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Pe3iome. I[langemusi kopoHaBupycHoil nHdpekuun COVID-19, BbizBaHHas Bupycom SARS-CoV-2,
npuBea K rj100aJbHOI 32001€Ba€MOCTH U BBICOKOI CMEPTHOCTH BO BceM Mupe. [1o gaHHbBIM nctopuii 60-
JIE3HU, IJIUTEIbHOE BpeMs (OT mojiyroaa a0 2-3 JIeT) Iocje mepeHeceHHoi ocTpoit nHdpekuu COVID-19
y TTAlIMEHTOB OTMEYaeTCsT BhIpakKeHHasT yCTaI0CTh, MOBBIIIIEHHAs] YTOMJISIEMOCTh, yYallleHUe CyJaeB 3a-
ooneBanuiit OPBU 3a roja, yyalneHue peLUAUMBOB KOXXHBIX 3a00JieBaHUI, aliepronarojioruii, obocTpe-
HME JIeTOYHOI MaToJIOrMu, 3a00JjieBaHUII MOYEBBIBOMSIIMNX ITyTEel, ydallleHUEe PEIUINBOB XPOHUYECKUX
MHGEKIIMOHHBIX 3a00JIeBaHM, TaKNX KaK TeplleCBUPYyCHAs M IaIlJUIOMaBUpycHass MWH(GEKINU, YTSKe-
JICHUE TeUEeHUsI XPOHUYECKUX CEPACUYHO-COCYAUCTHIX U JPYTMX COMAaTUYECKUX 3a00IeBaHUI pPa3HbBIX Op-
raHoB u cucteM. O6cjienoBaHue MaLMEHTOB MMPOBOAUIOCH HE MEHEE UeM Uyepes IIECTh MECS1IEB MOC/e BbI-
3nopoBiieHUsT oT ocTporo COVID-19. [Tomo6HBIEe cTOMKNE MOCTUHMOEKIIMOHHBIC TTOCTICICTBUS N3BSCTHHI
KaK TTOCTKOBUIHBIN cUHIAPOM. OneHUBasT MOCTKOBUIHBIN CUHIPOM, HEOOXOIMMO PACKPBITh OCHOBHBIC
KJIMHUYECKHE CUHIPOMbI MOJUOPTaHHON MaTOJOIMU, XapaKTePHOM MJIsI TOCTKOBUIHBIX MallMEHTOB. DH-
MOKPUHHBIC 1 KapIuaJlbHbIC MPOSIBICHUS MOCTKOBUIHOIO CUHIPOMAa MOTYT OBITh CICACTBUEM IIPSIMOTO
TMOBPEXICHUS BUPYCOM, NMMYHOJOTHYECKOTO M BOCITAJIUTEIILHOTO MOBPEXIACHMS, a TaKKe SITPOTeHHBIX
ocnoxHeHuit. Lleap nccienoBaHus — OLIEHUTD BAUSIHUE TsKeCcTU TedeHust octporo COVID-19 Ha TeueHue
MOCTKOBMAHOIO CUHApOMA. 3agauu ucciaenoBaHus: 1. [IpoaHann3upoBaTh BbIPa)KEHHOCTb KIMHUYECKUX
TMPOSIBJICHU# CUMIITOMOKOMJIEKCA TTOPaXKEHUS CEPAETHO-COCYIUCTON CUCTEMBI Y TIOCTKOBUIHBIX TTAITACH -
TOB B 3aBUCHUMOCTH OT CTCIICHM MOpakeHUs JIETKUX B ocTpbIit mepuoa COVID-19. 2. [IpoaHaau3npoBaThb
BBIPAXXEHHOCTh KIIMHUYECKUX MTPOSIBJIEHUI TTATOJIOTMU SHIOKPUHHOW CUCTEMBI, B TOM YHCJIE BIIEPBBIE BbI-
SIBJICHHOM, Y TIOCTKOBUIHBIX ITAIIMEHTOB B 3aBUCUMOCTH OT CTEIIEHU IMMOPaXKeHMsI JISTKUX B OCTPBINA IIEPUO]T

Anpec 1Jig nepenucKu:

Hobpoinuna Mapus Anrexcandposua

DBYVH «Dedepanvhblii Hay4HO-UCCAO08AMENLCK UL
UHCMUMYmM 8UPYCHbIX UH@ekyuil “Bupom”
Pocnompebnaosopa

620030, Poccus, e. Examepunbype, ya. Jlemnss, 23.
Ten.: 8 (343) 261-99-47.

