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AHHOTALINA

Mangemus COVID-19 ctana Hambonee cepbE3HbIM BbI30OBOM AJ151 CUCTEMBI 3apaBooxpaHeHust B XXI Beke. Bo BCEM Mupe Ha ce-
FOAHALWHWA feHb 3aperncTpupoBaHo bonee 771 MiH cnyyaes 3aboneBanus. [loMMMO CMMMTOMOB, XapaKTepHbIX 1S OCTPOro
nepuoga 3aboneBaHus, 3HauMTENbHAsA YacTb MALMEHTOB CTANIKMBAETCSA C AONITOCPOYHBIMK MOCNEACTBUAMU MepPeHEeCEHHOM
MHEKLMM, KOTOPble 3HAYMMO BIIUSIOT Ha KAYeCTBO XM3HW. [lonrocpoyHble nocnefcTBuUs nepeHeceéHHomn nHdekumm COVID-19
Bbinv 06beauHeHb! Mo, 06LLMM Ha3BaHWEM FOHT-KOBUA. WX M3yyeHne Heobxoammo Ans paspaboTku npodmnaKTUHECKUX
MEpONPUATUIA B LIENAX NpeaynpexaeHns TAXENbIX AONTOCPOYHBIX MOCNeACTBUN, 3HAYUTENBHO BAMSIOLLMX HA COCTOSIHME 30-
poBbs HaceneHus. B gaHHOM nuTepaTypHOM 0630pe onucaHa MCTOpUS MOSIBNIEHNUS TEPMUHA «NOHT-KOBUAY, 06CYXKAEeHbI 0C0-
BeHHOCTM coBpeMeHHOM TepMuHonoruu. MpefcTaBneHsbl AaHHbIe 0 PacnPOCTPAHEHHOCTY JIOHT-KOBMAA, OCHOBHBIX CUMMTOMAX,
daKTopax pucKa, a Takke 006CyXaeHbl BO3MOXHbIE BUOMapKepbl, MPOTHO3 M NEPCMEKTUBLI AN AaNbHENLUMX KITMHUYECKUX
nccnefo0BaHuUN.

Kntouesbie cnosa: fonrui COVID-19; nocTKOBUAHBIN CUHAPOM; NOHM-KOBUA.

Kak uutuposatb

LpiraHkoBa A.3., Tepacumos A.H., Manos B.A., [apsuHa 0.B., Bonukosa E.B., YynaHos B.I1. 3nuaemuonorvis, TedeHne M NporHoCTMHECKWE MpU3HaKK
anutensHo  COVID-MHeKuMn  (NoHr-KoBMAa): HayyHbIM 0630p // 3nupemumonorvst v uHdeKuMoHHble bonesnn. 2024. T. 29, N 1. C. 64-73.
DOI: https://doi.org/10.17816/EID610995

Pykonucb nonyyena: 17.10.2023 Pykonucb opno6peHa: 12.12.2023 Ony6numkoBaHa online: 01.03.2024
V-2
3KO®BEKTOP Cratba poctynHa no nuuenaun CC BY-NC-ND 4.0 International license

© 3Ko-BekTop, 2024


https://creativecommons.org/licenses/by-nc-nd/4.0/deed.ru
https://doi.org/10.17816/EID607427
https://doi.org/10.17816/EID607427
https://crossmark.crossref.org/dialog/?doi=10.17816/EID610995&domain=PDF&date_stamp=2024-03-01

65

REVIEWS Vol. 29 (1) 2024 Epidemiology and Infectious Diseases
DOI: https://doi.org/10.17816/EID610995

Epidemiology, course and predictors of long-term
COVID infection (long COVID): A review

Anna E. Tsygankova'-2, Andrey N. Gerasimov?, Valerii A. Malov', Olga V. Darvina',
Elena V. Volchkova', Vladimir P. Chulanov'

1 |.M. Sechenov First Moscow State Medical University (Sechenov University), Moscow, Russian Federation;
2 |nfectious Diseases Clinical Hospital No. 2, Moscow, Russian Federation;
3 Central Research Institute of Epidemiology, Moscow, Russian Federation

ABSTRACT

The COVID-19 pandemic has posed a serious challenge to the healthcare system in the 215t century. At present, over 771 million
cases have been reported worldwide. Apart from the acute symptoms, many patients experience long-term consequences of
the infection, which greatly affect their quality of life. The collection of these long-term effects is called “long COVID.” Therefore,
the consequences of COVID-19 must be studied to develop effective strategies for combating them. This review aimed to
provide an overview of the history of long COVID and discuss the characteristics of contemporary terminology. This review
also presents data on the prevalence of long COVID, primary symptoms, and risk factors and explores potential biomarkers,
prognosis, and prospects for subsequent clinical trials.
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HAYYHEIE OB30PHI

BBENEHUE

Ha cerogHswWwHMA feHb Ha hoHe co0bLLEHNN 0 HapacTaHUU
KonnyecTsa cnyyaeB 3ab0NeBaHUs HOBOM KOPOHaBMpYCHOM
MHdeKumeil Bo BCEM MUpe 3aperncTpupoBaHo bonee 771 MiH
cnyyaeB 310ro 3abonesanus [1], U3 HUXx 23 MiH B Poccuiickon
®epnepaunm [2]. HecMoTps Ha becnpeLiefieHTHbIE yCUnmus Ha-
YYHOI0 M Me[IMLMHCKOI0 C00bLLECTBA, HAaNpaBNeHHbIe Ha Bbl-
ABNEHWe, AMArHOCTUKY, NeveHne u npodunaktuky COVID-19,
[ONrOCPOYHbIE MOCNEACTBUS NepeHecéHHoro 3aboneBaHuns
0CTaloTCA Manon3yyeHbl.

