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Pe3ome. PazpaboTka HOBBIX JIJaOOpPAaTOPHBIX IMATHOCTUUYECKUX MapKEPOB, UCIOAb3YsI BO3MOXKHOCTU KO-
TOPBIX MOXKHO OBLIO OBI ITpeIcKa3aTh BOSHUKHOBEHME OCIOXKHEHUI B TOCTKOBUIHOM IIEPUOJE, a TAKXKE THa-
THOCTMPOBATh (hOpMUPOBaHNE TTOCTKOBUIHOTO CUHIpOMA Yy MallMeHTOB, IepeHecux COVID-19, aasger-
cs1 B HaCTOsIIIIee BPeMsI aKTyaJlbHO# mpoOjemoii. HecMoTpst Ha TO, YTO M3MEHEHUSI CO CTOPOHBI OPTaHOB
NBIXaHUSI SIBJSIOTCS Hambosiee pacnpocTpaHeHHBIMU miposiBiieHUussMu COVID-19, BHeslerouHble IposiBie-
HUS C Pa3BUTHEM IIMPOKOTO CIEKTpa CTOMKUX CUMIITOMOB M/MJIM OTCPOYECHHBIX OCJIOXKHEHUM MPUBOISIT
K TTOJIMOPTAaHHBIM TTOPaXKEHUSIM PA3IMYHOU CTETICHM TSKECTH: OT OCCCHMMITOMHBIX A0 (haTaabHBIX (GOpM.
Psin cuMnITOMOB pa3BUBIIETOCSI IOCTKOBUIHOTIO CUHIPOMA MOTYT COXPaHSThCS B TeUeHUE 3 1 Oojiee Heaellb
WIN JUINThCSL A0 6 u Oojiee MecsueB. Llenb nccaenoBaHus: uccienoBaTb MHGOPMATUBHOCTb, pa3padboTaH-
HOro HaMHM paHHEe MHTErPallMOHHOTO AMAarHOCTUYECKOTO ITOKa3aTess ¢ BO3MOXHOCTBIO IIPOrHO3a UCXoaa
COVID-19 1 npeaukiiMu pa3BUTHsI paHHETO IMTOCTKOBUIHOTO CUHIPOMA.

[IpoBeneHo ucciaenoBaHue oopasLoB mepudeprdeckoit Kkposu 60 mauueHToB (38-82 roga) ¢ AMarHo3oM
«COVID-19 cpenneii crenenu Tskectn», KT-2-3, Bo Bpems craiioHapHoro jedeHus, 30 mauueHToB (38-62
roma) B paHHEM IMOCTKOBUAHOM mnepuone U 34 nauueHToB (38-65 jeT) ¢ paHHUM ITOCTKOBUIHBIM CUHIIPO-
mom. Ipyrma cpaBHeHus coctaBuiia 100 310poBBIX 1OOPOBOJIBLIEB COOTBETCTBYIONIETO IT0J1a U Bo3pacTa. Pac-
CUMTHIBAJICSI MHTETPALlMOHHBIN AuarHoctudyeckuii nmokasarenab — M1 — kak mapkep, o0beIUHS IO CO-
OTHOIIIEHNWE OTHOCUTEILHOTO KOJTNYECTBA HEUTPODMILHBIX TPAHYIOILIMTOB U TUMMOILIMTOB, a TAKXKE YPOBEHbD
CPb. UAI1 = (% ueiitpodmibHbIX rpaHyioluToB x CPB) / % nuMdbouuros.

