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PE3IOME. Beegenne. AyTOMMMYHHbI TUPEOUANT ABAAETCA aKTyasbHOW NPO6IEMON AEeTCKON SHAOKPUHONO-
TN B CBAI3K C €ro HeraTMBHbIM BJIMSIHUEM Ha POCT W pa3BUTUe pebeHKa. B ApKTMYeCKOM pernoHe, K KOTopo-
MY OTHOCUTCS YacTb ApXaHresibCKOW 061aCTH, NO CPABHEHWUIO C KO)XXKHEE PACMONIOXKEHHbIMU pailoHaMu Poccuu,
MpeapacnonoXeHHOCTb K ayTOMMMYHHbIM 3ab60/1eBaHNsIM peanu3yeTca B 60nee paHHeM BospacTe. C yyeTom
N3MEHSAIOWNXCA KNMMATUYECKMX YCNOBUIA, MaHLEMUU HOBOW KOPOHABUPYCHOM MHGEKLMK, @ TaKXKe UBMEHEHUSA
9KONOrMYECKON CUTyaL MK akTyanbHa OLeHKa 3a60/1eBaeMOCTI ayTOMMMYHHbIM TUPEOUAUTOM Yy AeTell ApxaH-
renbCKoii 061aCTU 3a ANUTENbHbIA NEPUOJ BPEMEHMU C LIeNbH0 060CHOBAHMSA LIeNeco06pas3HOCTI NOUCKA PaHHUX
MapKepoB Hayana ayTOMMMYHHOI# TMpeonaTuu W NoMcKa pblyaroB BO3LeNCTBUS HA ayTOMMMYHHbIi npouecc.
Ljenb. NpoaHannsmpoBaTb AMHAMMKY PacnpoCTPAHEHHOCTMU U NePBUYHOI 3a60/1€BAEMOCTN ayTOMMMYHHbIM TH-
pPeonauTOM y AeTCKOro HaceneHus ApxaHrenbckoi obnactu 3a nepuog 2014-2023 rogoB. Metogbl. B gaHHoii
paboTe NpoBe/ieHa OLeHKa 06LLeii M NepBUYHOI 3a601€BaEMOCTI ayTOMMMYHHbIM TUPEOUANTOM Y fieTeit: 1) no
AaHHbIM cTaTucTUYecknx Gopm N2 12 «CBefeHUs 0 yncne 3aboneBaHuii, 3apermcTpUPOBaHHbIX Y NMaLMEHTOB,
NPOXUBAKLWMX B paiioHe 06CNYXNBAHUA MEAULMHCKON OpraHu3aLum», 2) No faHHbIM y4eTHbIX hopm 025-1/y
Mo obpalyaeMocTh B 0611aCTHbIE U TOPOACKME MeAULMHCKME YUpexXaeHnst ApxaHrenbCKoii 061acTu 3a nepuop,
2014-2023 rofoB. Pesynbratbl. BbisiBfieH pocT pacnpoCTpaHEHHOCTM ayTOMMMYHHOro Tupeouaunta B ApxaH-
refibCKoOii o6nactu 3a nocnefHee aecstunetue. MNepBuMyHaa 3a601eBaeMOCTb OCTAeTCA Ha MPeXHEM YPOBHE.
PacnpocTpaHeHHOCTb ayTOMMMYHHOIO TUPEOUAUTA reTepOreHHa U 3aBUCUT OT paiioHa. B yacTu ApKTUYECKMX
pernmoHoB (ropog, CeBepoaBHHCK, ApxaHrenbck, HOBOABMHCK, a Takxe [pUMOPCKHii paitoH) Bbilie, YeM B ipyrux
peruoHax ApxaHrenbckoii o6nactu. Jinaupytowme nos3uLum No YactToTe pacnpoCTPaHEHHOCTU ayTOMMMYHHOIO
TupeonanTa 3aHumaert r. CeBepoaBuHCK. BbiBogbl. BO3HUKAET HEOOXOANMOCTb B 60/1e€e INy60KOM, KOMMJIEKCHOM
o6cnefoBaHuK AeTel ¢ aHHON NaTONOrNeil, 0COBEHHO NPOXUBAIOLLUX B APKTUYECKOM PErNOHE, C LieNbto PaHHe
AMArHOCTUKN U NPO(UIAKTMKKU NPOrpeccupoBaHnst ayTOMMMYHHOIO TUPEOMANTA, a TaKXe 3anycka My/bTUOp-
raHHOr0 ayTOMMMYHHOIO CUHAPOMA.