MepBas, Hanbonee 3aMeTHas MybnMKaums, onucbiBatoLLan
JIOHr-KOBWA, BbILL/A ELLE B HaYase NaHAEeMWUM, KOrAa OCHOB-
HOe BHUMaHWe MeLULMHCKOro coobLLecTBa bblN0 NPUKOBaHO
K JIeYeHMI0 1 cepxuBanmio pacnpoctpaHenus COVID-19. 3to
coobLeHue bbi1o onybnuKoBaHO B JKypHane, He UMelLLEM
OTHOLLEHMA K MeauumHe, «The Atlantic» 4 uioHa 2020 ropa.
AgTop 3n VoHr onncan nctopun 9 naumeHTos, KoTopble nc-
NbITbIBaNM ASUTENbHBIE CUMMTOMBI, CHUXAIOLLME KayecTBO
YKMW3HW, nocse nepeHecéHHon uHdexkumm COVID-19.

K aBrycty 2020 roga 3Ty CTaTbio NPOYMTANM OHMAlH bonee
1 MAH Yenosex, a 3atem 3 VoHr nonyunn MynuTLepoBekyio
MPEMUI0 33 NOSCHUTENBHBIE PEMOPTaXM U 0CBELLEHME NaHAe-
muv COVID-19 [3]. BnepBble naLmMeHTCKOe CO0BLLECTBO caMo-
CTOATENIbHO 0DpaTMIO BHUMaHWe Ha BO3HUKHOBEHWE HOBOVA
MeaMUMHCKOW NpobnieMbl.

ONPEAENEHUE U CBA3AHHAA
TEPMWHOJ10IUA

[lononHuTenbHble TPYAHOCTU NS UCCNELOoBaHUs npob-
neMbl IOHr-KOBMAA BHOCWUT OTCYTCTBME €OMHOr0 TepMu-
Ha [J1A ONUCaHUS MOCNEACTBUNA MEepPeHeCEHHON MHGEKLUN
COVID-19, yto npensaTCTBYeT KayeCTBEHHOMY aHanu3y WH-
(opMauunn, NOMyYeHHON pasHbIMU UCCNe0BaTeNbCKUMM
rpynnamu.

Tak, BceMupHas opraHusauums 3ppaBooxpaHenust (BO3)
ucnonb3yet TepMuH «cocTosiHue nocne COVID-19» n onpege-
NISIET €ro KaK COCTOSIHME, BO3HMKAIOLLEe Y NUL, C BEPOSTHOM
UK NOLTBEPXKAEHHOM UHDeKumeit SARS-CoV-2 B aHaMHe3e
00bI4HO Yepe3 3 MecsLa OT Havana 3abonesanus COVID-19,
C cMMMTOMaMu, KoTopble ANATCA He MeHee 2 MecsALeB
1 He MOryT BbITb 06BACHEHBI APYrMU NPUYMHaMK [4].

MHorne uccnepoBateny UCNONb3YOT TEPMUH «CTOMKUE
cumnToMbl unu nocneactsus COVID-19» u noHuMaloT nog HUM
MOCTOSIHHbIE MPU3HAKM U CUMNTOMBI, KOTOPbIE MPOAOXKAIT-
A WM pa3BumBatoTCs nocse octporo 3abonesaHua COVID-19
B Te4eHue Ntoboro nepuoga [5, 6].

MaumeHTamu-uccnenosatenamu B Mapte 2020 roga 6bin
MPeLnoXeH TepMUH «oHr-KoBua» («Long COVID»), Ko-
TOpbIA B LUMPOKOM CMbIC/IE MOXKET BKIYaTh B cebs npu-
3HaKMW, CUMNTOMbI U MOCNEACTBUS, KOTOPbIE MPOLOIKATCA
WM pa3BMBalOTCA nocie ocTpoi uHdekuun COVID-19 B Te-
YeHue ntoboro nepuoda, MPUMYEM 0OBIYHO OHW HOCAT MyMb-
TUCUCTEMHBIN XapakTep. CUMNTOMBI MOryT MpOSBRATHCA
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3NMAEMMONONA U MHDEKLVIOHHbBIE DOE3HM

PELMANBHO-PEMUTUPYIOLLMM TEYEHWEM U MPOrpeccupo-
BaHMEM WM YXYALUEHWEM CO BPEMEHEM, C BO3MOXHOCTbH
PasBUTUA TSIKENbIX M OMACHBIX ANS KU3HU COCTOSHUA [aKe
yepes HeCKONbKO MecALLEB UKW NeT nocne 3apaxenus [7].

C. Fernandez-de-Las-Pefas v coaBT. [8] npemnoxunu
KnaccuduKaumio ons onpefeneHns CUMNTOMOB, XapaKTep-
HbIX 1S TOHr-KOBUAA.

* [lepexodHas ¢a3a: CUMNTOMBI, NOTEHLMANBHO CBA3AHHbIE

c ocTpbiM COVID-19 (coxpaHstotca oo 4-5 Hepenb).

o (@asa 1: octpble cumnToMbl nocne COVID-19 (c 5-i
no 12-10 Hegeno).

o (a3a 2: pnvTenbHble cumnToMsl nocie COVID-19 (c 12-i
no 24-10 Hepenio).

o (as3a 3: cToiikue cumnTombl nocne COVID-19 (onarca 6o-
nee 24 Hepenb).

Mo MHeHuWI0 UccnepoBaTesei, CUMNTOMbI, HabnoJaeMble
Ha MEepexofHOM 3Tane, CNlefyeT C OCTOPOXKHOCTbIO UHTEp-
NPeTUpoBaTh Kak MOTEHLMaNbHO CBA3aHHble C MHdeKUmei
COVID-19, npexpe 4eM paccMaTpuBaTb MX KaK CUMMTOMbI
NOHr-KoBMaa. YTobbl NoBbICUTL cneuuduUHOCTL onpeaene-
HWA CUMMTOMOB JIOHM-KOBMAA, Nepes NoCTaHOBKOW AMarHosa
cneayeT CHayana MCKIYMTbL NOTeHLMANbHbIE NOCIeACTBUS,
CBA3aHHble C rocnutanusauuen. locne BbINUCKM nocneay-
towme 4—-5 Hepenb NpemnaraeTca UCNoNb30BaTh B KayecTse
nepuoaa «OUMLLEHUS», YTOOBI fyylle onpeaenuTb, LeNCTBU-
TESIbHO X CBA3aHbl CUMIMTOMbI C TeYEHWUEM JIOHT-KoBuaa [9].