YcTaHOBJIEHO, UTO BO BpeMsI CTAlIMOHAPHOTO JICYSHUS B TPYIIIIEe UCCIeA0BaHMS 1, B Meproa OCTPBIX TTPO-
ABJIEHUI KIIMHU4YecKnXx cuMmitomoB MITT, 6611 ToBeIlIeH B 12,5 pa3 mpoTuB rpyInbl cpaBHeHU. [1pn aTOM
CTOUT OTMETHUTh, YTO BCE MAIIMEHTHI OB BBHIMKUCAHBI U3 CTAllMOHApa B COOTBETCTBUM C KPUTECPUSIMU BBITIH -
CKM, colacHO BpeMeHHBIM MeToanUecKMM peKoMeHnauusiM. B rpyrmrie uccienoBanust 2, B paHHEM MOCTKO-
BugHoM niepuonae, MJIIT octaBancs moBbIlLIEHHBIM B 3,4 pa3a IpoTUB rpyIibl cpaBHeHUs. [To nanabiM KT
OpPraHoOB I'PYOHON KJIETKM y MAIlMEHTOB MMEJMCh MPU3HAKU (PMOPO3HOTO KOMITOHEHTA, OPraHU3YIOIICICS
MHEBMOHMHU M 09aroB KOHCOJIWUIAILIMY B JICTOYHOM TKaHU. Y TMallMeHTOB B IPYMIIC MCCASA0OBaHUS 3 B paHHEM
nocTKOBUIHBIM cuHApoMoM MITT Ob11 moBbIlIeH B 3 pa3a IMPOTUB IPYIINbl CPaBHEHMS, ITPU 3TOM OTMeYa-
JIMCH TIPU3HAKU CUHIPOMAa XPOHUYECKON YCTAIOCTU M KOTHUTUBHBIX HAPYIIICHUA.
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Taxkum odpazom, MIIT MoxeT ObITh UCITOJIB30BAaH B KAU€CTBE MapKepa B MPOTHO3€ MCX0/1a U MpeIruKTopa
¢dhopMUpOBaHUSI OCJIOXKHEHUI B paHHEM MOCTKOBUAHOM I€PUOAE U Pa3BUTHS PAHHETO MOCTKOBUIHOTO CUH-
JIpomMma, y maiueHToB, nepeHecuux COVID-19.

Karouesnie cnosa: COVID- 19, nocmkoguonbiit hepuod, nocmkoguoHblil CUHOpOM, HelimpoguavHble epanyroyumst, C-peaxmueHuiii
0enok, cuHOpPOM XPOHUHECKOU YCmanrocmu

PROGNOSIS OF COVID-19 OUTCOMES AND RISK
PREDICTION FOR THE DEVELOPMENT OF POST-COVID
SYNDROME

Atazhakhova M.G.%, Chudilova G.A.2, Nesterova L.V.2P

¢ Kuban State Medical University, Krasnodar, Russian Federation
b Peoples’ Friendship University of Russia, Moscow, Russian Federation

Abstract. At the present time, the new laboratory diagnostic markers are required which may predict
complications over the post-COVID period, as well as improve diagnostics of post-COVID syndrome in the
patients who underwent COVID-19. Despite the fact that changes in respiratory system are the most common
manifestations of COVID-19, extrapulmonary manifestations followed by the wide range of persistent symptoms
and/or delayed complications may lead to multiple organ lesions of varying severity: from symptomless to fatal
forms. A number of symptoms in the developed post-COVID syndrome may persist for > 3 weeks, or to be
prolonged up to 6 months and later. The purpose of the study was to investigate the informativity of an early
integrative diagnostic index developed by us, enabling prediction of the COVID-19 outcome, and potential
development of early post-COVID syndrome.

Peripheral blood samples were examined in 60 patients (38-82 years old) diagnosed with COVID-19 of
moderate severity (CT-2.3) during their inpatient treatment; 30 patients (38-62 years old) in the early post-
COVID period and 34 patients (38-65 years old) with early post-COVID syndrome. The comparison group
consisted of 100 healthy sex- and age-matched volunteers. The IDP, an integrative diagnostic index, was
calculated as a marker including the ratio of the relative neutrophil-to-lymphocyte numbers, as well as the
levels of C-reactive protein (CRP), by the following formule: IDP = (% neutrophilic granulocytes x CRP) /
% lymphocytes.

