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Immunoglobulin-G4-related disease (IgG4-RD) is a chronic immunomediated pathology of different organs of local or sys-
temic nature, which has been established as a separate clinical entity in the early 2000s and is characterized by storiform 
fibroid inflammation of the affected tissues, their increase, and elevated serum immunoglobulin-G4 (IgG4) levels.  The most 
common manifestations of the disease are major salivary and lacrimal gland enlargement, lymphadenopathy and type 1 
autoimmune pancreatitis (AIP1), however, other organs may be also involved (the thyroid, eyes, meninges, heart, lungs, kid-
neys, aorta, upper airways, mesentery, etc.). 

The effectiveness of treatment of IgG4-RD, as well as other pathological conditions, is also determined by the timely diagno-
sis. However, the latter is complicated due to the variety of clinical manifestations and rather variable diagnostic criteria. It is 
necessary to constantly update the evidence-based knowledge and diagnostic algorithms within this pathology in order to 
overcome the difficulties, and involve immunologists, endocrinologists, pathologists and specialists in other spheres.

This review provides information about the etiology, pathogenesis, and current methods of diagnosis and treatment of 
IgG4-related diseases, as well as examples of some manifestations of IgG4-RD that an endocrinologist may face in practice.

KEYWORDS: Immunoglobulin-G4-related diseases, Mikulicz disease, Kuttner tumor, Riedel’s thyroiditis, IgG4-related ophthalmic disease, immu-
nogenesis. 
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Иммуноглобулин-G4-ассоциированные заболевания (IgG4-АЗ) – это хроническая иммуноопосредованная патология 
различных органов локального или системного характера, которая была выделена в самостоятельную нозологиче-
скую единицу только в начале XXI в. и характеризуется муароподобным фиброзным воспалением пораженных тка-
ней, их увеличением, а также повышением уровня сывороточного иммуноглобулина G4 (IgG4). Наиболее распростра-
ненными проявлениями заболевания являются отек слюнных и слезных желез, лимфаденопатия и аутоиммунный 
панкреатит 1-го типа (АИП1), однако могут быть вовлечены другие органы (щитовидная железа, глаза, мозговые обо-
лочки, сердце, легкие, почки, аорта, верхние дыхательные пути, брыжейка и др.). 

Эффективность лечения IgG4-АЗ, как и других патологических состояний, определяется в том числе своевременно-
стью диагностики. Однако последний пункт затруднен в силу разнообразия клинических проявлений и довольно 
изменчивых диагностических критериев. Для преодоления этого барьера необходима постоянная актуализация до-
казательных знаний и диагностических алгоритмов в рамках данной патологии с привлечением иммунологов, эндо-
кринологов, патологов и специалистов других областей.

В данном обзоре представлены сведения об этиологии, патогенезе, современных методах диагностики и лечения 
IgG4-ассоциированных заболеваний, а также приведены примеры некоторых проявлений IgG4-АЗ, с которыми может 
на практике столкнуться врач-эндокринолог.

КЛЮЧЕВЫЕ СЛОВА: иммуноглобулин-G4-ассоциированные заболевания, болезнь Микулича, опухоль Кюттнера, тиреоидит Риделя, 
иммуноглобулин-G4-ассоциированная офтальмопатия, иммуногенез. 
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CLASSIFICATION AND FUNCTIONS OF VARIOUS 
IMMUNOGLOBULIN CLASSES

Immunoglobulins are one of the most important fac-
tors of humoral immunity and provide protection against 
all types of pathogens and most tumor cells. In humans, 
immunoglobulins are represented by 5 classes (G, M, A, E 
and D). At the initial contact of immunocompetent cells 
with foreign antigens, the synthesis of specific class M 
immunoglobulins (IgM) is initiated, then, under the in-
fluence of T cells and cytokines, B cells switch to the syn-
thesis of class G immunoglobulins (IgG) and other classes. 
IgG make up 75% of the total amount of antibodies and 
are subdivided into 4 subclasses (IgG1-IgG4) depending 
on the presence of one of the four types of heavy chains 
(γ1-γ4) and the serum level. Quantitatively, most antibod-
ies belong to the IgG1 subclass, the smallest amount is 
IgG4, constituting only 4% of the relative concentration 
of serum immunoglobulins [1].