KNIOYEBDIE CJIOBA: wunToBMAHas Xene3a, ayTOUMMYHHbI TUPEOUANT, 3a60/1€BaEMOCTb, aPKTUYECKUI PErNOH,
aetn
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ABSTRACT. Introduction. Autoimmune thyroiditis is a pressing issue in pediatric endocrinology due to its negative
impact on the growth and development of the child. In the Arctic region, which includes part of the Arkhangelsk
region, compared with the southern regions of Russia, a predisposition to autoimmune diseases is realized at an
earlier age. Taking into account changing climatic conditions, the pandemic of a new coronavirus infection, as
well as changes in the environmental situation, it is important to assess the incidence of autoimmune thyroiditis in
children in the Arkhangelsk region over a long period of time in order to justify the feasibility of searching for early
markers of the onset of autoimmune thyroidopathy and finding levers of influence on the autoimmune process.
Objective. To analyze the dynamics of prevalence and primary incidence of autoimmune thyroiditis in the child
population of the Arkhangelsk region for the period 2014-2023. Methods. In this work we assessed the overall
and primary incidence of autoimmune thyroiditis in children: 1) according to statistical forms No. 12 “Information
on the number of diseases registered in patients living in the service area of a medical organization”; 2) according
to registration forms 025-1/u on visits to regional and city medical institutions of the Arkhangelsk region for the
period 2014-2023. Results. The prevalence of autoimmune thyroiditis has increased in the Arkhangelsk region
over the past decade. Primary morbidity has generally remained at the same level. The prevalence of autoimmune
thyroiditis is heterogeneous and depends on the region, and in some Arctic regions (the city of Severodvinsk,
Arkhangelsk, Novodvinsk, and the Primorsky district) it is higher than in other regions of the Arkhangelsk region.
The city of Severodvinsk holds a leading position in the prevalence of autoimmune thyroiditis. Conclusions. There
is a need for a more in-depth, comprehensive examination of children with this pathology living in the Arctic region,
for the purpose of early diagnosis and prevention of the progression of autoimmune thyroiditis, as well as the
onset of multiorgan autoimmune syndrome.

KEYWORDS: thyroid gland, autoimmune thyroiditis, morbidity, Arctic region, children
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INTRODUCTION

Autoimmune thyroiditis (AIT) is one of the most
common autoimmune diseases and the main cause of
acquired primary hypothyroidism in children [1]. The
prevalence of AIT in the world is heterogeneous and
varies widely.

According to the literature, the prevalence of AIT
among the adult population varies depending on the re-
gion and socio-economic level and ranges from 4.8 to
25.8% in women and 0.9-7.9% in men [2].

According to a systematic review and meta-analysis
by Xiaojie Hu, Yuquan Chen, the overall prevalence of
AIT in adults was 7.5%, with 17.5% in women and 6.0%
in men. The risk of developing AIT in adult women is ap-
proximately 4 times higher than in adult men [3]. Accor-
ding to W.M. Tunbridge et al., in the United States, 10% of
the population have antibodies to the thyroid gland, the
prevalence is 14% in whites and about 5% in blacks [4].

The frequency of clinically overt forms of AIT among
the population of the Republic of Belarus reaches 1%
[5], while subclinical hypothyroidism and elevated le-
vels of antithyroid antibodies in the blood can be de-
tected in 10-15% of practically healthy people [6].

In the Russian Federation, AIT affects 3-4% of the
population. Asymptomatic carriage of antibodies to
thyroid peroxidase in the general population reaches
30% [7].

According to E.A. Troshina et al., over a 10-year pe-
riod (2009-2018), a statistically significant increase in
the incidence of thyroiditis in the Russian Federation
is noted. The median incidence over 10 years was
44.8 cases per 100,000 people. This may be due to the
growth of autoimmune pathology, improved diagnos-
tics, and, in some cases, overdiagnosis [8].

The prevalence of AIT in children is less studied.
According to A.V. Kiyaev, the prevalence of AIT among
children and adolescents is 1.4% [9].

