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BBEJIEHUE

AKTYaJIbHOCTh TeMbI UCCJI€I0BAHMS

B xonmne 2019 r. B Kuraiickoit Haponnoit Pecrybnuke mpowu3onuia BCHBIIIKA
HOBOM KOPOHAaBUPYCHOM MH(EKIHUU C SMUIEHTPOM B TOpOJe YXaHb, MOIYyYHUBIICH
HazBaHue «COVID-19». Beicokas koHTarno3Hocts naHHoro Bupyca (SARS-CoV-2)
oOycnmoBuia ero ObicTpoe pacmpoctpanenue: 11 wmapra 2020 1. Bceemwuphnas
opranuzanusa 3apaBooxpaneHusi (BO3) oOwbsBuna o nHawane mnangemun COVID-19.
Hecmotps Ha TO, uTO K Havaimy Mas 2023 rona snujeMudeckas CUTyalus Obljia OlleHeHa
BO3 kak OmarompusiTHasi, 4yTo mo3Bomwio 5 Mas 2023 1. oOBSABUTH O 3aBEpIICHUU
MaHJIeMUH, HOBBIE ClTydyau 3a00JIeBaHUs KOPOHABUPYCHOM MH(EKIMEH MpoaoDKalId U
npojokaroT pukcupoBarbes B Teuenue 2023-2026 rr. [8, 14, 15, 141, 142].

K mapty 2026 roga B mupe ObUIO BepUPHUIIMPOBAHO OKOJO 779 MIIH. clydaeB
3apaxkenusi COVID-19, u3 kotopsix 0onee 7,1 MIH. 3aBEpIIMINCH JIETAIbHBIM UCXOJA0M
[142]. s Poccmiickoit @enepanuu (PD) npobrema kopoHaBUPYCHON MH(MEKITUN TaKKe
apisiercss aktyanbHOM: ¢ 2020 mo 2025 rr. B Poccum nuarHoctupoBaHo cBbilie 24,9
MJH. ciaydaeB 3aboneBanus [142]. [Tomumo s3toro, B centsaOpe 2024 r. MOSIBUIUCH
cBelleHUsA O pacnpoctpaHeHuu B P® HoBoro moasapuanta SARS-CoV-2 — XEC;
BBICKQ3bIBAIOTCS ~ OMACEHMs, YTO JaHHBIM ImTamMM, oOjajas  3HAYUTEIbHOU
CIIOCOOHOCTBIO K YCKOJB3aHHIO OT MMMYHHOTO OTBETAa, MOXXET HE TOJIbKO CTaTh
JOMUHHUPYIOIIUM B MHpPE, HO U CHOCOOCTBOBaTh Oosiee TSKEIOMY, OCIOKHEHHOMY
TedeHuto 3aboneBanmst [11, 138]. B 2025 r B Poccum ydactunmch ciydau
nHpupoBanus emé ogauM BapuaHToM SARS-CoV-2 — «Crparye» (Stratus, XFG),
paHee MONy4yuBIIMM pacnpocTtpaneHue B KOro-Bocrounoit Aszuu, BenukoOputanuu u
Cesepnout Amepuke [43].

N3BecTHO, uTO OcHOBHOUM Mopdonorudeckuit cyoctpar COVID-19 npencrasnser
coboii  muddy3HOoe  aTBBEONSIPHOE  TMOBPEXKICHHUE,  KOTOpOE  MPOSBISICTCS
MHTEPCTULIMAIBHON THEBMOHHMEN W OCTPBIM PECIHPATOPHBIM JIUCTPECC-CUHIPOMOM

(OPIC); omHako B OTIMYMU OT OOJBIIMHCTBA JAPYTUX OCTPBIX PECHUPATOPHBIX



BupycHblx uHpexkuuii (OPBUH), SARS-CoV-2 cnocobeH Takxe MNpOBOLHMPOBATH
pa3BUTHE TKEIOM COYETAHHOM IIaTOJIOTMM PAa3JWYHBIX OpPraHOB, B YAaCTHOCTH —
CEPIIEYHO-COCYAUCTON CUCTEMBI M MOYEK; TaK, MOKa3aHa BO3MOXKHOCTh (DOpMUpPOBAHUS
y JaHHBIX OOJBHBIX MHOKApAUTA, MEPUKAPAUTa M TPOMOSHIOKAPAUTA, a Cpenu
HanOoJee pacnpoCTPaHEHHBIX HETIOCPEACTBEHHBIX MPUYHH CMEPTU OT KOPOHABUPYCHOM
uHpEKINN YKa3bIBalOTCS OCTpbii MH(apkT muokapaa (OMM), octpoe HapyleHue
Mo3roBoro kpoBooOpamenus (OHMK), tpom6osm6bomnus nérounoit aprepuu (TOJIA) u
octpoe nopexaenue nouek (OIIII) [1, 3, 13, 14, 15, 18, 21, 24, 32].