AnnaeMuonorna u KNMHWYECKUE
NMPOABJIEHUA

PaHHWe uccnemoBaHus moKasanu, 4to NpubAM3UTENbHO
y 6,2—7,9% naumeHToB MOXKeT pa3BuUTbCA NoHr-Kosug, [10], Ko-
TOpbII XapaKTepuU3yeTcs CTONKUMU CUMMTOMaMW, ANALMMACA
B TeyeHne 3 MecsLeB 1 6onee nocne octporo COVID-19 [11].
Jaxe naumeHTbl ¢ nérxoit gopmon COVID-19, KoTopkle no-
ny4anu nieyeHre ambynatopHo, UMENN PUCK BO3HUKHOBEHUS
JAMTENbHBIX CUMMNTOMOB, B OCHOBHOM OfbILLKW NpU ABUKE-
Hum [12]. CornacHo paHHbIM BO3, He MeHee 10% cnyyaes
COVID-19 npuBenyT K JIOHT-KOBMAY, HE3ABUCUMO OT TSIKECTU
TeUeHUs MepBOHaYanbHOM MHDEKUMM M NoTpebHOCTH B roc-
nutanusaumm [13].

He 6b110 nonyyeHo 0Ka3aTeNbCTB CBA3M MEXY TAHECTbIO
TeyeHMss MHGDEKLMM B OCTPbIA MEPUOS, U BEPOATHOCTLH) BO3-
HWKHOBEHWS MO3LHNX CTOWKUX CUMMTOMOB JIOHr-KoBKAaa. Tak,
Mo AaHHbIM ABYLEHTPOBOIO MPOCMEKTUBHOM MCCIIE[0BaHMS
A. Dennis c coasr., 70% NaumMeHTOB C HU3KWUM PUCKOM CMepPTU
ot COVID-19 umenun HapyweHus B ogHOM wuiu bonee cucTe-
Me OpPraHoB Mocsie NepeHeceéHHON MHEKLMN Yepe3s 4 MecALa
1 Bonee, NPUTOM YTO B OCTPOM Nepuofe 3abonesaHus rocnu-
Tanu3aums notpeboBanack TonbKo 19% naumenTos [14].

B cuctematnyeckoM 0630pe M MeTaaHanu3se, NPoBeAEH-
HOM OJHMM M3 MEPBbIX U BKIYMBLUEM 57 ucciefoBaHuil
¢ yyactnem 250 351 naumeHTa, KoTopble nepeHecnu COVID-19
B nepuop ¢ aexabpsa 2019 no mapt 2021 ropa, aBTopbI Npea-
CTaBWIM 4acToTy BCTPEYAEMOCTU PasfIMYHbIX CMMMTOMOB
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noHr-kosuaa [15]. Cpeam uccnepyemon nonynsauum 79% naum-
€HTOB B CBA3M C TAxecTbio TeueHns COVID-19 notpebosanach
rocnuTanusaums, u 6onee NoNOBUHBI U3 HUX WCMbITHIBANM
CYMMTOMBI JIOHr-KOBWAA Yepe3 6 MecsiLeB nocne Bbi3gopoBne-
Hus. Hanbonee pacnpocTpaHEHHbIE CUMNTOMbI — CHUXEHME
(YHKLMOHANbHOM aKTUBHOCTH, TPYAHOCTH, CBA3aHHbIE C Abl-
XaHWeM, W paccTpoMCTBO MCUXMYecKoro 3aopoBbs. [lpu 06-
CNefioBaHUM Y YHaCTHUKOB ObiK BbISBNEHBI COXPAHAOLLMECS
M3MEHEHUs NpU BU3YaNU3UpPYIOLLMX UCCNIef0BaHNAX MPYLHON
Knetku [62,2%, QN (45,8—76,5%)], TPYLHOCTM C KOHLIEHTPALM-
en BHUMaHus [23,8%, ON (20,4—25,9%)], reHepanusoBaHHoe
TpeBOXHoe pacctponctso [29,6%, ON (14,0-44,0%)], obiume
(YHKUMOHaNbHbIe Hapylwenus [44,0%, OU (23,4-62,6%)],
a TaKXe YCTaNnocTb WM MblweyHas cnaboctb [375%, AU
(25,4-54,5%)]. Lipyrve 4acTo perucTpupyemble CUMMTOMb
BKJIIOYaNN CEpAEYHO-COCYANUCTbIE, JEPMATONOTUYECKME, Ke-
NYLOYHO-KULLEYHbIE HApYLLIEHMS], a TaKXKe HapyLLEeHWs €O CTo-
POHbI OpraHoB 0OOHSAHUA.

B panbHelileM 0coBeHHOCTBIO MCCNenoBaHUiA, CBA3aH-
HbIX C JIOHT-KOBMAOM, CTano aKTMBHOE y4yacTWe B HWX Ca-
MWX MaLMEHTOB M NPUMEHEHNE LUCTAHLMOHHBIX TEXHOMOMUIA
cbopa AaHHbIX.

TaK, Hanpumep, N0 AaHHBIM KPYMHOTO MOMYNALMOHHOIO
UCCNefoBaHMs, NPOBEAEHHOr0 bpUTaHCKMM HauMOHaNbHBIM
btopo ctatucTukm [16], no coctosHuio Ha 06.11.2022 2,2 MnH
yesioBeK B Benukobputanum (3,4% HaceneHus) nocpeacTeoM
MobuibHoro npunoxenus COVID Symptom Study camo-
CTOSATENBHO COOBWMNN O ANMTENbHBIX CUMMTOMaX, CoXpa-
HAOLWMXcA Bonee 4 Hemenb Mocne BrepBble NePeHeCcEHHOM
noATBepXKAEHHON UM nopo3peBaeMon uHdekuun COVID-19,
KoTopble He bbln 00BbACHEHbI ApyruMmu npuunHamu. OcHoB-
HbIMW OTMEYEHHBIMW CUMMTOMaMM BbiK YCTanoCTb, TPYAHO-
CTU C KOHLIEHTpaLMeN BHUMaHWUSA, 0AbILLKA U 60/b B MbILLLAX.
PacnpocTpaHEHHOCTb JIOHr-KOBMAA OKa3anacb HambonbLueii
Y JKeHLLUMH B Bo3pacTe oT 35 ao 69 net, pabotatowwmx B chepe
coLManbHoro 0becneyeHus, Uy Tex, y KOro ecTb OrpaHUyeHus
B CBAI3W C COCTOSIHUEM 3[0POBbS NN UHBANMAHOCTHIO.