Over the past decade, there have been no large
analytical epidemiological studies in the literature on
thyroiditis, in particular AIT, in the pediatric population.
There is very little data on the incidence of antibody
carriage and subclinical hypothyroidism.

The Arkhangelsk region (AR) is the largest subject
of the Russian Federation in the north of the Euro-
pean part of Russia. It belongs to the regions of the
Far North and equivalent to them, and part of the AR,
namely: municipalities — the city of Arkhangelsk, the
city of Severodvinsk, the city of Novodvinsk, districts —
Mezensky, Leshukonsky, Onezhsky, Pinezhsky and
Novaya Zemlya — to the Arctic regions. Moreover, the
urban agglomeration — Arkhangelsk, Severodvinsk,
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Novodvinsk — has large city-forming industrial enter-
prises.

According to available scientific data, for children
of the AR, along with desynchronosis in the process
of formation of the immune system in early ontoge-
nesis, signs of a decrease in the reserve capacity of
the immune defense and an increase in autoimmunity
are characteristic. Due to the influence of a complex of
unfavorable factors (climatic, geographical and techno-
genic) in the conditions of the Arctic region, a predispo-
sition to autoimmunity is realized earlier [10].

In the “THYRCOV” study, which included 287 pa-
tients with COVID-19, hypothyroidism was detected in
5.2%, and thyrotoxicosis in 20.2% [11]. Subacute thy-
roiditis is often a consequence of COVID-19 [12-14].

Itis assumed that SARS-CoV-2 can also act as a trig-
ger for autoimmune thyroid disease. SARS-CoV-2 infec-
tion plays a role in triggering or enhancing autoimmune
diseases among susceptible patients, or worsening
pre-existing autoimmune disorders, which increases
the likelihood of developing autoimmune thyroiditis, as
well as autoimmune polyglandular syndromes in these
patients [11]. Given changing climatic conditions, the
pandemic of a new coronavirus infection, as well as
changes in the environmental situation, it is necessary
to assess the incidence of AIT in children in the Arkhan-
gelsk region over a long period of time in order to justify
the feasibility of searching for early markers of the on-
set of autoimmune thyroidopathy and finding levers of
influence on the autoimmune process.

MATERIALS AND METHODS

This work assesses the incidence of autoimmune

thyroiditis in children:

1) according to statistical forms No. 12 “Informa-
tion on the number of diseases registered in pa-
tients living in the service area of a medical or-
ganization” under the ICD-10 code “E 06" for the
period 2014-2023;

2) according to registration forms 025-1/u — on
visits to regional and city medical institutions
of the Arkhangelsk region (State Budgetary
Healthcare Institution of the Arkhangelsk Region
“Arkhangelsk Regional Children’s Clinical Hospi-
tal named after P.G. Vyzhetsov”, city children’s
medical institutions of large cities (Arkhangelsk,
Severodvinsk, Novodvinsk, Kotlas, Koryazhma,
Velsk)) for the period 2014-2023.

The indicators of general incidence (prevalence)

and primary incidence of thyroiditis, in particular auto-
immune thyroiditis, were studied.

2025 183

of the North-West

ISSN 3034-6312 (Print) ISSN 3034-6320 (Online)

N 2 Tom 13



In order to assess the demographic characteristics
of the population of the Arkhangelsk region, the annu-
al reports of the State Statistics Committee on natural
population movement and migration processes were
studied. A statistical analysis of the incidence of auto-
immune thyroiditis in children was carried out, taking
into account demographic, climatic, economic and
technogenic factors.

Subsequently, the dynamics of these parameters
were assessed using statistical methods. To assess
the dynamics of prevalence and incidence, linear re-
gression models were built, the regression slope (co-
efficient b) was calculated. Using Student'’s t-test, an
assessment of the statistical significance of the diffe-
rence in the coefficient from zero was made. The pre-
sence of dynamics was considered statistically signifi-
cant at p <0.05.
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Data processing was carried out using Microsoft
Excel 2019.

RESEARCH RESULTS
AND THEIR DISCUSSION

During the processing of statistical form No. 12 for
the ICD-10 code (E 06) “Thyroiditis”, a statistically sig-
nificant increase in the overall incidence (prevalence)
among children in the Arkhangelsk region was revealed
in dynamics over the past 10 years from 126.94 to
238.4 per 100 thousand children (b=6.78 at p=0.028,
R2=0.47) (Fig. 1). This may be due to a decrease in
the child population of the AO from 212,694 in 2014 to
193,785 in 2023.