Under normal conditions, the humoral immune 
response to most antigens results in the synthesis 
of antibodies from all four IgG subclasses. This makes it 
difficult to understand the role of each of the subclasses 
in the elimination of antigen from the body. According 
to one of the most probable concepts, it is assumed that 
the antibody response is extended in time with the grad-
ual activation of all new classes and subclasses of immu-
noglobulins as soon as it is impossible to effectively elim-
inate the antigen by the previous ones. According to this 
concept, the primary (acute) response to an antigen begins 
with IgM (it has been repeatedly confirmed in experiment 
and clinical practice), then IgG3 (and / or IgE) is connected 
to it. If the elimination of antigen does not occur, the syn-
thesis of IgG1 and IgG2 is activated. And finally, if this is not 
enough, the production of IgG4 begins. It is believed that 
in parallel with the switching of IgG subclasses, an increase 
in the affinity of antibodies occurs, due to which antibodies 
of the next subclass have an advantage in antigen binding, 
regardless of their total amount.

Thus, IgG4 is a marker of the chronicity of the immune 
response or an indicator of the multiple immune response 
to the same antigen. For example, an increase in the titers 
of IgG 4-antibodies is found in chronic parasitic infections, 
during long-term allergen-specific therapy in patients with 
atopy [2] or in chronic viral infections [3].

The exact function of IgG4 antibodies is unknown. 
From the proven facts: IgG4 antibodies are produced 
mainly in response to polysaccharide or carbohydrate 
antigens; are often bivalent and are not able to activate 
complement (which in total makes it difficult to elim-
inate the antigen from the body with their help); pene-
trate the placental barrier (the same as IgG1 and IgG3); 
have moderate affinity for Fc receptors on phagocytes, 
and mainly for the subtype of these receptors, which pro-
vides anti-inflammatory activity — obviously, from a clin-
ical point of view, this should manifest itself in the form 
of a decrease in the symptomatology of diseases against 
the background of the continuation of the pathologi-
cal process. This phenomenon is due to the production 
of anti-inflammatory cytokines when IgG4 combines 
with Fc receptors on phagocytes, which will be described 
in more detail below [4].

IGG4-АЗ

Many human diseases are accompanied by changes 
in serum and tissue levels of antibodies. For a long time, 
autoimmune pathological conditions with a similar histo-
logical picture, such as autoimmune pancreatitis, Küttner’s 
tumor, Riedel’s thyroiditis, sclerosing cholangitis, retroperi-
toneal fibrosis (including multifocal fibrosclerosis) and oth-
ers, orbititis, mastitis, mastitis , otitis media, laryngitis, phar-
yngitis, rhinitis, rhinosinusitis, lymphadenitis, pancreatitis, 
cholangitis, pneumonia, pericarditis, mastitis, tubulointer-
stitial nephritis, prostatitis, aneurysms, etc.) were considered 
independent diseases (Fig. 1).

Only in recent decades have researchers from centers 
around the world started talking about a similar pathologi-
cal mechanism for the development of these conditions and 
the possible syndromic manifestation of the same disease, 
which can fundamentally change approaches to their diag-
nosis and treatment. Some diseases, which were previous-
ly associated with the involvement of one organ, are now 
considered as manifestations of IgG4-associated diseases 
(IgG4-A3) [5].

IgG4-A3 were isolated into a separate group of autoim-
mune pathology only at the beginning of the XXI centu-
ry, when in 2001 Hamano et al. revealed the relationship 
of all the diseases listed above with an increased level 
of IgG4 production. IgG4-A3 is a chronic immune-mediat-
ed pathology of various organs, characterized by moiré-
like fibrous inflammation of the affected tissues, their in-
crease (edema) and abundant infiltration of IgG4-positive 
plasma cells, as well as an increase in the level of serum 
IgG4 [6 ].