FE-mail: info@niivirom.ru, mzurochka@mail.ru

Address for correspondence:

Maria A. Dobrynina

Federal Research Institute of Viral Infections “Virom”
23 Letniya St

FEkaterinburg

620030 Russian Federation

Phone: +7(343) 261-99-47.

FE-mail: info@niivirom.ru, mzurochka@mail.ru

O0pa3sen IUTHPOBAHKUS:

M.A. Jlo6peinuna, B.A. 3ypouka, A.B. 3ypouka
«Bausnue meuenus ocmpoii ungpexyuu COVID-19 na
meueHue NOCMKo8UOH020 cuHOpoma» // Poccuiickuil
ummyHnonoeuueckuil scypuan, 2025. T. 28, No 4.

C. 1039-1046.

doi: 10.46235/1028-7221-17286-10C

© floopvinuna M. A. u coasm., 2025
Dma cmamos pacnpocmMpansiemcst no AUYEH3UlU
Creative Commons Attribution 4.0

For citation:

M.A. Dobrynina, V.A. Zurochka, A.V. Zurochka “Influence
of clinical features in acute COVID- 19 infection on the course
of post-COVID syndrome”, Russian Journal of Immunology/
Rossiyskiy Immunologicheskiy Zhurnal, 2025, Vol. 28, no. 4,
pp- 1039-1046.

doi: 10.46235/1028-7221-17286-10C

© Dobrynina M.A. et al., 2025
The article can be used under the Creative
Commons Attribution 4.0 License

DOI: 10.46235/1028-7221-17286-10C

1039



JHobpwvinuna M.A. u op. Poccuiickuit ummynonoecuueckuii scypnan
Dobrynina M.A. et al. Russian Journal of Immunology/Rossiyskiy Immunologicheskiy Zhurnal