B panbHeiwem BBMAY TOro, 4To co0bLlaeMble [aHHbIE
OblAM KpalHe MHOMOYMCIEHHDI, HO Pa3HOPOAHbI, NOSBUNACH
HeobxoaMMoCTb B cMCTEMATMYECKUX 0630opax M MeTaaHamu-
3aX, NOCBALLEHHBIX MOPAXEHWH OTAESBHBIX OPraHOB U CUCTEM.

CuctemaTtnyeckuit 063op u MetaaHanus D.E. Freedberg
W COaBT., MOCBALLEHHBIA KENYA0YHO-KULLEYHBIM MpOsBe-
HUAM ocTpon uHdekumm COVID-19 u noHr-KoBuaa, BKIIOUMN
50 uccnepoBanmii [17]. Yactota BO3HUKHOBEHMS CUMMTOMOB
CO CTOPOHBI XeNyN0YHO-KMLLEYHOro TpakTa coctauna 12%
y naumeHToB ¢ COVID-19 u 22% y naumeHTOB C IOHr-KOBUAOM.
OnucaHbl cnepyrolwme CUMNTOMbI: MOTepPs anneTuTa, u3Bpa-
LLIeHWe BKYCOBOrO BOCTPUATMS, OMUCMENCUS U CUHLPOM pas-
APaXXEHHOTO KULIEYHWMKA. ABTOPbI MCCIEA0BaHMS BbICKa3bl-
BalOT MPELNOJIOXKEHNE O TOM, YTO CMMMTOMbI, CBA3aHHbIE
C JKeNYLO0YHO-KMLLEYHbIM TPAKTOM, COHETAITCA C HapYLUEHM-
SIMU NMCUXMYECKOTO 3[A0POBbSA, TAKUMM KaK TpeBora 1 aenpec-
CUS, M IOMKHBI PaccMaTpuUBaTLCS B paMKax MoAenu buoncu-
XocoumansHoro 3abonesaHus.
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B MeTaaHanu3e R.T. Pinzon c coasr. [18], nocBALLEHHOM HeB-
PONIOrMYECKUM HapyLIEHUAM NpU NOHT-KOBUAE U BKJIHOYAB-
weM 36 uccnenoBaHuii u 9944 yyacTHUKA, «ycTanocTb» bbina
Haubosee yacTbiM CUMMNTOMOM JIOHr-KoBuzaa [52,8%, 95% U
(19,9-84,4%)], 3aTeM cnepoBany KOrHUTUBHBIE PaccTpPOCTBa
[35,4%, 95% [N (2,1-81,7%)], napecte3uu [33,3%, 95% A1
(2,7-76,6%)], pacctpoiictBo cHa [32,9%, 95% [N (6,5-67,4%)],
CKeneTHo-MblleyHas 6onb [27,8%, 95% 0N (12,7-46%)]
U TONOBOKpYKeHue [26,4%, 95% N (4,6—57,9%)]. CuntaeTcs,
YTO HEBPOJIOTMYECKME CUMMTOMBI MPU JIOHT-KOBUAE MOryT
BbITb CBA3aHbI C NPAMbIM MOBPEXKAEHUEM FO/IOBHOTO MO3ra
BupycoM SARS-CoV-2, TaK Kak pereHepauusi HeiipoHOB 3a-
HUMaEeT AJMTENbHOE BPeMs, YTO MPUBOLMUT K HapyLIEHMIO
UX (YHKUWW, NPONOHrMPOBaHHOMY BO BpeMeHu. [lpyrum
BO3MOXHbIM MEXaHW3MOM HEBPOIOTUYECKUX HapYLLEHHI
ABNSAETCA U3MEHeHMe MUKPOOMOMA KMLIEYHWKA, KOTOPbIi
y4acTByeT B BbIpaboTKe, TPAHCMOPTUPOBKE M BYHKLUMOHMPO-
BaHWUW HEipOTPaHCMUTTEPOB, C NOCNELYIOLMM HapyLUEHWEM
perynsuum ocu MUKpobuota—KuLeuHuK—Mo3r. Kpome Toro,
CMMNTOMbI JIOHr-KoBMAA MOryT bbiTb GOpMON TaK HasblBa-
eMoro «bonesHeHHoro noBefeHus». «bonesHeHHoe noBefe-
HWe» — 370 GopMa YHUBEPCANbHOrO afanTMBHOIO OTBETA
Ha MHQEKLMOHHbIE MaToreHbl, KOTOpas COXPaHSET SHEPTuo
OpraHuM3Ma Ans noBbileHUs 3DGEKTUBHOCTU MMMYHHOI
CUCTEMBI U BKITIOYAET B cebs IXopaaKy, ynajoK Cui 1 Kor-
HUTUBHbIE HapyLuenms [19].

