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Abstract
The COVID-19 coronavirus pandemic caused by the SARS-CoV-2 virus has
resulted in global morbidity and high mortality worldwide. According to case
histories, for a long time (from six months to 2-3 years) after acute COVID-19
infection, patients experience severe fatigue, increased fatigue, an increase in the
incidence of acute respiratory viral infections per year, an increase in the recurrence
of skin diseases, allergies, exacerbation of pulmonary pathology, urinary tract
diseases, an increase in the recurrence of chronic infectious diseases such as
herpesvirus and papillomavirus infections, and an aggravation of chronic
cardiovascular and other somatic 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. 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 can be a
consequence of direct damage by the virus, immunological and inflammatory
damage, as well as iatrogenic complications.

Objective of the study: to assess the impact of the severity of acute COVID-
19 on the course of post-COVID syndrome.

Research objectives:

1. To analyze the severity of clinical manifestations of the symptom complex
of cardiovascular damage in post-COVID patients depending on the degree of lung
damage in the acute period of COVID-19.

2. To analyze the severity of clinical manifestations of endocrine system
pathology, including newly diagnosed, in post-COVID patients depending on the
degree of lung damage in the acute period of COVID-19. Since no statistically
significant differences by gender and age were found, all patients were divided into
groups by the degree of lung damage in the acute 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 of the formation of multiple organ
pathology, both newly diagnosed and manifested in an increase in the frequency of
exacerbations of chronic diseases.

Keywords: immune system, computed tomography, viral pneumonia, SARS-
CoV-2 infection, post-COVID syndrome.
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Pe3rome

[Mangemust koponaBupycHoit uHdpekuuu COVID-19, BbI3BaHHas BHpyCOM
SARS-CoV-2, mpuBena k ri1o0aibHO# 3a007€Ba€MOCTH U BBICOKO CMEPTHOCTH BO
BceMm mupe. [1o nanHbIM ncTOpUid 00JIE3HU, NTUTEIbHOE BpeMs (0T oIyrojaa ao 2-
3 ner) mocne mnepeHeceHHOM octpoit uHPekiuu COVID-19 y mnammeHtoB
OTMEYAETCs BbIpaKEHHAs YCTaJOCTh, IOBBIIICHHAS YTOMJISIEMOCTb, Yy4YallleHUE
ciydaeB 3a0oneBanuit OPBU 3a roa, yuamieHnue perunBoB KOKHBIX 3a00J1€eBaHUH,
aJJIepromnaToJIOTHH, obocTpeHue JIETOYHOH [IaTOJIOTHH, 3a00JIeBaHUI
MOYEBBIBOJIAIINX IyTeH, ydYallleHHe PElUJIUBOB XPOHMUYECKUX HHQPEKIIMOHHBIX
3a00JIeBaHUM, TaKMX KaK TeprecBUPYCHas W MNamuUIOMaBUpycHass HWHGEKIUH,
YTSDKEJIEHHE  TEUEHHs  XPOHUYECKHX  CEepJCUHO-COCYJIUCTBIX M JIPYTHX
COMaTHYeCKHX 3a00JiIeBaHUH pa3HbIX OPraHoOB U cucTteM. O0ceI0BaHNE MAllMEHTOB
MPOBOAWIOCH HE MEHEE 4YeM 4Yepe3 IIECTh MECSIEB MOCJE BBI3IOPOBICHUS OT
octporo COVID-19. TlomoOHble cTOiiKHE MOCTHH(EKIIMOHHBIC ITOCICICTBHS
W3BECTHBl KaK MOCTKOBUAHBIM CUHApPOM. OIlleHHBas MOCTKOBUIHBIA CHHAPOM,
HEOOXOJIMMO PACKPBITh OCHOBHBIE KIMHUYECKHE CHHAPOMBI IOJIUOPTaHHOU
MAaTOJOTHUU, XapaKTEPHOW [JIsi TOCTKOBUIHBIX MMAIlUEHTOB. OHJIOKPUHHBIC W
KapJIUaJIbHbIC TMPOSIBICHUS MOCTKOBUIHOTO CHUHAPOMA MOTYT OBITH CIJI€ICTBUEM
NPSIMOTO  TIOBPEXKIEHUS BHUPYCOM, HMMMYHOJIOTHYECKOTO W BOCHAJIUTEIHLHOTO

MOBPEXJICHHS, a TAKXKE ATPOTCHHBIX OCJIOKHEHUM

Iean uccjie10BaHUA: OIICHUTH BIUSHAE TSHKECTH TedeHust octporo COVID-
19 Ha TeueHne NOCTKOBUIHOTO CUHIPOMA.