COVID-19. Tak KaK cTaTUCTUYECKU 3HAUYMMBbIX pa3JMUUil MO O]y U BO3PACTy BbISIBJIEHO HE ObLIO, TO BCE
MalMeHTHI OBLIM pa3aesICHBI Ha TPYIIIBI IO CTEISHM ITOPaXKeHUS JISTKUX B ocTphiii Tepuon COVID-19 co-
IVIACHO KJIMHUYECKUM PEKOMEHIALMSIM MO AUAarHOCTUKE U JICYSHUIO HOBOU KOPOHABUPYCHON MHMEKIINH.
JaHHoe uccienoBaHWe MOKA3aJIo, YTO KIMHUYecKass KapTUHA ITOCTKOBUIHOTO CUHIPOMA XapaKTepusy-
eTCsI BBIPaxKeHHBIM pa3HooOpa3ueM (DOPMUPOBAHUS TTOJMOPTaHHOM ITaTOJOTUH, KaK BICPBBIC BBISIBJICH-
HOI1, TaK Y MPOSIBASIIOIEHCS B yJallleHUU 000CTpeHU I XpoHUUeCKuX 3a0oneBaHuii. BeiBoasl: 1. CornacHo
MOJIYYEHHBIM JTaHHBIM, TOCTOBEPHBIE pa3andus rmoaydeHsl Mexay rpynnamMu KTO u KT1-2, a takxke KTO
n KT3-4: yactoTa o60ocTpeHMiT 3a00JIeBaHUI CEPACUHO-COCYANCTOM CUCTEMBbI B TOCTKOBUIHOM IIEPUOIC
JIOCTOBEPHO BbIIIIE B IpyInax ¢ mopaxkeHueM Jierkux B ocTpbiii mepuoa COVID-19 no cpaBHEHUIO ¢ TpyIi-
MO TTallMeHTOB 0e3 TTopaXKeHUST JIETKUX. DTU TaHHbIE TOBOPSIT O TOM, UYTO MOPAXKEHUS CEPAeIHO-COCYIM -
CTOI CHCTEMBI HAIIPSIMYIO CBsI3aHBI ¢ TsKecThio TeueHUss COVID-19, BuUpycHOIT Harpy3Koii 1 BEISIBISIIINCH
HaunbOosiee yacTo (68%) y MOCTKOBUIHBIX ITAlIMEHTOB, MEPEHECIINX TSXKEIYI0 KOPOHABUPYCHYIO MHGEK-
uto. 2. CoryiacHO TOJIy9eHHBIM JIJaHHBIM, YaCTOTa HapylIeHUT 0OMeHa TJIIOKO3bI, B TOM YKCJIe U BIIEPBbIE
BBISIBJICHHBIX, JOCTOBEPHO BO3pacTajla B MTOCTKOBUAHBIN MEPUOI Y MAIIMEHTOB C MOpaXkeHUEeM JIETKUX B
OCTpBHIii TTepuoa MH(PEKLIMU, TOTAa Kak 1Mo 3a00JIeBAaHUSIM IIIMTOBUIHOM XeJie3bl, 3a uckiaouyeHue AUT, no-
CTOBEPHBIX pa3Inuuii He oOHapyKeHo. BO3M0OXHO, 3T HapylIeHUsI TAKXKe CBSI3aHbI, C OJJHOW CTOPOHBI, C
NpUMEHEHNEM KOPTUKOCTEPOUIHOM Tepallii B OCTPHII Meprol KOPOHABUPYCHOM MH(MEKIINH, a C IPYroit
CTOPOHBI, C HapyllleHHEM pabOThl PEryJsTOPHBIX MEXaHU3MOB SHAOKPUHHONW Y UMMYHHOI CHUCTEM ITOM
BosneiictBueM Bupyca SARS-CoV-2, uto elie pa3 NOATBEPKAAaeT HAIUM MPEearojoXxeHus1 o GopMupoBa-
HHU TTOJIMOPTaHHOM ITAaTOJIOTUM Y MOCTKOBUIHBIX MTAlIMCHTOB.

Karouegvie crosa: ummynnas cucmema, KkomnviomepHas momoepaghusi, eupycnas nneemonus, ungexyus SARS-CoV-2,
NOCMKOBUOHDBLI CUHOPOM

INFLUENCE OF CLINICAL FEATURES IN ACUTE COVID-19
INFECTION ON THE COURSE OF POST-COVID SYNDROME
Dobrynina M.A.?, Zurochka V.A.», Zurochka A.V.?

@ Federal Research Institute of Viral Infections “Virom”, Ekaterinburg, Russian Federation
b Russian-Chinese Center, South Ural State University (NRU), Chelyabinsk, Russian Federation