IgG4-A3 is often diagnosed at the stage of noticeable 
changes in the organ, dysfunction, or accidentally during 
a biopsy in an attempt to verify another pathology. If un-
treated, the disease leads to fibrosis and irreversible organ 
damage [7]. Most often, IgG4-A3 manifests itself as lesions 
of the salivary and lacrimal glands, lymphadenopathy, and 
type 1 autoimmune pancreatitis [8].

ETHIOLOGY OF IGG4-АЗ

As with other autoimmune diseases, the etiology 
of IgG4-A3 remains not fully understood. Traditionally, it is 
assumed that there is a genetic predisposition and the influ-
ence of a number of epigenetic factors in the initiation and 
further development of the disease.

Today, on the basis of genetic studies, some changes 
in the genome have been established that can create a sta-
tistical probability of a predisposition to IgG4-A3 [9]. These 
are, first of all, certain variations of genes related to the ma-
jor histocompatibility complex (HLA-DR), and mononucle-
otide polymorphisms of significant genes (SNP). However, 
further research is required to verify the genetic compo-
nents of the disease [9].

Due to the low practical significance of determining 
the genetic predisposition to incurable diseases in the ab-
sence of routine genome editing technologies, it is of much 
greater interest to establish epigenetic changes that lead 
to the onset and progression of the disease, in particular, 
to assess the pathogenic triggers non-IgG4-A3 (see next 
section).
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IMMUNOPATHOGENESIS OF IGG4-A3

The exact immunopathogenesis of IgG4-A3 is currently 
unknown, which may be due to insufficient knowledge about 
the function of IgG4 in normal conditions. Unambiguously, 
in these diseases, there are violations of the T-helper (Th) 
balance and, in particular, changes in the Th2 regulating 
humoral response. But the question remains: is IgG4 a «wit-
ness» (marker) or pathogenic factor IgG4-A3.

Despite this, based on the properties of IgG4 and its role 
in the immune response to various antigens, it is possible 
to formulate a fairly reliable hypothesis of the development 
of IgG4-A3. As already mentioned, a number of characteris-
tics of IgG4 make antibodies of this subclass «special» from 
the point of view of the implementation of the humoral im-
mune response. The high affinity to the antigen compared 
to other IgG subclasses makes IgG4 a priority in the fight for 
antigen binding, but divalent (a practical analogue of mon-
ovalence) does not allow the formation of full-fledged im-
mune complexes for antigen elimination, which contributes 
to its persistence. Low ability to bind and activate comple-
ment components is another mechanism of «tightening» 
and chronization of the immune response without the final 

elimination of the cause that causes it, i.e. antigen. And fi-
nally, the predominant interaction of IgG4 with inhibitory 
Fc receptors of phagocytes (FcyRIIB), through which the pro-
duction of anti-inflammatory cytokines is triggered, creates 
a unique situation when a pathological process takes place 
without vivid symptoms, which usually forces the patient 
to see a doctor. This leads, on the one hand, to a late diagno-
sis of a local disease, and on the other, to its systematization 
and spread to many organs and tissues. Here are some facts 
supporting this hypothesis (Fig. 2) [10].

CLINICAL PICTURE

About 1/3 of patients have a history of atopic disease 
(bronchial asthma, allergic rhinitis, nasal polyps, atopic 
dermatitis). In the absence of a history of atopy, some pa-
tients may have eosinophilia and / or an increase in serum 
IgE levels [5, 7, 8]. Clinical symptoms of IgG4-A3 are present-
ed quite widely, more often they manifest in one or more or-
gans, simultaneously or sequentially. Diseases can be suba-
cute or chronic, manifest themselves with a spectrum of mild 
local symptoms or massive tissue damage and organ failure. 
Among the most characteristic symptoms of manifestation 

Figure 1. Variants of clinical manifestation of IgG4-associated diseases.