3agaum uccJieJ0BaHUS:

1. TIlpoaHanu3upoBaTh  BBIPAXXEHHOCTb  KJIMHUYECKUX  MPOSBICHUUN
CUMIITOMOKOMJIEKCA ITOPAXKEHUS CEPIIEUHO-COCYIUCTON CUCTEMBI Y TOCTKOBUIHBIX
MAIMEHTOB B 3aBUCHMOCTH OT CTENEHHU MOPAXKEHUS JIETKUX B OCTPBINM TMEPHUOJT

COVID-19.

2. IlpoaHanu3upoBaTh BEIPAKEHHOCTh KIIMHUYECKUX NPOSBICHUN ATOJIOTUN
SHJIOKPUHHOW CHUCTEMBI, B TOM YHUCJI€ BIEPBbIC BBISBICHHOM, Y ITOCTKOBHUIHBIX
MMAIIMEHTOB B 3aBUCHUMOCTH OT CTEIEHU MOPAXKEHUS JIETKUX B OCTPBIA IEPUOJ

COVID-19.

Tak KaK CTaTUCTUYECKU 3HAUMMBIX PA3JIMUUi TIO MOy U BO3PACTY BBISBICHO
He OBLJIO, TO BCE MAIMEHTHI OBLIM Pa3/eNIeHbl Ha TPYIIbBI IO CTETIEHU MOPAKECHUS
aerkux B octpsiid neprog COVID-19 cornacHo KIMHUYECKUM PEKOMEHIAIUSAM 110
JUArHOCTHKE U JICUCHUIO HOBOM KOPOHABHPYCHOW MH(EKITUH:

JlaHHO€ HCCIEN0BAHUE TTOKA3AJIO, UTO KIIMHUYECKAas KAPTUHA MOCTKOBUIHOTO
CUHApPOMAa XapaKTepU3yeTCs BBIPAKEHHBIM pa3zHooOpaszueM (HOpMHUPOBAHMS
MOJIMOPTAaHHOM TATOJIOTUU, KAK BIEPBBIC BBISIBIICHHOM, TAK WM MPOSBIISIIOLICHCS B
y4arieHuu 000CTPEHUM XPOHUYECKHUX 3a00JIeBaHUM.

BriBoabI
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1. CornacHo MOJy4YEHHBIM JaHHBIM, JOCTOBEPHBIC Pa3IUYMs IOIYYECHbI
mexay rpynnamu KTO m KT1-2, a takke KTO u KT3-4: yacrora obocTpeHuid
3a00JIeBaHUN  CEpJICYHO-COCYJIUCTOM CHUCTEMbl B TOCTKOBHUJIHOM MEPHUOJIE
JIOCTOBEPHO BHIIIE B TPyNIax ¢ MopaxeHneM Jerkux B octpelil mepuon COVID-19
110 CPAaBHEHHUIO C TPYIIION MAIIMEHTOB 0€3 MOPaKeHUS JIETKUX. DTU TaHHBIE TOBOPSAT
O TOM, YTO MOPAKEHUS CEPIACYHO-COCYAUCTON CHUCTEMBbl HANPSIMYIO CBS3aHBI C
TsokecThio TeueHus COVID-19, BupycHoOM Harpy3koi W BBISBISUINCH HamOoJliee
yacto (68 %) 'y TOCTKOBHIHBIX TAIMEHTOB, TMEPEHECIINX  TIHKETYIO
KOPOHABUPYCHYIO UH(DEKITHIO.
2. CoriacHo MOJyYEeHHBIM JIaHHBIM, YACTOTa HAPYIIEHUH OOMEHa TIIIOKO3bI,
B TOM YHCJIC. U BIEPBBIC BBIABICHHBIX, JIOCTOBEPHO BO3pacrajia B MOCTKOBUIAHBIN
NEepHOJl y MAIMEHTOB C MOPaXEHUEM JIETKUX B OCTPBIN Mepuo] MH(EKInU, Toraa
KaK M0 3200JIEBaHUSAM IIUTOBUIHON Kene3bl, 3a uckimouenne AUT, noctoBepHbIX
paznuuuii He oOHapykeHO. BO3MOKHO, 3T HapYIIEHUS] TAKXKE CBS3aHBI, C OJTHOM
CTOPOHBI, C TPUMEHEHHEM KOPTHKOCTEPOUIHOW TEparnud B OCTPBIA MEPHO
KOPOHABUPYCHOW WHGEKIHHU, a C JPYrod CTOPOHBI, C HapyUICHHEM pPaOOThHI
PETYJIATOPHBIX MEXaHU3MOB HIOKPHHHON 1 IMMYHHOU CUCTEM TI0]T BO3/ICHCTBUEM
Bupyca SARS-CoV-2, 4to emie pa3 MOATBEpXKAACT HAIIWA TPEATOIOXKECHUS O
(dbopMUPOBAHNY TTOTTMOPTAHHOMN MATOJOTHH Y TIOCTKOBUAHBIX MAIMEHTOB.