The average prevalence of AIT over the past
10 years is 179 per 100 thousand children, from 0.12
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Years

Fig. 1. Dynamics of the prevalence of autoimmune thyroiditis in children of the Arkhangelsk region per 100,000 child

population for the period 2014-2023
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Fig. 2. Dynamics of primary incidence of autoimmune thyroiditis in children of the Arkhangelsk region per 100,000 child

population for the period 2014-2023
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to 0.2%, which corresponds to Russian indicators
(0.1-1.2%). Thus, according to E.N. Sibileva, the pre-
valence of AIT in children by visits in 2003 was 32.9 per
100 thousand children. Thus, over the past 20 years, a
sevenfold increase in the prevalence of AIT in children
in the Arkhangelsk region has been noted.

In the Arkhangelsk region, the primary inci-
dence of thyroiditis over 10 years averages 49 per
100,000 children. At the same time, no statistically sig-
nificant changes in this indicator were found (b=-1.82
at p=0.432, R2=0.078). However, a peak in the growth
of primary incidence was noted in 2017 (Fig. 2). The
decrease in prevalence and primary incidence in the
period from 2019 to 2022 requires reflection and may
be associated with a decrease in detection against the
background of a shortage of specialists (pediatric en-
docrinologists).

According to E.V. Ogryzko et al., the overall inci-
dence of thyroiditis among children aged 0-17 years in
the Russian Federation in 2018 was 134.6 per 100,000
of the child population, of which 81.5 per 100,000 of
the population at the age of 0-14 years, and 464.1
per 100,000 of the child population at the age of 15—
17 years. The primary incidence of thyroiditis among
children aged 0-17 years in the Russian Federation in
2018 was 31.3 per 100,000 of the child population, of
which 20.9 per 100,000 of the population at the age of
0-14 years, and 95.6 per 100,000 of the population at
the age of 15-17 years [15]. Thus, in 2018, the preva-
lence (in the Arkhangelsk region — 177.9 versus 134.6
per 100,000 children in the Russian Federation) and pri-
mary incidence (in the Arkhangelsk region — 57 versus
31.3 per 100,000 children in the Russian Federation) of
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thyroiditis in the Arkhangelsk region are higher than in
Russia as a whole.

An analysis of the incidence of AIT in children living
in the city and in rural areas was conducted. The share
of the urban child population suffering from AIT ranges
from 83.4 to 93.7% of the total number of patients in
the Arkhangelsk region.

We analyzed the incidence of the urban child po-
pulation using the example of the five largest cities of
the Arkhangelsk region. These include: 1) Arkhangelsk
industrial agglomeration: Arkhangelsk (home to enter-
prises of the timber processing industry, fishing and
fish processing industries, mechanical engineering and
ship repair), Severodvinsk (called the center of nuclear
shipbuilding in Russia), city-forming enterprises — PA
Sevmash, ship repair center Zvyozdochka, PA Arktika),
Novodvinsk (Arkhangelsk Pulp and Paper Mill); 2) Kot-
las (the main industries are mechanical engineering
and metalworking, forestry and woodworking); 3) Ko-
ryazhma (an enterprise of the timber industry complex
of 0JSC llim Group); 4) Novodvinsk (JSC Arkhangelsk
Pulp and Paper Mill).

The city of Severodvinsk occupies a leading posi-
tion in the prevalence of AIT (Fig. 3). A statistically
significant increase in the prevalence of AIT among
children in Severodvinsk over the past 10 years was
revealed, from 192 to 359 per 100,000 children (b=21.4
at p=0.000154, R?=0.848) (Fig. 4). Currently, the pre-
valence of AIT in Severodvinsk exceeds the prevalence
in Arkhangelsk by 1.5 times. An increase in the prima-
ry incidence of AIT in Severodvinsk was noted from
60.4 to 175 per 100,000 children (b=4.88 at p=0.32,
R2=0.122) from 60.4 to 176.2 per 100,000 children
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Fig. 3. Dynamics of the prevalence of AIT in children in five large cities of the Arkhangelsk region per 100 thousand

children for the period 2014-2023
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Fig. 5. Dynamics of primary incidence of autoimmune thyroiditis in children of Severodvinsk per 100,000 children for

the period 2014-2023

(Fig. 5). A longer observation period is required to ob-
tain statistically significant data.