•	 Hypophysitis
•	 Hypertrophic pachymeningitis
•	 Neuropathy

•	 Riedel thyroiditis
•	 Fibrosing Hashimoto thyroiditis
•	 Mikulicz disease
•	 Kuttner tumor

•	 Periaortitis, aortitits, pericarditis, 
lesions of coronary arteries

•	 Autoimmune pancreatitis type 1
•	 Cholecystitis
•	 Sclerosing cholangitis
•	 Hepatopathy
•	 Inflammatory pseudotumors of 

abdominal cavity
•	 Retroperitoneal fibrosis
•	 Stomach disease with chronic ulcer
•	 Esophagitis
•	 Interstitial nephritis
•	 Membranous nephropathy

•	 Orbital pseudotumor
•	 Scleritis
•	 Retinopathy
•	 Compression of trigeminal and 

optic nerve
•	 Obstruction of nasolacrimal duct

•	 Interstitial lung disease
•	 Bronchial disease
•	 Pulmonary hypertension
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are kidney dysfunction, general weakness, enlargement 
of the submandibular or parotid salivary glands, hearing 
loss, and thirst. This characteristic of IgG4-A3 suggests that 
the symptoms and features of the anamnesis are very, very 
variable, and this, in turn, imposes requirements on a certain 
level of specificity of diagnostic methods.

In 2019, US researchers identified the main four pheno-
typic groups of IgG4-A3 [11]. These groups suggest a struc-
tured structure that can be used to clarify the etiology 
of the disease, identify risk factors, and develop personalized 
treatment strategies. The presence of phenotypic IgG4-A3 
groups contributes to early diagnosis, timely prescription 
of pathogenetic therapy and, as a consequence, minimiza-
tion of irreversible organ damage [11]. Given the multiple 
organ nature of IgG4-A3, the potential number of pheno-
typic groups is on the order of several thousand, but most 
of them are not applicable for clinical practice or scientific 
research. The four groups listed below differ from each oth-
er in the distribution of affected organs, the patient’s de-
mographic characteristics (race, sex, age), and serum IgG4 
concentration.
•	 Group 1: damage mainly to the pancreato-hepatobiliary 

system. The probability of damage to the pancreas in this 
group, according to the study, was 87%, the gallblad-
der — 55%, the liver — 13%.

•	 Group 2: retroperitoneal fibrosis (53%) and/or aortitis 
(22%).

•	 Group 3: limited lesion of the structures of the head and 
neck according to the type of incomplete Mikulicz syn-
drome. The likelihood of damage to the lacrimal glands 
in this group was 60%; submandibular glands  — 50%, 
parotid glands — 22%; orbits — 22%.

•	 Group 4: diseases of the head and neck according 
to the scheme corresponding to Mikulicz syndrome, as 
well as systemic multiple organ damage. The probabili-
ty of damage to the parotid gland in group 4 was 49%; 
pancreas — 46%; lungs — 39%; kidneys — 36%; orbital 
damage probability <1%.
As for the age and sex characteristics of these groups, 

the proportion of female patients was significantly higher 
in group 3 (76%) compared to groups 1, 2 and 4, where this 
indicator was much lower and amounted to 21%, 26% and 
22%, respectively [11 ]. The average age at diagnosis was low-
er in group 3 (55 years) compared to the other three groups 
(58 years — in group 2 and 63 years — in groups 1 and 4) [11]. 
The racial distribution also varied across groups. The pro-
portion of Asian patients in groups 3 (67%) and 4 (52%) was 
significantly higher than in groups 1 (37%) and 2 (25%) [11]. 
Patients in group 4 had the highest serum IgG4 concentrations 
(median 1170 (interquartile range (IQR) 520–2178) mg / dl), 

Figure 2. Scheme of immunopathogenesis of IgG4-associated diseases.

An abnormal immune response to tissue damage, allergens, commensal or pathogenic microorganisms with an imbalance in the Th2 response is obviously 
a trigger for the development of IgG4-A3. Simultaneously activated Th1, Th2 and Tregs produce IFN-y, IL-4, IL-5, IL-13, IL-10, IL-21 and TGF-0. Tregs produce 
TGF0-1, which activates fibroblasts and induces differentiation of endothelial and epithelial cells into myofibroblasts, resulting in tissue fibrosis [8]. IL-4 and 
IL-10 control the activation of autoreactive B cells to form IgG4 and IgE, and induce differentiation and replication of plasma cells into IgG4 +. IL-5, IL-13 
and TGF-0 activate fibroblasts and eosinophils. IFN-y can also promote macrophage activation and fibrosis of damaged tissues; IgG4 and IgE antibodies 
can cross-react with an autoantigen. Activated autoreactive T cells can promote germinal center formation and attract more and more autoreactive B cells. 