KiloueBble cji0Ba: WMMMYyHHas CHCTEMa, KOMIIBIOTEpHAs ToMorpadus,
BUpycHas mHeBMOHUS, nHpekius SARS-CoV-2, moCTKOBUIHBIN CUHAPOM.
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1 Introduction
The COVID-19 coronavirus pandemic caused by the SARS-CoV-2 virus has
led to mass morbidity and high mortality on the planet. According to a survey of
those who have recovered from acute COVID-19, for a long time (from six months
to 2-3 years), patients experience significant asthenia, decreased performance, an
increase in the incidence of acute respiratory viral infections per year, an increase in
the frequency and severity of relapses of diseases of various organs and systems:
skin, allergic, cardiovascular, endocrine, chronic injection and others. The
examination of patients was carried out at least six months after recovery from acute
COVID-19. Such persistent post-infectious consequences are known as post-
COVID syndrome [14]. When assessing post-COVID syndrome, it is necessary to
reveal the main clinical manifestations of multiorgan pathology characteristic of
post-COVID patients according to the literature [1]. For example, out of 410
participants in a Swiss study, 7-9 months after diagnosis with COVID-19, 39.0% of
patients reported long-term fatigue (20.7%), loss of taste or smell (16.8%), shortness
of breath (11.7%), and headache (10.0%), including among young, previously
healthy individuals [13]. In China, 1,733 patients were examined 6 months after
acute COVID-19; prolonged tachycardia was recorded in 9% and chest pain in 5%
of patients [9]. During autopsy of 39 people who died from COVID-19, the SARS-
CoV-2 virus was detected in the heart in 62.5% of cases [1, 10]. The inflammatory
response it induced often leads to the death of cardiomyocytes and fibro-fatty
replacement of desmosomal proteins important for intercellular adhesion [17]. In
patients recovered from COVID-19, the cardiac metabolic demand may be
persistently increased, which has been observed in the long term [20]. This may be
due to decreased cardiac reserve, corticosteroid use, and dysregulation of the renin-
angiotensin-aldosterone system. Fibrosis, myocardial scarring, and cardiomyopathy
that occur after a viral infection often lead to cardiac arrhythmia via the re-entry
mechanism [1, 7, 18]. COVID-19 can also exacerbate cardiac arrhythmia due to
increased catecholamine influence as a result of the cytokines interleukin-6,
interleukin-1, and TNF-a, which can prolong the ventricular action potential by
modulating the expression of cardiomyocyte ion channels [11]. Autonomic
dysfunction with adrenergic influences predominating after viral diseases, including
COVID-19, leads to postural orthostatic tachycardia syndrome and non-
physiological sinus tachycardia [5]. Diabetic ketoacidosis was observed in patients
who did not previously have diabetes mellitus, weeks or months after the
disappearance of COVID-19 symptoms [18]. Unfortunately, there is still insufficient
information on how long after COVID-19 the severity of pre-existing diabetes
mellitus worsens or a hereditary predisposition to diabetic ketoacidosis manifests
itself, and this issue is addressed to the international CoviDiab registry [15]. Ruggeri
R.M., et al. (2021) write about subacute thyroiditis with clinical manifestations of
thyrotoxicosis weeks after the disappearance of respiratory symptoms [16].
Endocrine manifestations of post-COVID syndrome may be due to direct damage
by the virus, immunological and inflammatory damage, and iatrogenic
complications. Expression of ACE2 and transmembrane serine protease in
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pancreatic B-cells has been reported, but researchers believed that the primary
insulin deficiency in COVID-19 is likely mediated by inflammation or response to
infectious stress along with peripheral insulin resistance [8]. Autopsy studies of
COVID-19 patients confirmed the possibility of SARS-CoV-2 infection and
replication in human pancreatic -cells, leading to their death or transdifferentiation,
decreased insulin production and release [12, 19]. Thus, according to the conducted
theoretical research, there are indications in the literature of various clinical
pathological manifestations of post-covid syndrome, however, there is no
systematization of these studies, there is insufficient data on the pathogenesis of the
formation of clinical manifestations of post-covid syndrome, there is no data on the
relationship between the course of post-covid syndrome and the severity of acute
coronavirus infection in the anamnesis. All this served as the basis for this study.