There was a statistically insignificant increase in the
prevalence of AIT among children in Arkhangelsk over
the past 10 years from 159 to 238 per 100,000 child-
ren (b=5.56 at p=0.1, R2=0.297). The primary incidence
of AIT among children in Arkhangelsk in total over the
past 10 years remains at the same level (b=-4.3 at
p=0.188, R2=0.2), despite the fact that there is a signi-
ficant decrease in the gross emission of pollutants into
the atmosphere. According to L.F. Popova et al., gross
emissions of pollutants (sulfur dioxide, carbon mono-
xide, nitrogen oxide, hydrocarbons, volatile organic

compounds) decreased by 71.8% over 10 years since
2070 (due to the fact that the Arkhangelsk Thermal
Power Plant switched to burning natural gas instead
of fuel oil, and the Solombala Pulp and Paper Mill was
shut down in December), while the volumes of pollutant
emissions into the atmosphere from motor vehicles did
not change significantly in 2014-2018 [16].

The continued high level of primary morbidity may
be due to a complex deterioration in overall health. Ac-
cording to a number of authors, the number of children
with health group 1 in various regions of Russia ranges
from 8 to 36%, with group 2 — from 46.5 to 57% [17].
An increase in the prevalence of AIT in Novodvinsk has
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been noted over the past 2 years to 194.7 per 100 thou-
sand children. In 2003, according to E.N. Sibileva, the
prevalence of AIT in Novodvinsk was 90.8 per 100 thou-
sand [10]. Thus, over the past 21 years, a twofold in-
crease in the prevalence of AIT in Novodvinsk has been
revealed. According to the report of the Ministry of Natu-
ral Resources and Forestry Complex of the Arkhangelsk
region, among the child population of the Arkhangelsk
region, the highest levels of endocrine system patholo-
gy are noted in Krasnoborsky district (64.5%), Ustyan-
sky District (62.9%) and in Severodvinsk (48.4%). In
terms of morbidity among adolescents, the areas with
the highest risk are Severodvinsk (201.7%), Konoshsky
district (128.6%), and Kotlas (84.1 %).

We present data on the incidence of AIT in children
living in rural regions of the AO (Fig. 6). Of the 21 districts
of the AQ, at present (as of 01.01.2024), the highest preva-
lence of AIT is observed in Vinogradovsky district (second
only to 3 large cities of the AQ) — 204.3 per 100,000 child-
ren, then in Primorsky district — 146.3, in Kholmogorsky
district — 144.3, Pinezhsky district — 131.5, Krasnoborsky
district — 120.5 per 100,000 children.

The prevalence of AIT varies widely, which may be
due to a lack of micronutrient intake, vitamin D, and the
environmental situation in the regions.

There was a statistically insignificant increase in the
prevalence of AIT among children in Arkhangelsk over
the past 10 years from 159 to 238 per 100,000 children
(b=5.56 at p=0.1, R?=0.297). The primary incidence of
AIT among children in Arkhangelsk has remained at the
same level over the past 10 years (b=-4.3 at p=0.188,
R?=0.2), despite the fact that there has been a signi-
ficant decrease in gross emissions of pollutants into
the atmosphere. According to L.F. Popova et al., gross
emissions of pollutants (sulfur dioxide, carbon mo-
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noxide, nitrogen oxide, hydrocarbons, volatile organic
compounds) decreased by 71.8% in 10 years from 2010
(due to the fact that the Arkhangelsk CHPP switched
to burning natural gas instead of fuel oil, the work of
the Solombalsky Pulp and Paper mill has been stopped
since December), whereas the volume of emissions of
pollutants into the atmosphere from motor vehicles did
not change significantly in 2014-2018 [16]. Maintaining
a high level of primary morbidity may be associated with
a complex deterioration in general health. According to
a number of authors, the number of children with the
1st health group in various regions of Russia ranges
from 8 to 36%, from the 2nd — from 46.5 to 57% [17].
There has been an increase in the prevalence of AIT in
Novodvinsk over the past 2 years to 194.7 per 100 thou-
sand children. In 2003, according to E.N. Sibileva, the
prevalence of AIT in Novodvinsk was 90.8 per 100 thou-
sand [10]. Thus, over the past 21 years, a twofold in-
crease in the prevalence of AIT in Novodvinsk has been
revealed. According to the report of the Ministry of Na-
tural Resources and the Timber Industry of the Arkhan-
gelsk region, among the children of the Arkhangelsk
region, the highest incidence of endocrine pathology is
observed in Krasnoborsky district (64.5%), Ustyansky
district (62.9%) and in Severodvinsk (48.4%). According
to the incidence of adolescents, the territories of max-
imum risk are Severodvinsk (201.7%), Konoshsky dis-
trict (128.6%), Kotlas (84.1%). We present data on the
incidence of AIT in children living in rural regions of the
AO (Fig. 6). Of the 21 districts of the AO, currently (as of
01.01.2024) the highest prevalence of AIT is observed
in the Vinogradovsky district (second only to 3 large
cities of the AO) — 204.3 per 100,000 children, then in
the Primorsky district — 146.3, in Kholmogorsky dis-
trict — 144.3, Pinezhsky district — 131.5, Krasnoborsky
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Fig. 6. Prevalence of AIT in children of Arkhangelsk region by districts per 100 thousand children for the period 2014-
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district — 120.5 per 100,000 children. The prevalence
of AIT varies widely, which may be due to a lack of con-
sumption of trace elements, vitamin D, as well as the
environmental situation in the regions.

