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Характер змін IgM та IgG у хворих на автоімунний тиреоїдит  
залежно від тривалості перебігу патологічного процесу

Р. Р. Рагімова, Л. Мехдієв, Ґ. С. Дашдамірова, С. Р. Гулієва, У. Г. Азізова, Ф. Ф. Рзаєва

Мета роботи – визначити характер змін IgM та IgG у хворих на автоімунний тиреоїдит залежно від тривалості патологічного 
процесу.
Матеріали і методи. Здійснили моноцентрове перехресне дослідження з елементами рандомізації, до якого залучили 170 
пацієнтів з автоімунним тиреоїдитом, а також 65 осіб без патології щитоподібної залози або інших автоімунних захворювань, 
які сформували групу порівняння, зіставну за статтю та віком обстежених (p = 0,6155 і p = 0,3093 відповідно). За показниками 
тиреоїдного статусу пацієнтів поділили на субклінічну та маніфестну групи. У всіх учасників дослідження визначили вміст IgM 
і IgG не тільки залежно від клінічної форми захворювання, але й залежно від тривалості захворювання (до 5 років і понад 
5 років). До контрольної групи залучили 65 умовно здорових осіб: 26 чоловіків і 39 жінок, середній вік – 38,7 ± 10,8 року.
Результати. У пацієнтів із субклінічною формою встановили незначне зниження IgM зі збільшенням тривалості захворювання: 
1,5 (1,5; 1,7) г/л при тривалості захворювання до 5 років та 1,4 (1,2; 1,4) г/л, коли захворювання тривало понад 5 років. У хворих 
із маніфестною формою захворювання не виявили відмінностей за вмістом IgM зі збільшенням тривалості захворювання. 
Концентрація IgG в обох клінічних групах пацієнтів із тривалістю захворювання менше ніж 5 років статистично достовірно 
більша порівняно з хворими з тривалістю захворювання понад 5 років: 13 (11; 14) г/л – до 5 років, 11 (10; 12) г/л – понад 
5 років у субклінічній групі, p < 0,05; 13 (12; 14) г/л – до 5 років, 12 (10; 15) г/л – понад 5 років у маніфестній групі, p < 0,05.
Висновки. З прогресуванням захворювання і збільшенням його тривалості визначають тенденцію до зниження концентрації 
IgG, а вміст IgM стає неінформативним.
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The aim of the study was to find out the pattern of IgM and IgG changes in patients with autoimmune thyroiditis depending on the 
pathological process duration.
Materials and methods. A single-center cross-sectional study with randomization elements enrolled 170 patients with autoimmune 
thyroiditis, and 65 patients without thyroid pathology or other autoimmune diseases were assigned to sex- and age-matched com-
parison group (p = 0.6155 and p = 0.3093, respectively). The patients were classified according to thyroid status parameters into 
subclinical and manifest groups. All study participants were examined on IgM and IgG levels based not only on the clinical form 
of the disease, but also on the disease duration (up to 5 years and more than 5 years). The control group comprised 65 healthy 
individuals, including 26 men and 39 women (mean age 38.7 ± 10.8 years).
Results. A slight decrease in IgM levels was observed in patients with subclinical form and longer disease duration, which was 
1.5 (1.5; 1.7) g/l with the disease duration of up to 5 years and 1.4 (1.2; 1.4) g/l with the disease duration of more than 5 years, 
while there were no differences in IgM levels in patients with manifest form with longer disease duration. IgG concentrations were 
statistically significantly higher in both clinical groups of patients with the disease duration of up to 5 years compared to those 
in patients with the disease duration of more than 5 years (13 (11; 14) g/l up to 5 years and 11 (10; 12) g/l more than 5 years 
in subclinical group, p < 0.05); 13 (12; 14) g/l up to 5 years and 12 (10; 15) g/l more than 5 years in manifest group, p < 0.05).
Conclusions. A downward trend in IgG concentrations is noted with the disease progression and longer duration, while IgM levels 
are uninformative.
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The disturbance of the equilibrium between pathogen 
recognition and the prevention of self-attack, influenced by 
complex environmental and genetic factors, can give rise 
to autoimmune pathologies. Autoimmune pathologies may 
manifest in a systemic or organ-specific manner, affecting 
specific tissues or organs [1,2,3]. Autoimmune thyroiditis 
(AIT) or Hashimoto’s thyroiditis (HT) is a prevalent auto-
immune thyroid pathology characterized by lymphocytic 
infiltration of the thyroid parenchyma. The precise molecular 

mechanism underlying immune dysfunction and the subse-
quent destruction and/or overgrowth of hormone-producing 
zones of glandular tissue remains unclear. Consequently, 
the study on the pathogenesis of HT remains a pressing 
issue [4].