IFN-y — interferon gamma; IL — interleukin; TGF-0 — transforming growth factor-beta; Th — T-helper; Treg — T regulatory cells
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followed by group 3 (445 (183–888) mg / dl) and group 1 
(316 (147–622) mg / dl); group 2 had the lowest serum IgG4 
concentrations (178 (63–322) mg / dL) [11].

DIAGNOSTICS

In 2011, Umehara et al. proposed criteria for the diag-
nosis of IgG4-A3 for practical use [12] (Fig. 3). However, due 
to the nonspecificity of symptoms and changes in the esti-
mated parameters, the diagnosis of IgG4-A3 should be based 
on a comprehensive analysis of clinical symptoms, laborato-
ry signs, results of histological examination and data of im-
aging methods.

In laboratory examination of patients with IgG4-A3, an in-
crease in the level of IgG4 is usually detected, but its concen-
tration cannot be used as the only diagnostic criterion due 
to its low specificity. Currently, the possibility of determining 
plasmablasts as a marker of the disease is being discussed, 
and the gold standard in the diagnosis of Ig4-AZ is a biopsy 
followed by a description of the histopathological picture [13].

In 2019, with the joint efforts of specialists from the 
American College of Rheumatology (ACR) and the Europe-
an League against Rheumatism (EULAR), IgG4-AZ classifi-

cation criteria were developed and tested with the highest 
possible specificity while maintaining a moderately high 
sensitivity [14]. The classification criteria ACR and EULAR are 
based on the assessment of serological blood tests, clinical 
presentation, histological examination of the affected 
organs and the characteristics of the topical diagnosis based 
on the results of radiation diagnostics [14]. The value of the 
developed set of criteria lies in the possibility of making a 
diagnosis of IgG4-AZ on the basis of the study, even without 
performing a biopsy of the affected organs while achieving 
a sufficient number of points [14]. A preliminary assessment 
of 20 points or more is defined as the starting point at 
which a clinical case meets the criteria for IgG4-AZ staging 
(specificity 97.8%, sensitivity 82.0%) [14].

Laboratory tests and cell markers in the diagnosis of 
IgG4-A3
Due to the heterogeneity of studies aimed at studying 

IgG4-AZ, it is difficult to determine the list of necessary pa-
rameters and their threshold values ​​in the diagnosis of this 
pathology. The main biomarkers characteristic of IgG4-AZ are 
shown in Fig. 4. The most interesting are serological parame-
ters, as well as fibrosis markers. According to various sources, 

Figure 3. Algorithm for the diagnosis of IgG4-associated diseases (Umehara, et al.) [11]

Suspicion to IgG4-associated disease
Clinical and/or radiological findings (edema of organs or soft tissues),  

atopic diseases in history

Alternative diagnosis
(oncology, other inflammatory diseases, infections)

Laboratory tests (can be useful in diagnostics)
Blood serum IgG4 >1.35 g/l (high specificity in exceeding threshold value 

by two times and more), hypergammaglobulinemia, insignificant eosinophilia, 
increased blood serum IgE level

In 30–50% of patients IgG4 level is within reference 
range

Biopsy (specific histopathology) 
(Deshpande et al.)
1.	 Solid lymphoplasmatic infiltrates
2.	 Storiform fibrosis
3.	 Obliterating phlebitis

Immunological features
1.	 >10–200 IgG4-positive plasmatic cells per 

high power field
2.	 Ratio IgG4:IgG>0.4

-- Repeat biopsy
-- Overview biopsy samples obtained earlier
-- 18F-FDG PET/CT can be useful in diagnostics and make 

biopsy more accurate

Compatible clinical findings and typical histopathological picture
Diagnosis: IgG4-associated disease