Objective of the study: to assess the impact of the severity of acute COVID-
19 on the course of post-COVID syndrome.

Research objectives:

1. To analyze the severity of clinical manifestations of the symptom complex
of cardiovascular damage in post-COVID patients depending on the degree of lung
damage in the acute period of COVID-19.

2. To analyze the severity of clinical manifestations of endocrine system
pathology, including newly diagnosed, in post-COVID patients depending on the
degree of lung damage in the acute period of COVID-19. Since no statistically
significant differences by gender and age were found, all patients were divided into
groups by the degree of lung damage in the acute period of COVID-19 according to
clinical guidelines for the diagnosis and treatment of a new coronavirus infection:

2 Materials and methods of research

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 y2 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
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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:

- ldentification of persons with post-COVID syndrome after examination by
doctors: therapist, allergist-immunologist.

- Filling out the immunological examination card.

- Physical, laboratory and instrumental examinations for diagnosis.

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 Microsoft Excel version 14.0. Student's
t-tests were used for parametric data; differences were considered significant at
p<0.05.

Equipment:

The following equipment was used: computers with software packages
required for mathematical and statistical analysis of the results.
3 Results of the study

No statistically significant differences by gender and age were found, all
patients were divided into groups by the degree of lung damage in the acute period
of COVID-19, which is the determining criterion for assessing the severity of acute
COVID-19 according to clinical guidelines for the diagnosis and treatment of a new
coronavirus infection [2, 6]:

Group 1 - CTO (without lung damage of the "ground glass™ type according to
CT data)

Group 2 - CT 1-2 (less than 50% lung damage of the “ground glass" type
according to CT data)

Group 3 - CT 3-4 (more than 50% lung damage of the "ground glass" type
according to CT data)

According to the questionnaire, the percentage of patients who had complaints
of aggravation of symptoms of comorbid pathology already existing before the
pandemic (increased relapses, worsening of the severity of the course), or of newly
diagnosed somatic diseases was determined after COVID-19. This study presents
data on cardiovascular and endocrine pathology.

According to these data, presented in Table 1, reliable differences were
obtained between groups KTO0 and KT1-2, as well as KT0 and KT3-4: the frequency
of exacerbations of cardiovascular diseases in the post-COVID period is
significantly higher in groups with lung damage in the acute period of COVID-19
compared to the group of patients without lung damage. These data indicate that
cardiovascular damage is directly related to the severity of COVID-19, viral load
and was detected most often (68%) in post-COVID patients who had a severe
coronavirus infection..
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According to the data presented in Table 2, the frequency of glucose

metabolism disorders, including those newly identified, increased significantly in

the post-COVID period in patients with lung damage during the acute period of

infection, while no significant differences were found in thyroid diseases, with the
exception of autoimmune thyroiditis.

Perhaps these disorders are also associated, on the one hand, with the use of
corticosteroid therapy during the acute period of coronavirus infection, and on the
other hand, with disruption of the regulatory mechanisms of the endocrine and
immune systems under the influence of the SARS-CoV-2 virus, which once again
confirms our assumptions about the formation of multiple organ pathology in post-
COVID patients.

The results and their discussion

According to ICD-10 and ICD-11 [3, 4], the above-mentioned somatic
diseases have, among other things, pathogenetically significant mechanisms of
immune system disorders, as does COVID-19, the severe forms of which are also
based on damage to the immune system. In this regard, the immune status of patients
included in this clinical study was assessed.