®AKTOPbI PUCKA

Onutenbhblin COVID MoxKeT pa3suUTbCA HE3aBUCUMO OT TA-
KECTU NEPBUMYHON MHGDEKLMMW, HANIMYWA UK OTCYTCTBUA TO-
CNUTanM3aLmm, Bo3pacTa, CyLL,eCTBOBaBLLMX OC/0XHeHuiA [20].
B Heckonbkux pabotax 6bino MpoAeMOHCTPUPOBaHO OTCYT-
CTBUE CBA3M MEX[Y TAMECTblO TeueHus ocTporo COVID-19
1 BEPOSITHOCTbH BO3HUKHOBEHMS JIOHT-KOBUAA U BbIPaXEHHO-
cT cuMnToMoB [21-25]. OfHaKo CyLLecTBYHOT UCCNe0BaHMS,
KoTOpble [0Ka3blBaloT, YTo NnaumeHThl, nepeHectume COVID-19
B TAXKENON (hOPMe W HyXAalLWMecs B UCKYCCTBEHHON BEH-
TUNALMM NETKWX, FOCMUTaNM3aUum B OTAENEHNE peaHUMaLmi
U MHTeHcKBHOM Tepanuu (OPUT) unm onuTensHoOM rocnutanmsa-
LmK, ¢ 60nbLLEel BEPOSTHOCTbIO CTPAAAIT OT CUMMTOMOB JIOHT -
KoBupa [26—28]. B uccneposanuu M. Taboada c coasT. [26]
3HAQUMTENIbHOE  KOMIMYECTBO MALMEHTOB, HAaXOAMBLUMXCS
B OPUT, coobliann 0 cyObEKTUBHOM YXYALLEHUM UX BYHK-
LIMOHaNbHOrO CTaTyca Mo CPaBHEHWIO C MaLMEHTaMM, KOTo-
pbiM He Tpeboanock nievenne B OPUT (81,3% npotus 40,4%,
p <0,001). OrpaHnyeHus B NOBCEAHEBHOM XM3HU (2—4 banna
no wkane PCSF — The Post-COVID Functional Status) ot-
Meyvanmck Y 56,4% naumentoB B OPUT no cpaBHeHuio ¢ 17,9%
y MauueHToB, He Haxopsawwmxca B OPUT (p <0,001) [26]. Co-
obLLaeTcs, YTo CTOWMKME CUMMTOMbI boniee pacnpocTpaHeHbl
Y XEHLWMH [27-29], a TaKKe PUCK WX Pa3BUTUS JIMHEMHO CBS-
3aH ¢ Bo3pacToM. [lononHUTENbHbIMY (aKTopaMu pucKa SBAs-
10TCA KypeHUe, OXMpEHUe, PasfMyHbIe OCIIOXKHEHNS, @ TaKKe
pecnupaTopHble U ncuxuyeckue 3abonesanus [30].
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B uccnepoBaHum, nposengHHoM M. Antonelli v coasr. [31],
OLEHUBaNM PacrpoCTPaHEHHOCTb U PUCK Pa3BUTUS JIOHT-
KOBMAa B 3aBUCUMOCTY OT LIMPKYNMpYtoLLero wtamma. Uccne-
L0BaTeNM UCMONb30BaIM faHHble, COBpPaHHbIE Y NONb30BaTe-
nent MobunbHoro npunoxkenns COVID Symptom Study app, rae
naumeHTbl Co0BLLanKM 0 CBOUX CUMMTOMAX B TeYEHME OCTPOro
nepuoa v cocTosHUM nocne nepeHecéHHoro COVID-19.

B aaHHOM uccnefoBaHuM, NPOBEAEHHOM MO TUMY Cryyaii—
KOHTpOnb, Bowu 97 364 naumeHTa, KpUTEPUAMM BKIOYe-
HUA CTanmn NonoxuTenbHbli MNLP nam GbiCTpbIi aHTUreH-TeCT
Ha SARS-CoV-2 nocne npoBefeHUs BaKLMHALMK, BXOZ, B NpU-
NOXEHME KaK MUHUMYM pa3 B HEAEN0 Ha NPOTSXEHUM He Me-
Hee 28 pHeii nocne nonoxutensHoro Tecta Ha SARS-CoV-2
M OTCYTCTBME paHee nepeHeceéHHoW MHpekumm COVID-19
[0 BaKLMHALMK.

B nepsyto Bbibopky Bowsm 56 003 nauueHTa, y KoTo-
PbIX MONOXUTENbHbINA pe3ynbTaT Tecta Ha SARS-CoV-2 6bin
B nepuog ¢ 20.12.2021 no 09.03.2022. 311 cnyyam bbinm oT-
HeceHbl K BapuaHTy OMMKpOH, TaK Kak B Benukobputanum
bonee 70% cnyyaes COVID-19 B 310 BpeMs ObinM Bbi3BaHbI
[aHHbIM BapuaHToM. Btopas Bbibopka Bkuitouana 41 361 na-
LIMEHTa, Y KOTOpbIX bbIN nonoxuTenbHbIi TecT Ha SARS-CoV-2
B nepuog ¢ 01.06.2021 no 27.11.2021, Korpa uMpKynmpoBan
wramM [lenbta.

Cpeau cnyyaeB naumeHToB M3 BbIGOPKM, MHDMLMPOBaH-
HbIX, NPeLNONIOXKMTENbHO, WTaMMoM OMUKpoH, 2501 naumeHT
(4,5%) coobLumn 0 cMMNTOMax JIOHr-KOBMAA, a U3 BbIBOPKMY,
cBA3aHHOI co wTtaMMoM [lenbta, — 4469 (10,8%). Ytobbl
OLLEHWUTb 3HAYMMOCTb LIMPKYNMPOBABLLErO LUTaMMa Mpu BO3-
HWKHOBEHMW JIOHM-KOBWAQ, aBTOPbl NPUMEHUN Mofenb f1o-
TUCTUYECKON Perpeccum, KOTopas TakKe yuuTbiBana u apyrue
BO3MOJKHble (aKTOpbl PUCKA BO3HWUKHOBEHMUS NOHM-KOBUAA:
noa, BO3pacT, MHAEKC Macchl Tena, COLManbHbIA CTaTyC
(wkana ot 1 go 10), BaKuMHanbHbIA cTatyc (1, 2 i 3 o3bl),
HanMuMe conmyTcTBYlOLLE natonoruu. BepositHocTb noHr-
KOBW[a, CBA3aHHOMO €O WTaMMOM OMMKPOH, MO CpaBHEHUIO
¢ [enbTa-BapuaHtom coctasuna 0,24-0,50, Takke 3Haum-
MbIMW OKa3anCb BO3pacT M BpeMs, NpoLUeALLee C MOMEHTa
BaKLMHaLuK.