Abstract. The COVID-19 pandemic caused by the SARS-CoV-2 virus has resulted in global morbidity and
high mortality rates worldwide. According to case histories, for a long time after acute COVID-19 infection
(sixmonthsto 2-3 years), patients may experience a pronounced fatigue, increased tiredness, higher incidence
of acute respiratory viral infections per year, increased recurrence of skin diseases, allergies, exacerbation of
pulmonary disorders, urinary tract diseases, increased recurrence of chronic viral diseases, e.g., herpesvirus
and papillomavirus infections, aggravation of chronic cardiovascular and other somatic diseases of various
organs and systems. Patients were examined at early as six months after recovery from acute COVID-19.
Such persistent post-infectious consequences are referred to as post-COVID syndrome. When assessing
post-COVID syndrome, it is necessary to identify the main clinical syndromes of multiorgan pathology
characteristic of post-COVID patients. Endocrine and cardiac manifestations of post-COVID syndrome
may be a consequence of direct damage from viral infection, immunological and inflammatory damage, as
well as iatrogenic complications. Objective of our study was to assess the impact of acute COVID-19 severity
on the course of post-COVID syndrome. The research objectives were as follows: 1. To analyze the severity of
clinical manifestations of cardiovascular disorders in post-COVID patients depending on the degree of lung
damage in the acute period of COVID-19 (CTO to CT4). 2. To analyze the severity of clinical manifestations
of endocrine disorders, including newly diagnosed pathology, in post-COVID patients depending on the
degree of lung damage in acute period of COVID-19. Since we did not found any significant gender-and
age-dependent differences, all patients were divided into groups by the degree of lung damage during acute
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period of COVID-19, according to clinical guidelines for the diagnosis and treatment of a new coronavirus
infection. This study showed that the clinical picture of post-COVID syndrome is characterized by a
pronounced diversity in development of multiple organ pathology, both newly diagnosed, or manifesting by
increased frequency of exacerbations of chronic diseases. Conclusions: 1. According to the data obtained,
reliable differences were obtained between groups CT0 and CT1-2, as well as CT0 and CT3-4: the frequency
of exacerbating cardiovascular disorders in the post-COVID period is significantly higher in groups with lung
damage over acute period of COVID-19 compared to the group of patients without lung damage. These data
suggest that cardiovascular disorders are directly related to the severity of COVID-19, viral load, and were
detected most frequently (68%) in post-COVID patients who initially had a severe coronavirus infection.
2. According to our results, the frequency of glucose metabolism disorders, including those detected for the
first time, proved to be significantly increased in the post-COVID patients with lung damage during acute
infection. Meanwhile, no significant differences were found for thyroid disorders, except of autoimmune
thyroiditis (AIT). These disorders may be associated with usage of corticosteroid therapy in acute period of
coronavirus infection, or with impairment of regulatory mechanisms of the endocrine and immune systems
induced by SARS-CoV-2 virus, thus again confirming our assumptions concerning development of multiple

organ pathology in post-COVID patients.

Keywords: immune system, computed tomography, viral pneumonia, SARS-CoV-2 infection, post-COVID syndrome

The work is completed on the topic of State
assignments FBIS Federal Scientific Research Insti-
tute of Viral Infections “Virom” Federal Service for
Supervision of Consumer Rights Protection and
Human Consumption “Study of the mechanisms
of chronic viral infection formation in patients with
post-COVID syndrome and impaired immune system
functions. Development of pathogenetic approaches
to effective prevention and immunocorrection of
identified disorders in patients with “post-COVID
syndrome” No. state registration 124031800093-5.

Introduction

The COVID-19 coronavirus pandemic caused
by the SARS-CoV-2 virus has had far-reaching
consequences. According to case histories, patients
with post-COVID syndrome experience severe
fatigue, increased fatigability, an increase in the
incidence ofacute respiratoryviral infections peryear,
an increase in the recurrence of skin diseases, allergy
pathologies, an increase in the recurrence of chronic
infectious and non-infectious diseases of various
organs and systems. Patients were examined at least
six months after recovery from acute COVID-19.
Such persistent post-infectious consequences are
known as post-COVID syndrome [7]. When asses-
sing post-COVID syndrome, it is necessary to
reveal the main clinical symptoms of multiorgan
pathology characteristic of post-COVID patients
according to the literature [3]. For example, 410
participants in a Swiss study were assessed for

complaints 7-9 months after being diagnosed with
COVID-19, of which 39.0% of patients reported
long-term symptoms such as fatigue (20.7%), loss of
taste or smell (16.8%), shortness of breath (11.7%),
and headache (10.0%), including among young,
previously healthy people [6]. In another study by
Chinese scientists, 1,733 patients were examined
6 months after acute COVID-19, in which 9%
reported a long-term sensation of palpitations and
5% reported chest pain [2]. Cognitive impairments
were noted, manifested by difficulty concentrating,
deteriorating memory, perception, and/or speech
reproduction [8]. In a study by Chinese scientists,
approximately a quarter of patients reported
anxiety, depression, and sleep disturbances 6
months after COVID-19 [2]. However, reports of
similar complaints after mild COVID-19 suggest a
contribution to their development by dysfunction
of the autonomic nervous system [l]. Long-term
cognitive impairment has been noted in studies
aimed at assessing the condition of patients who
have suffered critical illnesses; it occurs in 20-
40% of patients hospitalized with COVID-19 [10].
R.M. Ruggeri et al. write about subacute thyroiditis
with clinical manifestations of thyrotoxicosis weeks
after the disappearance of respiratory symptoms [9].
COVID-19 can lead to the manifestation of latent
autoimmune thyroiditis in the form of new-onset
Hashimoto’s thyroiditis [11] or Graves’ disease [5].
Endocrine manifestations of post-COVID syndrome
can be a consequence of direct damage by the virus,
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immunological and inflammatory damage, as well as
iatrogenic complications.

