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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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Xapakrep 3miH IgM T1a IgG y XBOpUX Ha aBTOIMYHHUW TUPEOIAUT
3ane)XHO Bia TpUBaAOCTI nepebiry naTonoriuHoro npotecy

P. P. ParimoBa, A. Mexaies, I'. C. Aawpaamiposa, C. P. yaieBa, Y. I. Asizoa, ®. ®. P3aeBa

Merta po6oTu - BU3HauMTVU XapakTep 3MiH IgM Ta IgG y XBOpKX Ha aBTOIMYHHWIA TUPEOIANT 3aNEXHO Bif TPUBANOCTI NATONONYHOTO
npoLecy.

Marepiaau i meToaM. 34iiCHUNM MOHOLIEHTPOBE NepexpecHe AOCHimpKeHHs 3 eneMeHTammn paHgomisadii, 4o sikoro 3anyumnn 170
navieHTiB 3 aBTOIMYHHVM TUPEOIAMTOM, a Takox 65 oci6 6e3 natonorii LwuTonomibHoT 3a503u abo iHLLMX aBTOIMYHHUX 3aXBOPOBaHb,
ki cchopMyBany rpyny nopiBHSHHS, 3iCTaBHy 3a CTaTTHo Ta BikoM obctexxerunx (p = 0,6155i p = 0,3093 BignosigHo). 3a nokasHukamu
TUPEOIAHOrO CTaTyCy NaLieHTIB NOAINMAM Ha CYBKNiHIYHY Ta MaHieCTHY rpynu. Y BCiX y4aCHUKIB SOCAIMKEHHS BU3HAuMnM BMICT IgM
i 19G He Tinbki 3anexHo Bif KNiHIYHOT (hOPMIM 3aXBOPIOBAHHS, ane 1 3anexHo Bif TPUBANOCTi 3aXBOPOBaHHS (80 5 pokiB i noHag,
5 pokiB). [10 KOHTPOMBHOI rPynK 3any4nnu 65 yMoBHO 300poBMX OcCi6: 26 YonoBikiB i 39 xiHok, cepeaHin Bik — 38,7 + 10,8 poky.

PesyakTatu. Y nauieHTiB i3 cybkniHiYHOK (hopMOt BCTAHOBMMM HE3HAYHE 3HIKEHHS IgM 3i 3BinbLUEeHHSIM TPUBANOCTi 3aXBOPHOBAHHS:
1,5(1,5; 1,7) rin npu TpuBarnocTi 3axBoptoBaHHs 0 5 pokis Ta 1,4 (1,2; 1,4) r/n, konu 3axBoproBaHHS TPUBANO NoHaz 5 pokiB. Y XBOpUX
i3 MaHitheCTHO (POPMOLO 3aXBOPIOBAHHS HE BUSIBUMY BiAMIHHOCTEN 3a BMICTOM IgM 3i 36inbLUeHHSIM TPUBANOCTi 3aXBOPIOBAHHSI.
KoHueHTpauis IgG B 060X KNiHiYHNX rpynax nawieHTiB i3 TPUBaIICTIO 3aXBOPIOBAHHSI MEHLLIE HiX 5 POKIB CTATUCTUYHO AOCTOBIPHO
6inbLua NopiBHAHO 3 XBOPUMU 3 TPUBANICTIO 3aXBOPLOBaHHSA noHag 5 pokis: 13 (11; 14) r/n — po 5 pokis, 11 (10; 12) r/n — noHag
5 pokiB y cyBkniHiuHin rpyni, p < 0,05; 13 (12; 14) r/n — go 5 pokis, 12 (10; 15) r/n — noHag 5 pokis y maHicbecTHin rpyni, p < 0,05.

BucHoBku. 3 nporpecyBaHHAM 3aXBOPIOBaHHS i 30iNbLUEHHSIM MOT0 TPUBANOCTi BU3HAYaOTb TEHAEHLHO A0 3HVKEHHS KOHLIEHTpaLii
IgG, a BmicT IgM cTae HeiHhopMaTUBHUM.

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
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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]. Itis 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, 1gG 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, FcyR
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-
basheyv, 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 | included 74 patients with
the manifest form of the disease, while Group Il 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/Ne12/07.02.2020).
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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 HT,n=170 Subclinical form, n = 96 Manifest form, n = 74

Ab-TG, IUfmi 16 (13; 30)
Ab-TPO, U/ml 20 (13; 25)
IgM, g/l 15(1.2;1.6)
IgG, gl 114 (9.5; 13.0)

458 (381; 544)" 456 (395; 544)" 470 (381; 527)"
525 (458; 568)* 523 (464; 568)" 531 (458; 566)*
15(1.4;17) 17(1.1;18) 18(1.3;22)
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.

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
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13.0 13.0

1.5 1.4 1.5 1.5

up to 5 years over 5 years up to 5 years over 5 years
SAIT MAIT
ugM, g/l 1.5 1.4 15 15
IgG, g/l 13.0 11.0 13.0 12.0

N

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

in serum immunoglobulins of the class G in AT 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
AlIT, 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 Zgbczynska et al., who concluded that there were
no significant changes in IgM levels despite the observed
changes in IgG and IgA [21].
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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 HT,
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.
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