BWOMAPKEPbBI JIOHI-KOBUAA

Mouck 6roMapKepoB NOHr-KoBUAA HeobxoauM s Toro,
yTobbl €ro CBOEBPEMEHHO AMArHoCTMpoBaTh U neumntb. Cy-
LLLeCTBYET MHOXECTBO FMMOTE3 MaToreHe3a JIOHT-KOBMAA,
BK/OYasA nepcucteHumio supyca SARS-CoV-2 unm ero 06-
JIOMKOB, aKTMBALWK0 ayTOMMMYHHbIX MPOLECCOB, HapyLLEHe
MWUKPOOMOMa KULLEYHMKA, PeaKTUBALMI0 APYrUX NaTeHTHbIX
BMpYCOB B OpraHu3Me W HeoBpaTUMBbIX NOBPEXAEHNN TKaHei
BC/IEACTBME BOCMAsIEHMA.

B cratbe J. Klein 1 coaBr. [32], koTopas nocesiLeHa onpe-
AEeNeHNI0 AMarHOCTUYECKUX KPUTEPUEB JIOHr-KOBKAA C Mo-
MOLLbK (OPMMPOBAHUA UMMYHHOTO NPOQUNIA NaLMUEHTOB,
KpOMe M3MEeHEeHWI B PasfMyHbIX rpynnax nonynsaumii iuMdo-
LyTOB bbIM0 BbISBIEHO CHIKEHWE KOPTU30/a U3 [1BYX JIOKYCOB,
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JaXe nocne MonpaBoK Ha AeMorpaduyeckme ocobeHHOCTH
u Bpems cbopa obpasuos. Okasanoch, 4to B Uccieayemoil
rpynne NauueHToB C CUMNTOMaMM JIOHT-KOBMAA NpU CHUMXeE-
HWM KOPTM30/1a He NPOM30LLIT0 KOMMEHCATOPHOTO MOBbILLEHMS
YPOBHS aipeHOKOPTUKOTPONHOro ropmoHa (AKTI). 31o nosso-
N0 NPEeLNoN0MUTb, YTO peaKkuumsa runotanamo-runodusap-
HOI OCU Ha perynmMpoBaH1e KOpTH30/1a MOXET ObITb CHIKEHA.
MocKonbKy KOPTM30M WUrpaeT LEHTpPasbHY0 ponib B psLe ro-
MeOCTaTUYeCKMX PeaKLMi U PeaKLn Ha CTPeCC, MoTyYeHHbIe
[aHHble TPebYHT fanbHeMLLero n3ydyeHus. BaxHo oTMeTuUTh,
yto AKTT nMeeT Ype3BblyaiiHO KOPOTKMIA NEpUOL nonypac-
naga B NiasMe, YTo MOXET 3aTPYAHUTb TOUYHOE BbISB/IEHME
U3MeHeHuit. [lanbHenlume uccnefoBaHus LOMKHbI NOATBEp-
[VTb 3TV NpeABapUTeNbHbIE BbIBOAbI. ITO UCCNEf0BaHNE TaK-
e MOoKasano, YTo Y JIoeN ¢ JIOHr-KoBKUAOM Habniopaetcs
MOBBILLIEHHBIA OTBET aHTUTEN MPOTMB BUPYCHBLIX aHTUIEHOB,
He oTHocawwmxca K SARS-CoV-2, ocobeHHo K aHTUreHaM Bu-
pyca InwrteitHa—-bapp (EBV).

Mo paHHbIM Y. Su n coasrt. [33], EBV-Bupemus, Bo3Hu-
Katowas Bo Bpemsa octporo TeyeHuss COVID-19 y rocnuta-
NIM3MPOBaHHbLIX MALMEHTOB, ABNAETCA MPELMKTOpPOM pas-
BMTUA CTOVMKMX CMMMTOMOB B MOCTMH(EKLIMOHHOM Nepumofe.
Habntopenvie nosbileHHoro ypoBHs IgG npoTMB aHTUreHoB
EBV nosBonseTt npeanonoxuth, YTo HeAABHSS peaKTMBaLMS
NaTeHTHbIX repneceupycos (EBV, BUpYyC BETPAHOM 0OCMbl) MO-
KeT ObITb 06LLieii YepToi NOHI-KOBKAA.

Mo paHHbIM cucTeMaTuyeckoro o63opa Y.-J. Lai
1 coaBT. [34], BKNOUMBLLEro 28 uccrnenoBaHUiA, ObINO Bbl-
seneHo 113 BuoMapKepoB, 3HAUMMO CBS3aHHBIX C AiU-
TenbHbIM TeyeHneMm COVID, KoTopble aBTOpbl pasgenunm Ha
6 rpynn: 1) uMTOKWHBI / XeMoKuHbI (38, unn 33,6%); 2) bro-
XMMUJeckue Mapkepbl (24, wm 21,2%); 3) cocyoucTble
Mapkepbl (20, wm 177%); 4) HeBponoruyeckne MapKkepbi
(6, v 5,3%); 5) 6enku octpoit dasbl (5, unm 4,4%); 6) opy-
rue (20, un 17,7%).

[ina aHanusa bbinu B3ATbI MapKepbl, KOTOpble, Npeamno-
NOXUTENBbHO, CBS3aHbl C JIEFOYHBIMM, HEBPOJIOrMYECKUMM
1 MHOXECTBEHHBIMW CUMMTOMaMMU.