The presence of antibodies to thyroid tissue is a 
well-documented feature of HT. The disease is character-
ized by an increase in antibodies to thyroglobulin (Ab-TG) 
and peroxidase (Ab-TPO). Antibodies against TPO and 
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TG belong to the immunoglobulin G (IgG) class. Both 
antibodies have a high affinity to their respective antigens. 
In contrast to Ab-TG, Ab-TPO can activate complement 
and cause damage to thyroid cells through antibody-de-
pendent cell-mediated cytotoxicity [5]. It is well established 
that T-cell-mediated cytotoxicity and the activation of 
apoptosis pathways influence the disease outcome [6]. 
Autoantibodies, which interact with follicular cells, cause 
their cytolysis. This is due to the binding of the antibodies to 
thyroglobulin and peroxidase, which prevents iodine uptake 
by these proteins. This disruption of iodine metabolism in 
the gland ultimately leads to impaired production of thyroid 
hormones [7].

In response to the influence of specific immunogens, 
B-cells differentiate into plasma cells, which are involved 
in the humoral immune response not only against bacteria, 
viruses, fungi, parasites, but also against endogenous 
cellular antigens [8,9]. The serum concentration of immu-
noglobulins is the result of an equilibrium between their 
synthesis and breakdown. Immunoglobulins fulfil two distinct 
functions. Firstly, they act as cell surface antigen receptors, 
which provide cell signaling and activation. Secondly, 
they serve as soluble effector molecules, which can bind 
and neutralize antigens at a distance [10]. As an integral 
component of the adaptive immune response, IgG may 
be involved in the pathogenesis of autoimmune diseases. 
IgG consists of four distinct subclasses, designated as 
IgG1-4. All IgG subclasses have the potential to contribute 
to the immunopathogenesis of autoimmune diseases by 
regulating the interaction between immunoglobulins, FcγR 
and complement [11].

Glycans present in the immunoglobulin molecule exert 
a profound influence on the binding affinity of the molecule 
for immune mediators and for receptors on effector cells. 
Aberrant glycosylation of immunoglobulins has been 
demonstrated to have deleterious consequences. For 
instance, patients afflicted with a plethora of autoimmune 
disorders have been observed to exhibit elevated levels 
of IgG devoid of sialic acid or galactose, in comparison to 
those in healthy individuals [12,13].

Immunoglobulin M (IgM) is the first immunoglobulin 
expressed during B-cell development. Naive B cells 
express monomeric IgM on their surface. Following matu-
ration and antigenic stimulation, multimeric (typically pen-
tameric, occasionally hexameric) IgM is secreted [14,15]. 
The function of IgM is to coat antigens for destruction and 
fixation by complement. Antibodies with relatively low 
affinity are also referred to as natural antibodies. Some 
of these natural antibodies not only participate as a first 
line of defense but also play a role in immunoregulation 
[16]. Despite numerous studies and research papers on 
immunoglobulins, their role and the character of altera-
tions in various pathologies, there is no clear opinion in 
the known literature on the role of immunoglobulins M 
and G in autoimmune thyroiditis.

Aim
The aim of the study was to find out the pattern of IgM 
and IgG changes in patients with autoimmune thyroiditis 
depending on the pathological process duration.

Materials and methods
A single-center cross-sectional study with randomization 
elements enrolled 170 patients with autoimmune thyroiditis, 
and 65 patients without thyroid pathology or other autoim-
mune diseases were assigned to sex- and age-matched 
comparison group (p = 0.6155 and p = 0.3093, respectively). 
The blood of patients diagnosed with AIT was collected 
at two institutions: the Endocrinology Department of the 
Scientific Surgical Centre, named after acad. M. A. Topchu-
bashev, and the Research Laboratory at the Biochemistry 
Department of Azerbaijan Medical University.

The inclusion criteria for this study were patients with 
a primary diagnosis of AIT and no concomitant allergic or 
other autoimmune severe somatic diseases. Exclusion 
criteria were occurrence of comorbid pathology associated 
with AIT by a single pathogenetic mechanism as a result of 
exacerbation of the autoimmune process; blood analyses 
with significant abnormalities; pregnancy and lactation; 
acute and chronic inflammatory processes affecting the 
immunological status of patients.

The diagnosis of AIT was made based on anamnesis, 
clinical and palpatory data, evaluation of the thyroid gland 
functional state, thyroid panel status, results of thyroid 
ultrasound examination, and the presence of antibodies 
to thyroid antigens.