Thus, in the literature there are indications of
various clinical pathological manifestations of post-
covid syndrome, but at the same time, there is no
systematization of these studies, and there is no
data on the pathogenesis of the formation of clinical
manifestations of post-covid syndrome. In addition, if
the immune system of patients with acute coronavirus
infection has been studied quite well, then the state
of the immune system of post-covid patients remains
practically unstudied. All this served as the basis for
our studies of post-covid patients.

The aim of the study was to assess the impact
of the degree of lung damage in the acute period of
COVID-19 on the severity of clinical manifestations
of post-COVID syndrome using the example of
immune-mediated symptom complexes —
immune, proliferative, and allergopathology.

auto-

Materials and methods

A total of 131 patients who had recovered from
SARS-CoV-2 infection were examined. Of these,
48 were men aged 20 to 76 years (mean age 55.3
years) and 83 were women aged 21 to 79 years (mean
age 53.4 years). The inclusion criteria in the study
groups were: confirmed diagnosis of SARS-CoV-2
infection by polymerase chain reaction (PCR), the
presence of IgA, M to the SARS-CoV-2 virus in
the acute and post-acute periods of infection and
IgG to the SARS-CoV-2 virus during the recovery
period, computed tomography data of the lungs on
the presence or absence of changes of the “ground
glass” type. This study was conducted at least 6-12
months after the infection caused by SARS-CoV-2.
All patients were preliminarily examined by a general
practitioner and an immunologist-allergist in order to
identify concomitant diseases, as well as by doctors
of other specialties before COVID-19 to establish
concomitant diagnoses. The groups were randomized
by gender, age, concomitant diseases according to
the x? criterion. All studies were approved by the
Independent Local Ethics Committee at the State
Autonomous Healthcare Institution of the Republic
of Chelyabinsk “City Clinical Hospital No. 1” of
Chelyabinsk (protocol No. 8 dated 04/11/2022), on
the basis of which these studies were conducted, and
by the Independent Local Ethics Committee at the
Federal Research Institute of Virology and Infection
“Virom” of Rospotrebnadzor of Yekaterinburg,

protocol No. 1 dated 03/22/2024, on the basis of
which these studies were conducted.

Clinical research methods:

— Identification of persons with post-COVID
syndrome after examination by doctors: therapist,
allergist-immunologist, pulmonologist, ENT doctor.

— Filling out the immunological examination
card.

—  Physical, laboratory and instrumental exami-
nations for diagnosis.

Immunological research methods

ELISA diagnostic methods. Determination of
the level of specific IgA, M, G to the SARS-CoV-2
coronavirus, C1 inhibitor, C3a and C5a comple-
ment components by enzyme immunoassay and
immunofluorescence analysis on a Multiscan FC
Thermoscientific enzyme immunoassay analyzer
(China). The study was conducted using generally
accepted standardized enzyme immunoassay methods
(test systems of Vector-Best, Russia; Cytokine LLC,
Russia).

Statistical research methods

Based on the study results, a database was created in
Excel (MS Office 2007). Data processing and analysis
were performed using R 3.1.1 12 (RFoundation for
Statistical Computing, Vienna, Austria) and Micro-
soft Excel version 14.0. Student’s t-tests were used for
parametric data; differences were considered signi-
ficant at p < 0.05.

Equipment

The following equipment was used: Multiscan
FC Thermoscientific enzyme immunoassay ana-
lyzer (China), Mindray SL-1200 A immunochemi-
luminometer (China), related equipment (centrifuges,
shakers, thermostats, etc.), computers with software
packages required for mathematical and statistical
analysis of the results.