Yes

Yes

Yes

No

No

No
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the threshold value of IgG4 in the range of 1.35–1.44 g / l 
in blood serum has a sensitivity of 87.2–97.0% and a specific-
ity of 79.6–82.6% in the diagnosis of IgG4- AZ [15, 16]. In one 
of the studies, it was shown that an increase in the threshold 
value of IgG4 to 2.8 g / L increases the specificity of the study 
to 96.2% and reduces the sensitivity to 56.9% [17]. Also in-
formative is the ratio of IgG 4-positive plasma cells and IgG-
positive plasma cells. Serum and tissue levels of IgG4 and 
IgG2 have diagnostic potential [18]. Soluble serum IL-2 re-
ceptor (sIL-2R) may potentially become a marker reflecting 
disease activity and response to treatment, but the available 
data are limited by a small sample. Therefore, further pro-
spective studies are required to confirm the sensitivity and 
specificity of sIL-2R in the diagnosis of IgG4-AZ [18].

Since the main component of IgG4-AZ is fibrous inflam-
mation, it is logical to assume that fibrosis markers can help 
in the diagnosis of this pathology. According to some reports, 
the serum level of the ligand CC-chemokine 18 (CCL18) was 
significantly higher in patients with IgG4-AZ than in the con-
trol group, and also directly correlated with the number 
of affected organs, disease activity, sIL2R level  [19], tissue 
infiltration M2 -macrophages and the degree of fibrosis [20]. 
In addition, there is evidence of an increase in the serum lev-
el of laminin 511-E8 in patients with IgG4-AZ compared with 
the control group [21], and galectin-3, prohibitin and an-
nexin A11 can take part in the pathophysiological processes 
in IgG4-AZ [19].

A cellular marker of inflammatory fibrosis can be М2-
macrophages, therefore, cytokines associated with them 
(IL-33, IL-10, CCL18) [19]. Due to pronounced fibroinflam-
matory changes, an increase in the level of circulating plas-
mablasts can be considered as one of the markers of this 
group of diseases (sensitivity 95%, specificity 82%) [22, 23] 
and a predictor of the prognosis of therapy success [24]. 
CD4 + cytotoxic T-lymphocytes correlate with the activity 
of the disease and with the number of lesions [24].

Biopsy
Currently, biopsy data are the gold standard for IgG4-AZ 

diagnostics [5]. Diagnosis of IgG4-AZ is based on the his-
topathological picture in the organs involved, which must 
meet the following criteria:
1.	 the presence of solid lymphoplasmic infiltrates;
2.	 storiform fibrosis;
3.	 obliterating phlebitis;
4.	 eosinophilic infiltration [5, 25].

An important stage in the study of a biopsy is an immu-
nohistochemical study, during which the ratio of IgG4 + / 
IgG + and the number of cells IgG4 + / proteins promoting 
hibernation (hpf ) is determined [14].

Molecular imaging in the diagnosis of IgG4-A3
The prospects for the diagnosis of IgG4-A3 from the point 

of view of molecular imaging are very interesting. At first, it 
consisted in the use of WF-FDG PET / CT (fluorodeoxyglu-
cose labeled with a radioactive isotope of fluorine-18, posi-
tron emission (PET) and computed tomography (CT)), which 
bore fruit: Allowed to determine the localization of areas 
of inflammation, to assess the spread of the disease, to make 
a decision on a biopsy and was used to monitor the response 
to therapy.

Recently, however, there have been reports of more in-
formative imaging studies in the framework of IgG4-A3, 
namely 68Ga-FAPI PET / CT (inhibitor of fibroblast activator 
protein, labeled with the gallium-68 radioisotope PET / CT) 
[26 , 27].

In August 2019, the experience of imaging IgG4-A3 using 
WF-FDG PET / CT and 68Ga-FAPI PET / CT was published. In a pa-
tient with a serum IgG4 titer of 11,300 mg / l (with a reference 
range of 80–1400 mg / l), according to WF-FDG PET / CT, areas 
of FDG accumulation in the lymph nodes of the neck and me-
diastinum and in the right lung were revealed; also areas with 
increased FDG accumulation were identified in the parotid 
and submandibular glands. According to 68Ga-FAPI PET / CT, 
an intensive accumulation of the radiopharmaceutical was 
revealed in the same areas as according to WF-FDG PET / CT, 
but in addition, areas of accumulation in the pancreas were 
found [28]. This makes 68Ga-FAPI more specific for the im-
aging of IgG4-A3 foci, which is probably due to the severity 
of the fibrous component [28].