Onpeneneno, uro Bo3oyautens COVID-19 xapakrepusyeTrcst HaTU4UEM CBOMCTBA
Tponu3Ma K KJIETKaM, Ha MMOBEPXHOCTU KOTOPHIX B OOJIBIIOM KOJIMYECTBE MPEICTABICHBI
pelenTopsl aHrHOoTeH3uHIpeBpainatero gpepmenrta 2 tuna (AIID2), B ToMm yucne —
HE TOJIbKO K aJbBEOJIOIUTaM, HO M K KapauoMuonutam u Hedporeaunouutam [15, 24,
79]. Hannoe cBoiicTBO SARS-CoV-2, Hapsigy ¢ HECOMHEHHO CYIIECTBYIOLIEH
(GYHKITMOHATBPHON B3aUMOCBSI3bI0 CHCTEMBI KPOBOOOPAITICHUS U TTOYEK, TIO3BOJIUIIO PSIY
UCCJIeIOBaTeNIe TMOCTYIUPOBAaTh BO3MOXKHOCTh (DOpMHUpPOBaHUS —CHEIU(PUUECKOTO
COVID-onocpenoBanHoro kapavopeHanbHoro cunapoma (KPC); Tem He MeHee,
HEKOTOpbIE  aCMEKThl €ro JNUAEMHOJOTMM W  [ATOreHe3a IO0Ka  OCTarTCs
HEBBISICHEHHbIMU. Tak, B YaCTHOCTH, B CYLIECTBYIOUIMX CHUCTEMaTHUECKUX 0030pax
OTCYTCTByeT uH(popmanus o pacupoctpaHénHoctu octporo KPC (1 u 3 tunon) npu
JTaHHOM 3a00JICBAaHHH; BBIIIECU3IIOKEHHOE YKA3bIBAET HA HEOOXOMUMOCTh YIIIyOJIEHHOTO
norcka MapképoB ocioxuéHHoro teuenuss COVID-19 [77, 79, 97, 109, 113, 114].

[TokazaHo, 4TO KOpOHaBUpYCHasi HH(PEKIU MOXKET CITIOCOOCTBOBATH MPOSBICHUIO
de novo mim mporpeccupoBaHUIO KapIUOBACKYISPHOM MATOJIOTUH: Y PEKOHBAJIECIICHTOB
COVID-19 moryT Habmonatbest GopMUpPOBAHUE JTUOO JIeCTaOMIN3alMs/IEKOMIICHCAITHS
aprepuanbHoil runepren3uu (Al'), nmemudeckoid 00JIe3HU ceplla, HApYLIEHUH pUTMa
1 TIPOBOJIMMOCTH, XPOHHUECKOU cepieunHoit HenoctarouHocTH (XCH), a takske OHMK
[3, 6, 21, 32, 44]. Kpome TOro, MMEITCA JaHHbIE O BO3MOXHOCTH Pa3BUTHSA
MOCTKOBHIHOTO BHUPYCHO-MMMYHHOTO MHOKapJuTa U TPOMOOIHIOKApAUTAa M, Kak