Y maumeHTOB C HEBPONIOrMYECKUMW CUMMTOMaMU JIOHT-
KoBMaa Obln noBbiLeHbl ypoBHU HerpodunameHToB (NFL)
U InanbHoro GubpunnspHoro kucnoro benka (GFAP) B cbiBo-
POTKe KPOBW. 3T0 CKeneTHbIe beNku, KoTopble MOLAEPKUBAIOT
CTabMUNbHOCTb aKCOHOB HEMPOHOB M acTPOLIUTOB, W OMNpesene-
HWe MX B KPOBW MALMEHTOB MOXET CNYKUTb BuoMapKepamu,
CBA3aHHbIMW C [ereHepauven U NOBPEKAEHUEM HENPOHOB.
Y naumeHToB ¢ anutenbHbiM TeyeHneM COVID u nosbiLieH-
HbIM ypoBHeM NFL n GFAP B CbiBOPOTKE KpOBW BbISIBIEHO
yCWIEHME TONOBHBIX DoMel U NOCTOSIHHasA HerponaTuyecKas
bonb. bonee Toro, M.J. Peluso ¢ coast. [35] coobwmnm,
yto ypoBHu NFL n GFAP B cbiBOpOTKE KpOBM Y NaLMEHTOB
¢ octpbiM COVID-19 uMeKT NONOMKUTENBHYK KOpPENnsLmio
C YPOBHAMM MHTEpNIEKUHa 6 (IL-6), haKTopa Hekpo3a onyxonu
anbda (TNF-a) n CCL2, yTo, BO3MOKHO, aKTUBUPYET UMMYH-
Hble KNETKW W MHAYLMPYET HeMpOBOCNaneHWe. 3TOT KOCBEH-
Hbli MeXaHu3M [EMOHCTPUPYET, YTO MpPOBOCMANMUTENbHbIE
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LIMTOKWHBI / XEMOKUHBI MOTYT YCYrybnsaThb CyLLeCTBEHHOE Mo-
BpEXAEHWE HEMPOHOB.

OpHaKo aBTOpbl NMpeAoCTeperaT, YTo B KaXAoM WHOM-
BUAYaNbHOM Cllyyae Cnefyet yuuTbiBaTb UCTOpUo BonesHu
KOHKPETHOro MauueHTa, NocKonbKy, Hanpumep, NFL mMoxet
CIYXWTb MapKepOM He TONIbKO HEBPOSTOrMYECKMUX NPOSIBNEHU
NIOHT-KOBMAA, HO U HelipofereHepaLyy B LieNoM, NoBbILLaThb-
cs npu febiote boneshu AnbureiiMepa, bonesnu lNapkuHco-
Ha u ap. [34, 35].

JIEroyHblit ¢nbpo3 — OOHO W3 OCNOXKHEHWIA TAMENbIX
cnyyaeB COVID-19. Y nauneHToB C NOHT-KOBMAOM C JIEMOYHbI-
MU CMMNTOMamu Bbin BbiSIBNEHbI MOBbILLEHHbIE YPOBHM IL-6,
CPB u TGF-P. B 10 e Bpems CPBb u IL-6 Obinn xopoLwo u3-
BECTHbI U paHee npyu n3ydennn COVID-19, nostoMy BHUMaHMe
uccnenosartenei npuenéx TGF-B [36].

TGF-B — MHOrohYHKLMOHANbHbIA LUTOKUH, KOTOpbIA UTpaeT
PeLLatoLLyo posib B BOCCTAHOB/EHWM TKaHel nocnie noBpexae-
Hus. [py NEroYHON BUPYCHOM MHEKLMN NOBPEKAEHUE 3NUTE-
JManbHbIX KNETOK MOXET Bbi3BaTh aKTMBaLMio Makpodaros M2
ons cekpeumm TGF-PB, ctumynupys nponudepaumtio gpubpobna-
CTOB U CMHTE3 KonjlareHa W npueopa K ¢ubposy [37, 38]. He-
AasHo X. Zhou ¢ CoaBT. NPOAEMOHCTPUPOBANM, YTO MMPQEHNAOH,
0f06peHHbIN YnpaeneHneM no caHUTapHOMY HaA30py 3a Kade-
CTBOM MNULLEBBIX MPOAYKTOB U MeauKkaMeHToB (FDA), — npena-
paT, HaueneHHbIi Ha TGF-B / konnareH, — ocnabnseT nposiene-
Husa neroyHoro ¢ubpo3a nocne COVID-19 [39]. CnepoBatenbHo,
KOMBWHMpOBaHHas Tepanus, HanpaBNieHHas Ha NpoTMBOBOCMA-
nuTeNbHble (Hanpumep, 6nokagbl IL-6) [40] u aHTUMOpO3HbIE
nyt1 (Hanpumep, nupdennaoH) [39], MoxeT ObITb NOTEHUMANb-
HO TepaneBTUYECKOW CTpaTerven npu AMUTENBHOM TeYeHUH
COVID ¢ néro4HbiM hrbpo3som.

MPOrHO3

WccnenoBanue pesynbTaToB neveHus nauueHToB B Kutae,
KoTopbIM noTpeboBanack rocnutanu3auys B cessm ¢ COVID-19,
MOKa3arno, YTo Aaxe Yepe3 2 rofa nocne BbIMUCKY U3 60Mb-
HuLbl Y 55% naumenToB (650 / 1190) coxpaHanMch CMMMTOMBI
ocTporo nepuozaa 3abonesanus [41].

B nccneposanuu, npoBenéxHoM B LUBeliuapun [42], BbI-
SIBMIEHO, YTO YCTanocTb, 6oMb M HapyLleHWs pexuMa cHa
1 6oapPCTBOBaHNA NPU NOHr-KOBUAE 0Ka3au BIUAHME Ha Ka-
YeCTBO XKM3HU U TPYAOCMOCOBHOCTL HONBLUMHCTBA NALMEHTOB
W 3HaUUTENbHO YMeHbLUanuch B Teuenue 12 mecsues. Crano
M3BECTHO, YTO K 7 MecALlaM MHOTWe MauMeHTbl eLle He Boc-
CTaHOBMUCh (B OCHOBHOM COXPAHSIUCh CUCTEMHBIE W HEBPO-
JIOTMYECKME / KOTHUTUBHBIE CUMMTOMbI) M OHW HE BEPHYNHCH
K MpexHeMy YpoBHI0 paboTocnocobHOCTV 1 NpoaoKanm uc-
MbITbIBaTb 3HAUUTENbHOE BAIMSHUE CUMMTOMOB.