We have found that, during the inpatient treatment, upon acute clinical manifestations, IDP in study group 1
was increased 12.5 times against the comparison group. It should be noted that all patients were discharged
from the hospital in compliance with official criteria, according to Temporary Guidelines. In the study group 2,
during early postcovid period, IDP remained 3.4-fold elevated against the comparison group. According to the
chest CT data, the patients had signs of a fibrous component, organizing stage of pneumonia and consolidation
foci in the lung tissue. Among the group 3 patients (early post-COVID syndrome), IDP was increased three-
fold against the comparison group, accompanied by the documented signs of chronic fatigue syndrome and
cognitive impairment.

The IDP can be used as a marker for the prognosis of clinical outcome and a predictor of the evolving
complications during the early post-COVID period and upon development of early post-COVID syndrome in
the patients who have undergone COVID-19.

Keywords: COVID- 19, postcovid period, postcovid syndrome, neutrophil granulocytes, C-reactive protein, chronic fatigue syndrome

BBe fleHne OPraHOB JIbIXaHUSI SBJISIIOTCS HanboJiee pacnpocTpa-
HeHHbIMU TiposBiaeHusiMU COVID-19, BHenerouHbie
YECKMX MAPKEpOB, UCIIONb3ys BOMOXHOCTH KoTo- TIPOSIB/IEHUS € PaSBUTHEM LIMPOKOTO CMeKTpa CTOI/I:
PBIX MOXHO ObITO GBI TIpEICKa3aTh BO3HUKHOBeHne /X CUMIITOMOB 1/WIH OTCPOUCHHBIX OCTOXKHEHNUH
OCTTOXHEHMI B MOCTKOBUIHOM TIepHofe, a Takxke TPHBOLAT K MOJTMOPIaHHBIM IOPAXEHUAM Pasiny-
JMATHOCTUPOBaTh (OPMUPOBAHKME MOCTKOBUAHOro HOM CTEIICHM TSDKECTH: OT G6ECCHMMITOMHBIX 10 (a-
CHHIpOMA y TMalMeHToB, mepeHecmmx COVID-19, TaubHbix (opm [3, 4]. [Ipu HaTMYMK BbILIEONTUCAH-
SIBJISIETCSI B HACTOSIIIIEE BpEeMs aKTyaJlbHOM Mpobjie- HOW CUMITOMATUKM C TIPOSIBIEHUSMU CHHIpPOMA
Moii. HecMoTpst Ha TO, UYTO M3MEHEHUSI CO CTOPOHBI  XPOHUYECKOW YCTAJOCTU 3Ta TpyIIa MalueHTOB C

Pa3paboTka HOBBIX J1aOOPaTOPHBIX AUATHOCTHU-
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Pannuit nocmkosudnsiii cunopom
Early post-COVID syndrome

nepeHeceHHbIM COVID-19 TpebOyioT naibHei1Iero
HaOII0IEHNUST M OLIEHKM COCTOSIHUSI CUCTEMBI TeMO-
nos3a B aMOyJaTOpHBIX ycaoBusiX. C 3TOil LIEJbIO
BaXKHBIM SIBJISIETCS OLIEHKa MHMOOPMATUBHOCTU MC-
nojb3oBaHusl pa3padboraHHoro Hamu MIAII kak B
paHHEM ITOCTKOBUITHOM MEPUOe, TaK U IIPU (POPMU-
POBaHUM paHHETO MOCTKOBUAHOTO cuHApoma. Cie-
IyeT MOTYEPKHYTh BaXKHOCTh BKITIOUEHUS B (POPMYITY
NJIIT oTHOCUTENBHOIO KOJMYECTBA HEUTPOPUIb-
HbIX rpanyjgouuToB (HI'), kKoTopbsle urparot 0607b-
IIyIO POJIb KaK B uMMyHoIatoreHe3de COVID-19, tak
1 B GOPMHUPOBAHUM ITOCTKOBUIHOTO cUHApoma. [i1-
TepaKTUBAIIMS 3TUX KJIETOK ¢ (popMUpOBaHUEM Heli-
TpoUIbHBIX 3KcTpaleamoasipabix ceteit (NETSs)
CIIOCOOCTBYET Pa3BUTUIO HMMMYHOTPOMOO30B, 4YTO
KOPPEIUPYET C TSKECThI0 MHMEKIIMOHHO-BOCIIAIN-
TeJBHOTrO Ipoliecca [6, 7].