Results and discussion

According to the data presented in Table 1, reliable
differences were obtained between groups KTO and
KT1-2, as well as KT0 and KT3-4 — the frequency
of exacerbations of rheumatoid arthritis in the post-
COVID period is significantly higher in the group with
lung damage of less than 50% in the acute period of
COVID-19 compared to the group of patients without
lung damage, while the frequency of exacerbations
of autoimmune thyroiditis is significantly higher in
patients without lung damage in the acute period of
COVID-19 compared to the other groups.
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TABLE 1. SEVERITY OF CLINICAL MANIFESTATIONS OF THE AUTOIMMUNE SYMPTOM COMPLEX IN POST-COVID
PATIENTS DEPENDING ON THE DEGREE OF LUNG DAMAGE IN THE ACUTE PERIOD OF COVID-19

_ Qiseases with increaset_i Total m_lmber Group 1 Group 2 Group 3
incidence of relapses or first of patients CTo CT 1-2 CT 3-4
identified after clinical recovery | examined (n = 38) (n = 68) (n = 25)
from acute COVID-19 infection / (n=131)
degree of lung damage
according to CT data Abs. % Abs. % Abs. % Abs. %
. . 27.9
Rheumatoid arthritis 30 22.9 4 10.2 19 7 28.0
P12 < 0.05
. e 10.3 8.0
Aut th dit 20 15.3 1" 29.0 7 2
utoimmune thyroiditis ., <005 b.. <005

Note. Reliability of differences between groups p,-p,, P;-Ps, P»-Ps. Differences p < 0.05 (Student’s t-test) were considered reliable.

TABLE 2. SEVERITY OF CLINICAL MANIFESTATIONS OF THE SYMPTOM COMPLEX OF ALLERGOPATHOLOGY IN POST-

COVID PATIENTS DEPENDING ON THE DEGREE OF LUNG DAMAGE IN THE ACUTE PERIOD OF COVID-19

Total number

Diseases with increased incidence of of patients Group 1 Group 2 Group 3

relapses or first identified after clinical examined CTo CT1-2 CT34
recovery from acute COVID-19 infection / (n=131) (n=38) (n=68) (n = 25)
degree of lung damage according to CT

dat
ata Abs. | % | Abs. | % | Abs. | % | Abs. | %

Eczema, contact dermatitis, psoriasis 36 27.5 1 29.0 18 26.7 7 28.0
Quincke’s edema, urticaria, anaphylaxis, | g5 | 519 | 20 | 523 [ 35 [ 515 [ 13 | 520
vasculitis, alveolitis, bronchiolitis
Seasonal rhinitis, conjunctivitis 32 24.4 10 26.3 17 25.0 5 20.0
Bronchial asthma 19 14.5 4 10.5 14 20.6 1 4.0

Note. As for Table 1.

TABLE 3. SEVERITY OF CLINICAL MANIFESTATIONS OF THE PROLIFERATIVE SYMPTOM COMPLEX IN POST-COVID
PATIENTS DEPENDING ON THE DEGREE OF LUNG DAMAGE IN THE ACUTE PERIOD OF COVID-19

Total

Diseases with increased incidence of gtfap;lij;:?:r Group 1 Group 2 Group 3

relapses or first identified after clinical examined CTo CT1-2 CT 34
recovery from acute COVID-19 infection / (n = 131) (n=38) (n =68) (n = 25)
degree of lung damage according to CT

dat
ata Abs. | % | Abs. | % | Abs. | % | Abs. | %

Frequent lymphadenitis 41 31.3 13 34.2 20 294 8 32.0
Benign tumors: fibroids, cysts, polyps, 54 | 412 | 12 | 316 | 30 | 44.1 12 | 480
fibroadenomas, endometriosis

Note. As for Table 1.
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TABLE 4. ANALYSIS OF COMPLEMENT SYSTEM PARAMETERS IN POST-COVID PATIENTS DEPENDING ON THE DEGREE
OF LUNG DAMAGE ACCORDING TO COMPUTED TOMOGRAPHY DATA IN THE ACUTE PERIOD OF COVID-19