AHanu3 pByxneTHero peTpoCMeKTUBHOTO KOrOPTHOMO MUC-
cnefoBaHua vy ¢ guardosoM COVID-19 nokasan, yto no-
BblLLIEHHAs YacToTa PacCTPOCTB HACTPOEHMS U TPEBOKHOCTH
Obina npexoasiLeid, a NOBbILIEHHBIA PUCK NCUXUYECKMX pac-
CTPOICTB, KOTHUTMBHOIO flednumTa U eMeHLMU COXPaHANCS
Ha NPOTSIKEHNUW BCero cpoka Habntogenus [43].
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B cucrematyeckoM 063ope M MeTaaHanu3e HapyLue-
HUIA QYHKUMM NIEFKMX U KOMMBIOTEPHOW TOMOrpadum rpya-
HOW KNeTKn uyepe3 6—12 MecsLeB mocne Bbl3[OPOBIEHMA
ot COVID-19 npoaeMoHCTpMpOBaHo, YTO pacnpoCcTpaHEHHOCTb
OCJIOXHEHUI He yMeHbLUanach Yepes 1 rof nocne nepBoHa-
YanbHOro 3apaXeHus [44].

MEPCNEKTUBbI

CornacHo uccnenoBaHusM, WwraMM OMUKPOH M ero Kea-
31BUABI BbI3bIBAOT MeHee Taxenoe TeyeHne COVID-19, yem
NpeAblAyLiMe BapuaHTbl, YTO CHWIKAET BEPOSTHOCTb BO3-
HUKHOBEHWUSA NOHr-KoBuaa [45]. [JaHHble 3Toro MeTaaHanu-
33 MoKasanu, 4YTo JIaM, KoTopble ObliM BaKLUMHUPOBaAHDI,
Ho 3abonenn COVID-19, ¢ MeHbLUEN BepOATHOCTLIO coobLLa-
10T 0 CMMNTOMaX JIOHr-KOBUAA MO CPaBHEHUIO C HEMPUBUTHI-
M. CnefoBatenbHO, CTpaTerms npenoTBPaLLeHnUs 3aTAXKHOM0
COVID-19 B HacTosLLee BpeMs NPeCTaBNseTCs KaK CBOeBpe-
MeHHas OpraHM3aums NpoGUNaKTUKN MHBEKLMM HA OCHOBE
BaKLMHALIMK.

BaKunHaums, cBOEBpEMEHHAs AMArHOCTUKA U NeYeHue
AN CHUXKeHUA TsxecTn 3abonesanus COVID-19 B cnyvae
3apaKeHus TaKxKe MOTeHUManbHO MOrYT yMeHblUaTb PUCK
OCJI0MHEHWIA.

B HacTosiLlee BpeMs SIOHT-KOBWUA, OCTaE€TCS CepbE3HOM
npobnieMon Ans HeKOTOpbIX MauueHToB. [lpy MCKYeHUU
APYruX BO3MOXKHbIX MPUYKH, HE CBA3AHHBIX C JIOHT-KOBUOM,
CMMMNTOMaTUYeCKas U NopAepXuBaloLlas Tepanua ans ob-
NEeryeHms CMMNTOMOB MO-NpPeXHEMY ABNSETCA 0CHOBHLIM Me-
TOAOM JieyeHuns. B cBsi3M ¢ 3TUM KpynHoMacLuTabHble, Xopo-
WO NpOLYMaHHble UCCNeAOBaHMA U MEXAMCLUMNIMHAPHbIE
Mnopxodbl HeobXoAUMbl )it MOHUMAHUA MeIMLIMHCKUX U CO-
LIManbHbIX NOCNEACTBUIA 3TUX CTOWKMX CUMMTOMOB, [/ OKa-
3aHUA NOLAEPIKKM NaLMEHTaM, KMBYLLMM C LOArOCPOYHBIMM
nocneancteusamm COVID-19, u ana pa3spaboTku LeneHanpas-
NeHHbIX METOZI0B JIeYeHus.

A0N0/THATE/IbHAS! UHOOPMALIUA

WUcTouHnk cuHaHcupoBaHUs. ABTopbl 3asBASIOT 06 OTCYTCTBMM
BHELLIHEro GUHaHCVMpOBaHUS NPy NMPOBEAEHUM NOMCKOBO-aHaNUTU-
YecKoM paboTbl.

KoHdnuKT uHTEpecoB. ABTOpbI [eKNapypyloT OTCYTCTBME SBHbIX
1 NOTEHUMaNbHBIX KOH(IMKTOB MHTEPECOB, CBA3aHHBIX C NMybnnKa-
LiMer HacToALLEN CTaTby.

Bknap aBTopoB. Bce aBTOpLI NOATBEPKAAIOT COOTBETCTBME CBOETO
aBTOPCTBa MeXAyHapoaHbIM Kputepuam ICMJE (Bce aBTophl BHEC-
I CYLLLECTBEHHBIN BKNTAA B Pa3paboTKy KoHLenumu, MpoBefeHue
MOMCKOBO-aHaNIMTYECKO paboThl U MOATOTOBKY CTaTbM, MPOYM
1 0006pnnn GUHaNBHY0 Bepcuio Nepen nybnvkaumen). Hanbons-
LW BKNaZ pacnpedenéH cnepylowmM obpasom: B.I. YynaHos
n AH. TepacuMoB — pa3paboTka nnaHa auTepaTypHoro 063opa;
A.3. Upirankosa v 0.B. [lapsuHa — nopbop v aHanu3 nuTepa-
TYPHbIX MCTOYHMKOB, HanucaHwe cTaTby; B.A. Manos v E.B. Bonu-
KOBa — BbIYMTbIBaHWE CTaTbi, MPaBKK, 0f0bpeHVe GUHaNbHON
BEPCHM PYKOMUCHK.
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