Ilens» uccinemoBanusi — uccienoBarb nHMoOpMa-
TUBHOCTb, pa3pabOTaHHOTO HAMU paHHee WHTerpa-
LMOHHOTO AuarHoctuyeckoro nokasarenst — WUJTI
C BO3MOXHOCTBhIO TIporHo3a ucxoga COVID-19 u
OPEeIUKIINYA Pa3BUTUSL pPaHHETO ITOCTKOBUIHOTO
cuHapoma [1].

MaTtepwuarbl 1 MeToabl

IlpoBeneHo ucciaengoBaHue 00pas3loB nepudepu-
yeckoir kpoBu (ITK) 60 mamueHToB (27 MYyXX4YUH U
33 KeHIIWHBI) B Bo3pacTe 38-82 JIeT, HAaXOMMBIINX-
Csl Ha CTal[MOHAPHOM JIEYEHHWU B OCTPOM IIepUOjie
B KOBUJHOM TOCIMTaJle, OPraHM30BaHHOM Ha 0a3ze
Maiikonckoil ropoJacKoil KJIMHUYECKON OOJbHUIIbI
¢ auarHo3oM «COVID-19 cpenHeli cteneHu Tske-
ctu», KT-2-3, cocTaBUBILIMX TPYINy UCCIeI0BaHUS
1 ('-1), 30 naruenToB (38-62 roga), oboero mosa
(18 xxeHIIuH, 12 My>X4YrMH) B paHHEM MTOCTKOBUIHOM
nepuone — rpymmia ucciaegopanus 2 (F'M-2) u 34 nma-
ueHTa (14 Mmy>xxunH 1 20 )XeHIIWH) B Bo3pacTe 38-65
JIET C pAaHHUM TTOCTKOBUIIHBIM CUHIIPOMOM — TpyIIfa
uccinenoBanus 3 (I'M-3). Tpynna cpaBHeHust (I'C)
coctaBuia 100 310poBBIX JOOPOBOIBIIEB COOTBET-
CTBYyIOLIIEro noJia u Bo3pacta. PaccuursiBancsa UJII,
KaK MapKep, OObeIUHSIONINI COOTHOIIEHUE OTHO-
cutenbHoro koauvyectsa HI' u mumdonuros (JI), a
takke ypoeHb CPB: UJIIT = (%HT x CPB)/%J1.

PesynbTaTthl 1 00CYyXaeHWe

YcranoBiaeno, yto B 'M-1 UAIT Obin 3Ha4M-
TEJILHO MOBbIIIeH: 55,67 (44,66-76,02) B 12,5 pa3;