CICACTBUC, COXPAHCHHA PHUCKA TpOM603M6OJII/ILIeCKI/IX OCJIIOKHEHUM U B OTIAJIEHHOM



nepuojie 3a0oneBanus [4]. DTO MOATBEPHKAACTCSA U CTATUCTUYECKUMU CBEACHUSMU: TaK,
no naHHeiM DenepanbHO ciyk0bl TocynapcTBeHHou cratuctuku (Poccrara), ¢ 2020
nmo 2022 rr. HaOmrojasics poOCT Kak oOIIe, Tak W TEePBUYHONU 3a00JI€Ba€MOCTHU
CEPIIEYHO-COCYIUCTHIMU  3a00JICBAaHUSIMH, B TOM 4YHCJI€ — CTEHOKapAWeW u
TUIEPTOHUYECKOW OO0Je3HbI0, a B CTPYKTypEe CMEPTHOCTH KapJUOBACKYJspHas
MATOJIOTHS MO-TPEKHEMY 3aHUMaeT Juaupyromiee nojoxkenue [19]. Kak ykaspiBaror
C.A. boiiioB ¢ coasrt. (2023), mangemMusi KOpOHaBUpPYyCHOW WHGEKIMU mpeppana 18-
aetHio0 (¢ 2003 mo 2021 rIT.) TEHOEHUHMIO K CHIKEHHIO o0miero kosgduimeHta
CMEPTHOCTH OT OO0JIE3HEUW CHUCTEMBbI KPOBOOOpAIIEHUS U CIIOCOOCTBOBAJIa POCTY TaK
HAa3bIBAEMON «OTCPOUYECHHOW» CEPIEUHO-COCYIUCTON CMEPTHOCTH, 00YCIIOBICHHOM Kak
BPEMEHHBIM  CHIDKCHHEM  JIOCTYITHOCTM  MEIUIMHCKOM  TOMOIIM, TakKk U
BBIIIICO3HAYEHHBIMU JIOJITOCPOYHBIMU KapJAUOBACKYISIpHBIMU d(ddexTamu 3a00eBaHms
[6, 7]. Bmecte ¢ TeM, nanHbie Poccrata cBUIIETENBCTBYIOT U O POCTE 3a0071€BAEMOCTH
00JI€3HAMH MOYEIIOJIOBOM CUCTEMBI, UYTO B COBOKYIHOCTH C MMEIOIIUMUCS CBEACHUSIMU
O BO3MOXXHOCTH (OPMHUpPOBAHUS HE TOJIBKO OCTporo, HO u xpoHudeckoro KPC
YCWJIMBAET HAy4YHYIO M MPAKTUYECKYI0 3HAUMMOCTh HM3Y4Y€HHUs COCTOSHUS cepAla
nouek y pexkonsasiecuentoB COVID-19 [19, 28, 29].

C nenbto crpaTudUKAMK PHUCKA THKEIOTO TEUEHHUS HOBOW KOPOHABUPYCHOM
MH(DEKIUU MpeUIaraeTcs UCHob30BaTh TaKUe MApKEPhI, KaK CEepACYHbIE TPOIOHHUHBI,
kpeatuHhochokuHazy (KDK), N-TepMUHAIIbHBIH dbparmMeHT MO3TOBOTO
HaTpuitypetndeckoro nentuga mnpo-B tuma (NT-proBNP), nucrarun C, nunokanun 2
(JTMTIOKATTH, acCOIMUPOBAHHBINA C KelaTHHa30M HelTpoduinos, neutrophil gelatinase-
associated lipocalin, NGAL), omgHako OosbpImas dYacTh MJaHHBIX HCCIEAOBaHUMN
OTpaHUYMBAETCS  OMNpEACNICHHEM  MNPEAUKTUBHOTO  MOTEHIHMajda  OTAEJbHBIX
(KapauanbHBIX WM PEHATBHBIX) MapKEPOB, 4YTO HE TMO3BOJIAET CPOPMUPOBATH
LEJIOCTHOTO MPEJCTaBICHUS O CleUU(UKe KapIuOpEeHAIbHBIX B3aUMOOTHOIICHHUHN MpHU
COVID-19; xpome TOro, NpUBEAEHHBIE B HUX PE3YJbTAThl XapaKTEPU3YIOTCS HEKOTOPOH
pa3HOHANPABIECHHOCTHIO [5, 48, 62, 78, 81, 89, 93, 104, 108, 113, 121, 124, 128, 133,
134, 145, 146, 148].



TakuM 00pa3oM, BBIBIEHHE OCOOCHHOCTEHW MaToreHe3a MOPakKeHUs CEpIEHHO-
COCYUCTON CUCTEMBI U TIOYEK ITPU KOPOHABUPYCHOM MH(MEKIMH KaK B OCTPOM MEPHOJE
3a00yieBaHMsI, TaK M B MEPHUOAEC PEKOHBAJIECUEHUMU MPEACTABIAETCS YPE3BbIYANHO

AKTyaJIbHBIM H HYKIACTCs B I[aJ'II)Hef/JIIHeM HN3Y4YCHHU.