According to thyroid status data, the patients were 
divided into two groups. Group I included 74 patients with 
the manifest form of the disease, while Group II consisted 
of 96 patients with the subclinical form of the disease. IgG 
and IgM levels were measured in all study participants.

The study on immunoglobulins in HT patients was 
carried out depending on both the clinical form of the di-
sease and the duration. The patients were divided into two 
subgroups. The first subgroup included 106 HT patients 
with a disease duration of between one and five years. The 
second subgroup comprised 64 patients with a disease 
duration of between five and ten years. In the group with a 
manifest form of the disease, a disease duration of more 
than five years was in a significant proportion of patients 
(57 patients). There were only 17 patients with a relatively 
short disease duration defined as 1 to 5 years. In contrast, 
a disease duration of 1 to 5 years was in the majority of 
patients in the subclinical AIT group (89 individuals), while 
a disease duration of 5 to 10 years was only in 7 patients.

The concentration of immunoglobulins of classes M 
and G was measured by a turbidimetric technique using 
a semi-automatic Stat Fax photometer and polyclonal 
anti-immunoglobulin antibodies on a biochemical analyzer 
Cobas Integra 400 Plus Roche (Switzerland) using IgM 
and IgG detection reagents for the analyzer (Germany). 
The statistical analysis of the study results was performed 
using the software package Statsoft Statistica 12.

Medians and upper and lower quartiles were calculated 
to represent quantitative parameters. Data were presented 
as Me (Q25; Q75). Differences were considered statistically 
significant if “p” did not reach the null hypothesis significance 
level (alpha) of 0.05. The Groups were compared using 
Kruskal–Wallis one-way analysis of variance followed by 
pairwise comparison using the Mann–Whitney test.

Ethics approval of the study. The present study was 
approved by the Ethics Committee of Azerbaijan Medical 
University (Ref. no: AMU/IEC/№12/07.02.2020).
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in serum immunoglobulins of the class G in AIT patients at 
the initial stages of the disease [17].

Oligosaccharides, which regulate the effector functions 
of the IgG molecule, account for 15 % of its molecular mass. 
Given that N-glycans influence the secretion, structure and 
half-life of the IgG molecule, remodeling of N-oligosaccha-
rides may contribute to the development of pathological 
changes that ultimately contribute to autoimmunity. A re-
cently published S. Trzos et al. study has indicated that 
the pathology of autoimmune thyroid diseases, including 
TH, was accompanied by changes in the composition of 
IgG N-glycans [18].

As stated in the paper C. Fahlquist–Hagert et al., the 
primary role of B-lymphocytes in the pathogenesis of auto-
immune diseases is not the production of autoantibodies or 
antibody formation in general, but rather their involvement 
in alternative functions, primarily in the presentation of 
autoantigens to T-lymphocytes [19].

Other authors have observed that in individuals with 
AIT, there were alterations in the composition of not only 
thyroid hormones and autoantibodies, but also serum 
immunoglobulins. These changes were more prontounced 
in patients with a positive family history. However, as the 
disease progressed, serum levels of free IgG decreased 
due to binding to antigenic complexes of lipoproteins 
and participation in the formation of circulating immune 
complexes [20]. This is also in line with the findings of 
Marta Ząbczyńska et al., who concluded that there were 
no significant changes in IgM levels despite the observed 
changes in IgG and IgA [21].

Results
The values of autoantibodies to thyroglobulin and thyroper-
oxidase in patients randomized into subclinical and manifest 
groups are shown in Table 1.

Notwithstanding the level of antibodies to thyroglobulin 
and thyroperoxidase in the total cohort of patients was 
approximately 30 times higher than the control values, no 
significant differences were observed in the antibody levels 
between the studied clinical groups. In the case of immuno-
globulins, an intriguing pattern was revealed. There was no 
significant difference in IgM levels between the entire patient 
group and the control group. However, the mean values in 
the manifest patient group were 20 % higher than those 
in the control group. The entire patient group showed an 
increase of nearly 20 % in IgG, while the manifest patient 
group demonstrated an elevation of around 50 % above 
the control values.

The study on immunoglobulins in AIT patients was 
carried out not only depending on the clinical form of the 
disease, but also on the disease duration (Fig. 1).

