (73.2%), high CAS activ-
ity from 5 to 7 points was found in 11 patients 
(26.8%. In patients with Graves’ disease with 
high activity of endocrine ophthalmopathy, 
the titer of antibodies to thyroid-stimulating 
hormone receptors is statistically significant-
ly higher than in patients with low activity of 
endocrine ophthalmopathy 31.7 IU/l versus 
18.6 IU/l (р˂0.001). 

The titer of antibodies to thyroid-stimu-
lating hormone receptors positively correlat-
ed with the degree of activity of endocrine 
ophthalmopathy (r = 0.41). Our results do not 
contradict the studies of domestic and foreign 
scientists [6, 10, 11, 12].

When examined by an ophthalmologist 
the severity of endocrine ophthalmopathy was 
revealed along with the determination of the 
activity of endocrine ophthalmopathy. A mild 
degree of endocrine ophthalmopathy (1-2) was 
diagnosed in 12 patients (29.3%), moderately 
severe endocrine ophthalmopathy (3-4)  – in 
29 (70.7%), there were no patients with severe 
endocrine ophthalmopathy (5-6). In moderate-
ly severe endocrine ophthalmopathy, a statis-
tically significant predominance of men was 
observed (p ˂ 0.05).

The level of antibodies to thyroid-stim-
ulating hormone receptors is statistically sig-
nificantly higher in moderately severe endo-
crine ophthalmopathy 21.6 IU/l in comparison 
with mild endocrine ophthalmopathy 12.9 IU/l 
(p=0.001), which corresponds to the results of 
most researchers [6, 10, 12, 13, 14].

Analysis of the results of examination of 
patients with Graves’ disease without endocrine 
ophthalmopathy and in combination with endo-
crine ophthalmopathy during the year of treat-
ment with thyreostatics showed that the titer of 
antibodies to thyroid-stimulating hormone recep-
tors decreased in both groups during 12 months 
of treatment in 56 of 76 patients (73.7%). 

In 11 patients (14.5%), a decrease in titer 
was first detected within 6 months, and then, 
from 6 to 12 months, the titer of antibodies 
to thyroid-stimulating hormone receptors de-
creased slightly. In 9 patients (11.8%), the titer 
of antibodies to thyroid-stimulating hormone 
receptors remained consistently high. 

12 months after continuous treatment, an-
tibodies to thyroid-stimulating hormone recep-
tors were detected in 27.6% of patients, their 
average content did not reach normal levels. 

Thus, when the thyroid status is nor-
malized one year after continuous treatment 
with thyreostatics in patients with Graves’ 
disease, both in combination with endocrine 
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ophthalmopathy and without it, antibodies to 
thyroid-stimulating hormone receptors are 
detected, clinical remission is ahead of the 
achievement of correction of immunological 
parameters. At the same time, the activity of 
endocrine ophthalmopathy decreased in most 
patients (88.2%) in the first six months, and 
the severity of endocrine ophthalmopathy re-
mained practically unchanged for 12 months.

Conclusions
In our study, it was found that male gender, 

smoking, free triiodothyronine level, the sever-
ity of thyrotoxicosis, the presence of endocrine 
ophthalmopathy had a positive correlation with 
high levels of antibodies to thyroid-stimulating 
hormone receptors.

Measurement of the level of antibodies to 
thyroid-stimulating hormone receptors in the 
blood in patients with Graves’ disease helps to 
assess the course of Graves’ disease complicat-
ed by endocrine ophthalmopathy, and allows to 
determine the risk of activity and severity of 
endocrine ophthalmopathy.

Determination of the level of antibodies to 
thyroid-stimulating hormone receptors is rec-
ommended not only for rapid diagnosis, dif-
ferential diagnosis, but also for monitoring the 
adequacy of treatment of patients with Graves’ 
disease, since a slight decrease or no decrease 
in the titer of antibodies to thyroid-stimulating 
hormone receptors during treatment or at the 
end of treatment with thyreostatics is a marker 
of ongoing autoimmune disease activity.
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