Thus, the clinical picture of post-COVID syndrome is characterized by a
pronounced diversity of the formation of multiple organ pathology, both newly
identified and manifested in the exacerbation of chronic diseases.

4 Conclusions

1. According to the data obtained, reliable differences were obtained between
groups KTO and KT1-2, as well as KT0 and KT3-4: the frequency of exacerbations
of cardiovascular diseases in the post-COVID period is significantly higher in
groups with lung damage in the acute period of COVID-19 compared to the group
of patients without lung damage. These data indicate 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 had a severe coronavirus infection.

2. According to the data obtained, the frequency of glucose metabolism
disorders, including those detected for the first time, significantly increased in the
post-COVID period in patients with lung damage in the acute period of infection,
while no significant differences were found in thyroid diseases, with the exception
of AIT. Perhaps these disorders are also associated, on the one hand, with the use of
corticosteroid therapy in the acute period of coronavirus infection, and on the other
hand, with disruption of the regulatory mechanisms of the endocrine and immune
systems under the influence of the SARS-CoV-2 virus, which once again confirms
our assumptions about the formation of multiple organ pathology in post-COVID
patients.

(The work is completed on the topic of State assignments FBIS Federal
Scientific Research Institute 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
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172 patients with "post-COVID syndrome" No state registration 124031800093-5.)
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Table 1. Severity of clinical manifestations of a symptom complex of damage to the
cardiovascular system in kidney-shaped patients, depending on the degree of lung
damage in the acute period of COVID-19.

Diseases with Total Group 1 Gro Grou
increased number  of CTO up 2 p3
recurrence or first | examined (n=38) WH CT3-
identified after | patients 0-2 4 (n=25)
clinical recovery | (n=131) (n=68)
from acute COVID- a g %

19 infection/ degree | bs bs bs bs
of lung damage
accordingto CT

Diseases of the A X 13,
cardiovascular 9 7,4 2 7 9,7 |7 8,0
system (hypertension, P1- P1-
coronary heart 2 3<0,0
disease, acute <0,0 5
myocardial 5
infarction, acute 2-
cerebrovascular 3<0,0
accident) 5
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Table 2. Severity of clinical manifestations of endocrine system pathology,
including those newly identified, in postmenopausal patients, depending on the
degree of lung damage in the acute period of COVID-19.

Diseases with Total Group Group Gro
increased number of |1 2 up 3
recurrence or first | examined CTO WHO- CT3
identified after | patients (n=38) 2 (n=68) -4 (n=25)
clinical recovery | (n=131)
from acute COVID- ; ! % a
19 infection/ degree | bs bs bs bs
of lung damage
accordingto CT

Glucose A 5, 3
metabolism disorder |7 59 3 0 41 |5 0,0

P1- P1-
2 3<0,
<0, 05
05

Diseases of the ! 1 1
thyroid gland, with |5 6,7 8,4 9 79 6,0
the exception of
autoimmune
thyroiditis




. 10.46235/1028-7221-17286-10T
TUTYJIbHBIN JINCT_METAIAHHBIE

baok 1. Uaudopmanusi 06 aBTOpe 0TBETCTBEHHOM 32 NEPENucKy

JoOpbiHuHa Mapusi AjlleKCAaHAPOBHA, K.M.H., HAyYHbI COTPYJHUK JJaOOpaTOpun
ummyHomnaropusznogornn GI'BYH «HCTUTYT WUMMYHOJIOTHH W (DU3HUOTIOTHUM
Vpansckoro otnenenust Poccuiickoit akamemun Hayk, ExarepunOypr; crapiimii
HAYYHBIA COTPYIHUK Ja00OpaTOpUN TPAHCMUCCUBHBIX BUPYCHBIX HHpekuuit ®bYH
OHUNBU «BUPOM» denepanbHOil CIy>KOBI 110 HaA30py B cpepe 3aliuThl MpaB
norpeburteneit u Omaromony4usi 4denoBeka, ExarepuHOypr; AoueHT Kadeapbl