The study on IgM and IgG concentrations in patients 
with different clinical forms and the disease duration 
yielded the following results. While a slight decrease in 
IgM was observed in patients with subclinical form and 
longer disease duration, which was 1.5 (1.5; 1.7) g/l for the 
disease duration of up to 5 years and 1.4 (1.2; 1.4) g/l for 
the disease duration of more than 5 years, no differences 
in IgM levels were found in patients with manifest form of 
the disease and longer duration. IgG concentrations were 
statistically higher in patients with subclinical course of the 
pathology with the disease duration of up to 5 years as 
compared to the group of subclinical patients with the dis-
ease duration of more than 5 years, 13 (11; 14) g/l and 11 
(10; 12) g/l, respectively p < 0.05. In patients with manifest 
form of the disease, being in a hypothyroid state, there was 
also revealed a decrease in the studied immunoglobulin 
levels with longer duration of the pathology amounting to 
13 (12; 14) g/l for the disease duration of up to 5 years 
and 12 (10; 15) g/l for the disease duration of more than 
5 years, p < 0.05.

Discussion
The findings of our study indicate that patients with AIT 
and disease duration exceeding five years demonstrate a 
tendency towards a decline in the humoral immunity indi-
cators, in this case IgM and IgG, and the changes in IgM 
are insignificant in contrast to IgG. In the cohort of patients 
with manifest disease, there were no changes in IgM levels 
depending on the disease stage. The literature data on the 
humoral immunity state in AIT patients are not entirely un-
ambiguous, but clearly noted that there is a specific increase 

Table 1. The levels of immunoglobulin M, immunoglobulin G and specific antibodies in patients with HT, Me (Q25; Q75)

Parameter, units of measurement Control group, n = 65 HТ, n = 170 Subclinical form, n = 96 Manifest form, n = 74
Ab-TG, IU/ml 16 (13; 30) 458 (381; 544)* 456 (395; 544)* 470 (381; 527)*
Ab-TPO, IU/ml 20 (13; 25) 525 (458; 568)* 523 (464; 568)* 531 (458; 566)*
IgМ, g/l 1.5 (1.2; 1.6) 1.5 (1.4; 1.7) 1.7 (1.1; 1.8) 1.8 (1.3; 2.2)
IgG, g/l 11.4 (9.5; 13.0) 13.0 (11.0; 14.0)* 12.6 (10.4; 15.1) 16.9 (12.6; 21.8)*

*: statistically significant difference compared to the control group at a level of p < 0.05;  
#: statistically significant difference compared to the subclinical group at a level of p < 0.05.

up to 5 years over 5 years up to 5 years over 5 years
SAIT MAIT

IgM, g/l 1.5 1.4 1.5 1.5
IgG, g/l 13.0 11.0 13.0 12.0

1.5 1.4 1.5 1.5
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Fig. 1. Characteristics of immunoglobulin levels in patients with AIT depending on the disease 
duration (years). SAIT: subclinical autoimmune thyroiditis; MAIT: manifest autoimmune thyroiditis.
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Conclusions
1. In the initial stages of the disease (up to five years), 

the levels of IgM and IgG are elevated in patients with НТ, 
1.5 g/l and 13 g/l, respectively.

2. With longer disease duration and the pathological 
process development, there is a downward trend in humoral 
immunity indicators. In this case, IgM levels are 1.5 g/l for 
the disease duration of up to 5 years and 1.4 g/l – of more 
than 5 years. IgG levels are 13 g/l for the disease duration 
of up to 5 years and 11 g/l – of more than 5 years.

3. In the manifest stage, IgM levels are limited in in-
formative value.

Perspectives of further scientific research include the 
study on IgM and IgG, both diagnostically and prognostically, 
in the dynamics of AIT.

Conflicts of interest: аuthors have no conflict of interest to declare. 
Конфлікт інтересів: відсутній.

Надійшла до редакції / Received: 11.06.2024 
Після доопрацювання / Revised: 16.07.2024 
Схвалено до друку / Accepted: 19.07.2024

Information about the authors:
Rahimova R. R., PhD, Associate Professor of the Department of 
Biochemistry, Azerbaijan Medical University, Baku.
ORCID ID: 0000-0001-6080-0622
Mehdiyev L., Fort Lee High School, New Jersey, USA.
ORCID ID: 0009-0000-2188-8967
Dashdamirova G. S, PhD, Associate Professor of the Department 
of Biochemistry, Azerbaijan Medical University, Baku.
ORCID ID: 0000-0003-4051-3559
Guliyeva S. R., PhD, Associate Professor of the Department of 
Biochemistry, Azerbaijan Medical University, Baku.
ORCID ID: 0000-0002-0878-5688
Azizova U. H., PhD, Assistant of the Department of Biochemistry, 
Azerbaijan Medical University, Baku.
ORCID ID: 0000-0001-5159-5700
Rzayeva F. F., Assistant of the Department of Biochemistry, 
Azerbaijan Medical University, Baku.
ORCID ID: 0009-0004-6498-8887