Group 4
Degree of lung Conditionally
damage according Group 1 Group 2 Group 3 healthy individuals
CTO CT1-2 CT 34
to CT data / level of _ _ _ who have not had
(n=38) (n =68) (n = 25)
complement system Mm Mm Mm COVID-19
indicators =m. p =m. p =m. p (n=16)
Mtm, p
199.1+£20.3
pis < 0.05
C1q, mcg/mL 273.9+31.7 275.5+£27.9 287.2+31.2
p,; < 0.05
ps;4 < 0.05
C3a, ng/mL 109.7t6.4 115.316.9 106.3+£13.0 119.7£18.3
27.243.5 25.242.6 27.145.9
C5a, ng/mL Do, <0.05 0,4 < 0.05 D, < 0.05 15.1£2.7

Note. As for Table 1.

When analyzing the effect of the degree of lung
damage in the acute period of COVID-19 infection
on the increase in the frequency of exacerbations of
allergic diseases in the post-COVID period (Table 2),
no dependence was found. However, at the same time,
a tendency towards an increase in the most clinically
severe allergopathology was revealed in post-COVID
patients: firstly, in all groups (52%), exacerbations
of such pathologies as Quincke’s edema, urticaria,
anaphylaxis, vasculitis, alveolitis, and bronchiolitis
became more frequent in the post-COVID period. All
this indicates that the deterioration of the condition
of these patients in the post-COVID period was
influenced by the infection caused by the SARS-
CoV-2virus. Allergic skin lesions were in second place
in terms of exacerbation frequency — about 28%.

The frequency of exacerbations of proliferative
diseases did not show significant differences between
patient groups depending on the degree of lung damage
in the acute period of infection (Table 3), but there
was a tendency for the frequency of exacerbations to
increase in patients with more severe forms of acute
COVID-19 infection. It should also be noted that the
percentage of such patients is quite high — from 31.6%
to 48%. These data further indicate that post-COVID
patients develop multiple organ pathology.

One of the key indicators of immune status is the
complement system. Disturbances in the activity of the
complement system can lead to serious consequences
for various organs and tissues — the central nervous
system, liver, lungs, and the immune system as a
whole [4]. Therefore, the next stage of the study was
to compare the level of complement system indicators
in post-COVID patients depending on the severity of
acute coronavirus infection (Table 4).

As can be seen from Table 4, all patients who
have had COVID-19 have increased activity of the
complement fragment C5a, which indicates long-
term (at least six months) stimulation of the classical
complement activation pathway. Also noteworthy is
the persistent decrease in the activity of Clq, which
is responsible for the normalization of activated
complement, in the most clinically severe patients.

Conclusions

Autoimmune, proliferative and allergic diseases
are directly related to disorders of the immune system.
Summarizing the results of this study, we can make the
following conclusions:

1. The severity of autoimmune disorders in
the post-COVID period is not directly related to
the severity of the disease, but is more associated
with basic corticosteroid therapy (GCS) both for
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the treatment of autoimmune processes and for the
treatment of COVID-19. If GCS are not used for
autoimmune thyroiditis, then their use in the acute
period of infection subsequently reduced the number
of relapses. Whereas with rheumatoid arthritis,
the situation is the opposite: the use of GCS in the
acute period of infection in patients already on basic
corticosteroid therapy subsequently leads to an
increase in the number of relapses in post-COVID
patients.

2. In post-COVID patients, a tendency towards
an increase in the most clinically severe allergo-
pathology was revealed: firstly, in all groups (52%)
in the post-COVID period, exacerbations of such
pathologies as Quincke’s edema, urticaria, ana-
phylaxis, vasculitis, alveolitis, and bronchiolitis
became more frequent. All this indicates that the
deterioration of the condition of these patients in
the post-COVID period was influenced by the past
infection caused by the SARS-CoV-2 virus. Allergic
skin lesions were in second place in terms of the
frequency of exacerbations — about 28%.
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