CONCLUSIONS

1. The prevalence and primary incidence of thyroidi-
tis among children in the Arkhangelsk region is general-
ly comparable to the all-Russian indicators.

Moreover, in dynamics since 2014, a statistically sig-
nificant increase in the prevalence of AIT in the Arkhan-
gelsk region was revealed with a peak in 2017. The
prevalence of AIT in some Arctic regions (Severodvinsk,
Arkhangelsk, Novodvinsk, and Primorsky District) is
higher than in other regions of the Arkhangelsk region.

2. Despite the improvement of the environmental
situation in the region, due to the complex deterioration
of general health, the primary incidence remains at the
same level.

A longer observation period is required to identify
statistically significant dynamics in primary incidence.

3. Traditionally, the share of the urban child popu-
lation suffering from AIT ranges from 83.4 to 93.7% of
the total number of patients in the Arkhangelsk region.
The city of Severodvinsk occupies a leading position in
the prevalence of AIT, where a statistically significant
increase in prevalence has been identified over the
past decade.

Taking into account the increasing prevalence and
morbidity, it is necessary to identify AIT at the early
stages of development, including by examining chil-
dren at risk (diabetes mellitus, Down syndrome, celiac
disease), as well as the introduction of an early care
and prevention system.

There is a need for a deeper comprehensive exa-
mination of children with this pathology, the search and
introduction of new pathogenetic treatment methods.

ORIGINAL PAPERS

It is also necessary to screen for other autoimmune
diseases associated with autoimmune thyroiditis, espe-
cially in regions with a high incidence of AIT.

AOMOAHUTEAbHAAA UHOOPMALIUA

Bknapg aBTOpOB. BCce aBTOpPbI BHEC/M CYLLECTBEH-
Hblil BKNaj B pa3paboTKy KOHLENLUWn, NpoBejeHne uc-
cnefoBaHUs U MOATOTOBKY CTaTbW, NPOYSY 1 OA06PUAN
(GuHanbHyto Bepcuto nepeg, ny6nvkauueii.

KoHpnuKT mHTepecoB. ABTOpPbI JeKnapupyioT
OTCYTCTBUE SIBHbIX M MOTEHLUWaNbHbIX KOHPNUKTOB
WHTEpPEecOB, CBA3aHHbIX C Ny6nuKauuen HacToALWen
cTaTbi.

WcTouHuK ¢puHaHCUpoBaHuSA. ABTOpbI 3asBNISOT 06
OTCYTCTBWM BHEWHero GMHaHCUPOBaHUS Npu NpoBe-
AEHUN UCCnefoBaHumA.

WHdopmupoBaHHOe cornacue Ha ny6auKaumio.
ABTOpbI NONYYNNIM MUCbMEHHOE COrnacue 3aKOHHbIX
npeacTaBuTENeN NaLWEHTOB Ha My6IMKaALNI Meau-
LMHCKUX AaHHBbIX.
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