Відомості про авторів:
Рагімова Р. Р., канд. біол. наук, доцент каф. біохімії, 
Азербайджанський медичний університет, м. Баку.
Мехдієв Л., Вища школа Форт-Лі, Нью-Джерсі, США.
Дашдамірова Ґ. С., канд. біол. наук, доцент каф. біохімії, 
Азербайджанський медичний університет, м. Баку.
Гулієва С. Р., канд. біол. наук, доцент каф. біохімії, 
Азербайджанський медичний університет, м. Баку.
Азізова У. Г., канд. біол. наук, асистент каф. біохімії, 
Азербайджанський медичний університет, м. Баку.
Рзаєва Ф. Ф., асистент каф. біохімії, Азербайджанський 
медичний університет, м. Баку.

References
1. Ralli M, Angeletti D, Fiore M, D’Aguanno V, Lambiase A, Artico M, et 

al. Hashimoto’s thyroiditis: An update on pathogenic mechanisms, 
diagnostic protocols, therapeutic strategies, and potential malignant 
transformation. Autoimmun Rev. 2020;19(10):102649. doi: 10.1016/j.
autrev.2020.102649

2. Bieber K, Hundt JE, Yu X, Ehlers M, Petersen F, Karsten CM, et 
al. Autoimmune pre-disease. Autoimmun Rev. 2023;22(2):103236. 
doi: 10.1016/j.autrev.2022.103236

3. Rahimova RR. Relationship between CTLA4, TNF-α and PTPN22 gene 
polymorphism and the serum levels of antithyroglobulin and antiper-
oxidase antibodies in autoimmune thyroiditis. AIMS Medical Science. 
2023;10(1):14-23. doi: 10.3934/medsci.2023002

Original research

https://doi.org/10.1007/s40618-020-01477-1
https://doi.org/10.1007/s40618-020-01477-1
https://doi.org/10.1016/j.beem.2019.101367
https://doi.org/10.1530/ETJ-21-0024
https://doi.org/10.3390/ijms25094703
https://doi.org/10.1007/978-981-15-3532-1_11
https://doi.org/10.14739/2310-1210.2024.2.296844
https://doi.org/10.1016/bs.ai.2023.09.002
https://doi.org/10.1177/0961203321995242
https://doi.org/10.3389/fimmu.2022.841710
https://doi.org/10.3389/fimmu.2023.1182842
https://doi.org/10.1210/clinem/dgaa038
https://www.ncbi.nlm.nih.gov/books/NBK555995
https://www.ncbi.nlm.nih.gov/books/NBK555995
https://doi.org/10.1007/s12016-019-08746-9
https://doi.org/10.1016/B978-0-323-90053-9.00015-4
https://doi.org/10.3389/fimmu.2023.1188838
https://doi.org/10.3389/fimmu.2023.1188838
https://doi.org/10.1038/s41467-023-42541-7
https://doi.org/10.3389/fmed.2021.621337
https://doi.org/10.1016/j.bbagen.2019.129464
https://orcid.org/0000-0001-6080-0622
https://orcid.org/0009-0000-2188-8967
https://orcid.org/0000-0003-4051-3559
https://orcid.org/0000-0002-0878-5688
https://orcid.org/0000-0001-5159-5700
https://orcid.org/0009-0004-6498-8887
https://doi.org/10.1016/j.autrev.2020.102649
https://doi.org/10.1016/j.autrev.2020.102649
https://doi.org/10.1016/j.autrev.2022.103236
https://doi.org/10.3934/medsci.2023002

	Rahimova R. R., Mehdiyev L., Dashdamirova G. S., Guliyeva S. R., Azizova U. H., Rzayeva F. F. [Pattern of IgM and IgG changes depending on the pathological process duration in patients with autoimmune thyroiditis]
	Article info
	UDC
	DOI
	Key words
	E-mail

	Introduction
	Aim 
	Materials and methods 
	Results 
	Discussion 
	Conclusions 
	Perspectives of further scientific research
	Conflicts of interest
	Information about the authors
	Відомості про авторів

	References
	Tables
	Table 1. The levels of immunoglobulin M, immunoglobulin G and specific antibodies in patients with HT, Me (Q25; Q75)

	Figures
	Fig. 1. Characteristics of immunoglobulin levels in patients with AIT depending on the disease duration (years). SAIT: subclinical autoimmune thyroiditis; MAIT: manifest autoimmune thyroiditis.