TCpalnmn MCI[I/IKO-6I/IOJ'IOFI/I'-ICCKOFO YHUBCPCHUTCTA I/IHHOBaHI/Iﬁ U HCIIPCPBIBHOI'O

obopazoBanus PI'BY «l"ocynapcTBeHHBIM HAYUHBIHM 1IeHTP Poccuiickoit Denepanmm

— denepaabHBIi MEeIUIMHCKHN Onodusuueckuii nedutp uM. A.UM. BypHazsaay

deepalIbHOTOMEINKO-0M0JIOrHUecKoroareHTcTBa, Mocksa, Poccus

e-mail; mzurochka@mail.ru

Dobrynina Maria Aleksandrovna, PhD, MD, Researcher, laboratory
ofimmunopathophysiology, Institute of Immunology and Physiology of the Ural
Branch of the Russian Academy of Sciences, Ekaterinburg; Senior Researcher,
Laboratory of Transmissible Viral Diseases, FBISFederal Scientific Research
Institute of Viral Infections "VIROM" Federal Service for Supervision of Consumer
Rights Protection and Human Consumption, Yekaterinburg;assistant professor of
the Department of Therapy of the University of Innovation and Continuing
Education of the State Research Center —Burnazyan Federal Medical Biophysical
Center of Federal Medical Biological Agency, Moscow, Russia

e-mail; mzurochka@mail.ru



mailto:mzurochka@mail.ru
mailto:mzurochka@mail.ru

10.46235/1028-7221-17286-10T
buiok 2. Undopmanus 06 aBTopax

3ypouka Baagumup AJieKCaHAPOBHMY, JI.M.H., CTAPIIMK HAYYHBIA COTPYIHHUK
naboparopun ummyHonaropuznonorun®I'bYH «HMHCTUTYT HMMyHONOTHU U
buznoIorumn» ExarepunOypr;crapiuii Hay4HBII COTPYIHUK
nabopaTopunnnMMmyHoornoTexHosmorun Poccuticko-Kutaiickoro Ilentpa FOxHo-

Ypansckoro ['ocynapcteennoro Yuusepcutera (HIY),v_zurochka@mail.ru

Zurochka Vladimir Aleksandrovich, D.Sc. MD, senior researcher,laboratory
ofimmunopathophysiology, Institute of Immunology and Physiology, Ural Branch
of the Russian Academy of Sciences,Ekaterinburg; senior researcher, laboratory of
immunobiotechnology, Russian-Chinese Center, South Ural State University
(NRU),Chelyabinsk, Russia. v_zurochka@mail.ru

3ypouka Auekcanap Baagummposu4, 3/IlH P®, n.m.H., npodeccop, Beaymui
Hay4HbIH COTpyAHMK JaboparopuuummyHonatodusunonorun®I'bYH «Muactutyt
UMMyHOJIOTUM U  ¢usnonorun» EkarepunOypr;3aBeayromuii  gadbopatopueit
UMMyHOOHOTexHosiorun  Poccuiicko-Kuraiickoro Ilentpa HOxHo-Ypasbckoro
['ocynapcTBEHHOTO YHuBepcuTeTa (HNY), Yens6uHCK, Poccus

av zurochka@mail.ru

Zurochka Aleksandr Vladimirovich, honored worker of science of the Russian
Federation, D.Sc. MD, professor, leading researcher, laboratory of
immunopathophysiology, Institute of Immunology and Physiology of the Ural
Branch of the Russian Academy of Sciences, Ekaterinburg; head of laboratory of
immunobiotechnology of the Russian-Chinese Center of South Ural State University

(NRU),Chelyabinsk, Russia. av_zurochka@mail.ru


mailto:av_zurochka@mail.ru
mailto:v_zurochka@mail.ru
mailto:av_zurochka@mail.ru
mailto:av_zurochka@mail.ru

10.46235/1028-7221-17286-10T
baok 3. MeragaHHbIe CTATHH

INFLUENCE OF THE COURSE OF ACUTE COVID-19 INFECTION ON THE
COURSE OF POST-COVID SYNDROME

BJMSIHUE TEYEHUS OCTPOW MH®EKIIMU COVID-19 HA TEYEHUE
[TOCTKOBUW/IHOI'O CUHJIPOMA

CokpaleHHOe HA3BaHUE CTATHH /1JIsl BEPXHEro KOJOHTHUTYJIA:

Keywords: immune system, computed tomography, viral pneumonia, SARS-CoV-
2 infection, post-COVID syndrome.
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nHeBMOHUs, nHPekus SARS-CoV-2, MOCTKOBUIHBIN CHHJIPOM.
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