IGG4-AZ IN THE PRACTICE OF THE ENDOCRINOLOGIST

IgG4-associated dacryoadenitis and sialoadenitis
Currently, Mikulicz disease (BM) and chronic scle-

rosing sialoadenitis (Kuttner tumor) are defined as part 
of the IgG4-A3 spectrum. Mikulicz disease is characterized 
by bilateral symmetric damage to the lacrimal and all groups 
of salivary glands due to massive lymphoplasmacytic infiltra-
tion without impairing their function. Mostly middle-aged 
women are ill. Unlike other diseases included in IgG4-A3, 
fibrosis is never formed in BM [29].

Figure 4. Suspected biomarkers IgG4-AZ
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Kuttner tumor is a IgG4-associated sialoadenitis and 
affects one or both of the submandibular glands [30]. It is 
characterized by progressive periductal fibrosis, formation 
of lymphoid follicles, dilatation of ducts with massive lym-
phoplasmacytic infiltration, and acini atrophy [29].

Thyroid pathology (Riedel’ thyroiditis, fibrosing 
autoimmune thyroiditis)
Riedel thyroiditis (TR) is an extremely rare, slowly progres-

sive inflammatory disease of the thyroid gland, in which one 
or both lobes are enlarged and replaced by connective tissue, 
which is accompanied by compression of adjacent neck struc-
tures; fibrosis often extends beyond the thyroid capsule and 
affects adjacent organs [7]. Usually the goiter is hard, the so-
called «stony density», and is soldered to the surrounding tis-
sues. Patients are worried about shortness of breath, hoarse-
ness, difficulty breathing and swallowing [8].

Most patients with TR are characterized by euthyroidism. 
Thyroid dysfunction occurs due to extensive replacement 
of glandular tissue with non-functioning connective tissue 
[7]. In this case, hypothyroidism with increased titers of anti-
bodies to thyroglobulin (AT TG) and thyroperoxidase (AT TPO) 
is most often detected. A review of 185 patients with TR from 
the Cleveland Clinic found that 64% had euthyroidism, 32% 
had hypothyroidism, and 4% had thyrotoxicosis [7].

In addition to TR, other pathologies of the thyroid gland 
are considered in the IgG4-A3 spectrum, namely fibrosing 
autoimmune thyroiditis (Hashimoto’s thyroiditis, AIT) and 
Graves’ disease. It is more common in young men with sig-
nificantly increased levels of AT TG and AT TPO. According 
to the data of ultrasound examination, a reduced echo-
genicity of the thyroid tissue is characteristic [6]. Patients 
with N4-mediated AIT have a higher risk of developing hy-
pothyroidism and a significant increase in the thyroid gland, 
which often serves as an indication for thyroidectomy [5].

IgG4-associated ophthalmopathy (IgG4-AО)
IgG4-AO tends to develop painless exophthalmos and 

diplopia. It is characterized by a recurrent course, and most 
often a bilateral enlargement of the lacrimal glands com-
bined with IgG4-AO is demonstrated. Both IgG4-AO and 
non-IgG4-related idiopathic orbital inflammatory diseases 
usually respond to glucocorticoid therapy. Nevertheless, 
the frequency of relapses after cessation of glucocorticoids 
is usually higher in IgG4-AO (67% versus 30%), and relapse 
occurs earlier (the average duration of relapse is 1 month 
versus 5 months) [31].

IGG4-A3 THERAPY TODAY AND IN PROSPECT

According to the 2015 international consensus 
on the treatment of IgG-AZ, 87% of experts are of the opin-
ion that drug therapy is indicated for all patients with symp-
toms of the active phase of the disease, while asymp-
tomatic patients do not always require immediate 
initiation of therapy [ 32]. Nevertheless, the timely initiation 
of treatment leads to a faster and more complete remission. 
Glucocorticosteroids (GCS) or their combination with basic 
anti-inflammatory drugs (DMARDs) are proposed as first-line 
drugs for inducing remission [30, 32, 33].