Crenenb pa3pa00TAaHHOCTH TeMbI UCCJIEIOBAHUS

OtnenbHbIE ACHEKTHl MOPAXKEHUS Cep/illa U MOYEK MPU HOBOM KOPOHABHPYCHOM
MHPEKIMM W TONXOAbl K TMPOTHO3UPOBAHUIO OCJIOKHEHUN 3a00JieBaHUSI paHee
M3Yy4aIuCh POCCUICKUMU U 3apyOeXKHBIMU HcclieioBatensmu [5, 48, 62, 78, 81, 89, 93,
104, 108, 111, 121, 124, 128, 133, 134, 145, 146, 148]. Tak, BO3MOXHOCTb
omnpeaesneHus KoHueHTpauuu nucrtaruHa C mis panHed auarHoctuku SARS-CoV-2-
onocpenoBanHoro OIIII onennBanacek B nuccepramusax FO.B. Xpyneoii (2022) u M.O.
MaromenanueBa (2025), a moTeHIMaN MCIOJIB30BaHUS TPOMOHMHA | Kak mpeaukTopa
neranbHoro ucxoga npu COVID-19 paccmarpuBancs B gucceprauuu P.M. I'ymeposa
(2023) [16, 34, 65]. OnHako B CBET€ KOHIICMIMH KapAHOPECHAIBHBIX B3aWMOCBS3EH
3HAYUTENbHBIA HAyYHO-TIPAKTUUECKUM HMHTEPEC MPEACTaBIsSEeT BCECTOPOHHUM aHaIN3
COCTOSIHMSI CHCTEMBI KpOBOOOpAIlleHUSI M TIO4eK Yy OOJIbHBIX KOPOHABUPYCHOM
uHpekumen. [lns ocyliecTBIEHUS Takoro aHajau3a Ielecoo0pa3Ho MpOBEACHUE
OJTHOBPEMEHHOTO uccienoanus y nauueHToB ¢ COVID-19 koHuneHntpaiuii TporoHnuHa
I, NT-proBNP, nucrarnaa C B ChIBOPOTKE KPOBHU M JIMIIOKAJIWHA B MOYE; CBEACHUUN O
MOJIOOHBIX MCCIIEIOBAHUAX, OTBEUAIOIIMX Ha BOIPOCHl 0 pacnpoctpanénHoctu KPC u
BO3MOXHBIX MPEIUKTOPAX €ro pa3BUTHS, B HAYKOMETPUYECKUX 0a3zax HEe OOHApYKEHO.
Kpome TOro, HECMOTpsl Ha HaJIW4WE MPEANOI0KEHUNA O BBICOKOW 3HAYMMOCTHU POJIU
nopakeHus JIErkux U runokcuu B marorenese KPC mpu kopoHaBUpPYCHON MH(EKIIHH,
OCTa€TCsl HESICHBIM, HMEETCS JM 3aBUCUMOCTh pPHUCKAa €ro pa3BUTHUS OT CTENEHU
BBIPAXKEHHOCTH pecnuparopHoi auchynkiuu [98, 114]. Takke MNepCcreKTUBHBIM
METO/IOM OLIEHKH (PYHKIIMOHAJILHOTO COCTOSIHMSI IOY€K, BO3MOXKHOCTH KOTOPOTO B
nuarHoctuke COVID-accomuupoBannbix OIIIl u KPC no Hacrosinero MomMeHTa He

ObLTH PaCcCMOTPCHBI, ABJACTCA HCCIICIOBAHHUC HAIIPSKCHUA (I'[aleI/IaJ'IBHOI‘O IIaBJIGHI/IH)



kuciopona (pO,) B moue. OcobOOro BHUMAHHUS 3aCIY>KUBAET aHAJIN3 BO3MOXKHOCTHU
dbopMupoBanusi  AUCHYHKIUU  CEPACYHO-COCYAUCTOM  CHUCTEMbl M TOYEK Y
PEKOHBAJIECIICHTOB KOPOHABUPYCHOM HH(pekuu B oTnanéHHoM (Oonee 1 roma) nepuoae
3a0oneBanus; Tak, B Mmetaananuse L.W. Huang et al (2025) npencraBnensl cBeieHUs O
pacnpoCTpaHEHHOCTH KapJUOBACKYJISIPHOW MATOJIOTMH TOJBKO B TeueHue 3-12 mec.
pexonBanecuennuu [105].