Cnucok nutepatypsbl / References

B I'M-2 oH ocraBajicsl MOBbILIEHHBIM B 3,4 pa3za:
15,41 (14,99-16,04); B 'M-3 oH TakxXe ocTaBajcs
MOBBILIEHHBIM B 3 paza: 13,89 (9,45-18,76) npotus
I'C: 4,47 (2,95-6,43) (p,., 5 < 0,05). Bce nanueHTsl
OBLITM BBITIMCAHBI U3 CTallMOHApa B COOTBETCTBUMU C
KPUTEPUSIMU BBIIIUCKH, COIIacCHO BpeMeHHBIM Me-
ToauyeckuM pekoMeHmanusiM. [lpu stom B T'M-1
ypoBeHb MJII1 Obl1 MOBBIIIEH Y BCeX IMallMEHTOB.
Y nanuenTtoB rpynnbsl ['M-2 yposens UIIT noctur
nokasateieii ['C B 68,4% ciydaeB 1 OCTaJICSI IOBBI-
meHHbIM 10 15,41 (14,99-16,04) B 31,6% ciydaeB
npotuB I'C (p, < 0,05). V 5Toii yacTu IMalieHTOB
OTMEYaJIMCh: 0OJIb B TPYIHON KJIETKE, COXpaHsIo-
Imuiics Kallledb, omblliKa M, mo maHHbBIM KT op-
raHOB I'PYAHOI KJIETKM B 3TOM MEpUOe, UMEIUCh
npu3Haku (pUOPO3HOTO KOMITOHEHTA, OpTraHU3y-
[ollelicsl MHEBMOHMM M O4YaroB KOHCOJMIAIUU B
JeroyHoi TKaHu. Y manmeHToB B ['M-3 ypoBeHBb
WAIT moctur nokasareneit 'C B 58,8% cityuaeB u
ocTaBajICsl TOBBIIIEHHBIM, gocturas 13,89 (9,45-
18,76) B 41,2% cnyuaes, nipotuB I'C (p, < 0,05).
Y 5Toif 9acTU MallMeHTOB, OTMEYaJIMCh IIPU3HAKUA
paHHEero MOCTKOBUIHOTO CUHAPOMA: XPOHUYECKas
YCTaJIOCTh C HEIIEPEeHOCUMOCTBIO (DM3MUIECKOM Ha-
TPY3KU, 3HAUYUTEJbHOE CHUXXEHUE PabOTOCIIOCO0-
HOCTH, YTOMJIIEMOCTb U pa3IUJIHBIC ITPOSBICHUS
KOTHUTUBHBIX PacCTPOMCTB: TOJOBHas 00Jib, ro-
JIOBOKpPY>KEHME, OILIYIICHNEe TyMaHa B TOJIOBE, BO3-
HUKIIIME TIPOOJIEeMBbl C MaMsThlO, YCBOGHUEM HOBOM
nHGOpMaLUM, HapylIeHUe BHUMAHUS, 3aChITIaHUs
u cHa [2, 5]. Takum o6pa3om, moJiydeHbl yOeIUTE b-
HBIE JaHHbIC, CBUICTCIBCTBYIOIINE 00 MH(MOpPMa-
TuBHOM 3HaUunMocTu MJIIT, kak B IporHo3se nucxoaa
¥ pa3BUTHUSI, PAHHUX MTOCTKOBUIHBIX OCIIOXKHEHUIA,
TaK U B KayeCTBe MPEAMKTOpa pa3BUTHSI PaHHETO
MOCTKOBUIHOTO CUHAPOMA.

3aKnoyeHne

YcraHosiieHo, uto ypoeHb MJITT Bo Bpems Jieue-
HMsI ObLI MOBBINIEH B 12,5 pa3, B paHHEM MOCTKOBU/I -
HOM TIepHo[e MOBHIIIAICI B 3,4 pa3a, a B IepHoIe
paHHEro MOCTKOBUIHOIO CUHAPOMA MOBBIIIAJICS B 3
pasza npotuB I'C. Takum oo6pazom, UITT MmoxeT ObITh
MCMOJb30BaH B KayeCTBE MapkKepa B IIPOrHO3€ MC-
Xoda M mpeaukropa ¢GopMHUPOBAHUS OCIIOXKHEHUI B
paHHEM ITOCTKOBUIHOM MEPUOe U Pa3BUTUS PaHHE-
0 MOCTKOBUAHOIO CHMHIPOMA, Yy MAIleHTOB, TIepe-
Hecux COVID-19.
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