In a 2019 meta-analysis, various options for induction 
of remission in patients with IgG4-AZ were considered [34]. 

Thus, the combination of corticosteroids and DMARDs is as-
sociated with a higher probability of remission compared 
to monotherapy with corticosteroids, DMARDs, and ritux-
imab [34]. As a maintenance therapy, rituximab is most 
effective, and DMARD monotherapy is the safest in terms 
of the development of side effects [34].

Often, tamoxifen, a selective estrogen antagonist, is pre-
scribed in combination with corticosteroids, which can be 
used as monotherapy (in patients with corticosteroids resist-
ance) or as adjuvant therapy to reduce the corticosteroids 
dose. This drug reduces the expression of TGF-β, which can 
lead to a slowdown in tissue fibrosis. Several cases of reduc-
tion of the focus of connective tissue and reduction of symp-
toms of the underlying disease during therapy with tamoxifen 
have been described [7]. Clinical reviews discuss tamoxifen 
doses ranging from 10 to 20 mg / day [8]. In case of resistance 
to therapy with GCS / combination of GCS with tamoxifen or 
monotherapy with tamoxifen, treatment with rituximab is 
recommended [7]. Rituximab is genetically engineered chi-
meric mouse or human monoclonal antibodies with specific-
ity for the CD20 antigen (CD20-AG) localized on the surface 
of pre-B-lymphocytes and mature B-lymphocytes. The struc-
ture of rituximab is IgG1. The Fab-fragment of rituximab 
binds to CD20-AG on lymphocytes and, with the participa-
tion of the Fc-domain, initiates immunological reactions me-
diating lysis of B cells [6]. A decrease in IgG4 levels against 
the background of insignificant changes in other IgG sub-
classes during rituximab therapy may be explained by the fact 
that IgG4 + cells are shorter-lived than cells expressing other 
IgG subclasses [35]. The antifibrosing effect of rituximab may 
be due to a decrease in myofibroblast activity in patients with 
IgG4-A3 [35]. Rituximab appears to be a promising drug for 
the treatment of IgG4-A3, especially in cases resistant to oth-
er therapy and with a history of relapse. At the same time, 
the basal levels of IgG4 and IgE in the blood serum are reliable 
predictors of recurrence [34].

Evaluation of the production of interferon type 1 (I-IFN) 
and inter-leukin-33 (I-IFN / IL-33) may be of interest as a ther-
apeutic target in patients with IgG4-A3, since in these dis-
eases the production of plasma cells increases. dendritic 
cells of I-IFN and, as a consequence, increases the level of IL-
33, which plays an important role in inflammatory diseases 
and fibrosis [36].

In case of a negative response to conservative therapy 
and, as a result, an enlargement of the thyroid gland with 
significant compression of the trachea and esophagus, sur-
gical treatment (thyroidectomy) is performed. In this case, 
the frequency of surgical complications (paresis of the recur-
rent laryngeal nerve, hypoparathyroidism, etc.) approaches 
39% of cases, even in expert hands, due to the tight adhesion 
of the thyroid gland with the surrounding tissues. In such sit-
uations, to eliminate the symptoms of compression, they are 
limited to hemithyroidectomy or removal of the isthmus [5].

CONCLUSION

Elucidation of the common components of the etiopatho-
genesis of various diseases can significantly improve their di-
agnosis and treatment, and in the long term — prevention. 
IgG4-associated endocrine diseases can be considered as an 
example. Using specialized multimodal (laboratory and in-
strumental) examination methods, it is possible to quickly 
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and accurately establish the diagnosis, prevalence, clinical 
prognosis, choose the optimal treatment method and assess 
the response to it. The prerequisites for this are constant up-
dating of evidence-based knowledge and inter-disciplinary 
communication. Further in-depth multidisciplinary research 
is needed to improve diagnostic and treatment algorithms 
for IgG4-A3 with the involvement of immunologists, endo-
crinologists, pathologists, radiologists and other specialists.
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