Takum o0Opa3oM, HECMOTpsS Ha HaJIM4YME OTHCJIBHBIX pabOT, MOCBSIIEHHBIX
aHaJIM3y ITUArHOCTUYECKOTO TOTEHIHAIa PA3IMYHBIX MapKEPOB MUCHYHKIIUN CEpALa U
MOYEK, UEIeCOO0Pa3HbIM SBISETCS MPOBEACHUE WX CHCTEMHOTO, KOMILJIEKCHOTO
UCCJIEIOBAHUsA, KOTOPOE IMO3BOJIWIO OBl MPOJUTh CBET HA KapAHOpPEHAIbHbIC
B3aMMOOTHOILIEHHS Y OOJBHBIX HOBOW KopoHaBupycHoil nndexuuenn (COVID-19) kak B

OCTpPOM, TaK U B OTAJIEHHOM nmepuoac 3a00JIeBaHMS.

eab padoTsl
Ontumu3zanusi cnocoOOB OIEHKH TSKECTH T€UEHUS U MPOTHO3UPOBAHUS UCXOI0B
HOBOM  kopoHaBupycHor  uHpexkuun (COVID-19) mnocpencTtBoM — BBISIBICHUS

0COOEHHOCTEN KapAUOPEHAIbHBIX B3AUMOOTHOIIEHU y OOJIbHBIX U PEKOHBAJIECLEHTOB.

3agaum ucciaenoBaHus

1. YcraHOBUTH KIMHUKO-(DYHKIIMOHAJIBHBIE OCOOCHHOCTH KapIUOPEHAIBHOTO
cuHApoma npu kopoHaBupycHoi nnpexiuu COVID-19.

2. OueHuTh NPEIUKTUBHYIO CIIOCOOHOCTH COBPEMEHHBIX MApKEPOB MOPAKEHUS
cep/la ¥ MoYeK K JUArHOCTUKE KapJAHOPEHAJIBbHOIO CUHJPOMA U JIETAIBHOTO MCXO/a Y
6onpHbIX COVID-19.

3. Ilpoananu3upoBaTh KapJAHOPCHAIbHBIC B3aMMOOTHOIIECHUS NPU PA3IAYHBIX
BapuaHTax teueHuss COVID-19.

4. Onpenenutb naToMopQoIOrHiecKkrue 0COOCHHOCTH OPAXKEHUS TKaHU Cep/iiia U

nouek B octpom nepuoge COVID-19.



5. Oxapakrepus3oBaTb COCTOSIHUE KAPAMOBACKYJISIPHOM CHUCTEMBI M IIOYEK Yy

pexonBanecienToB COVID-19.

HayuyHast HOBU3HA

B pabote BrepBble npeacTaBieHa MaTOreHETHYECKas XapaKTePUCTUKA COCTOSTHUS
CHUCTEMBI KPOBOOOpAITICHUSI U TIOYEK (B MX B3aMMOCBS3HM) Y OOJBHBIX KOPOHABUPYCHOU
uHpexmueii. C  HUCMONB30BAaHUEM COBPEMEHHBIX JTUATHOCTHYECKUX  IOAXOOB
MIPOJEMOHCTPUPOBAaHO, 4To TskE€noe TeyeHue COVID-19 accouumpoBano ¢
MOPAXXEHUEM CEPJILA U MIOYEK. YCTaHOBJIEHO, uTo pazsutue COVID-acconunpoBaHHOTO
MUOKapANUTa, TUCPYHKIIMH MUOKap/a U ocTporo nospexjaeHus nodyek npu COVID-19
MPOUCXOJIUT B paMKax KapjauopeHadbHoro cunjapoma 1 u 3 Ttumnon. I[lokazaHo, yTo
OCOOCHHOCTBIO KapAMOPEHAIBHOTO CHHJIPOMA TMPU KOPOHABUPYCHOW WHMEKITUU
ABIseTCST ero (QopMuUpoBaHHE Ha (POHE BBIPAKEHHBIX CTPYKTYPHO-(PYHKIIMOHATBHBIX
HapyIICHUI pPEeCHUpPaTOPHOM CHUCTEMBI, a K MPEAUKTOpPAM €ro pa3BUTUS OTHOCHUTCS
noBbilieHue KoHneHTpauuu TpornonuHa [, NT-proBNP, nucraruna C B CBIBOPOTKE
KpPOBH U JIMTIOKAJIMHA B MOYE.

BnepBble mnpousBeneHa OIEHKA JUArHOCTUYECKOTO TMOTEHIMajda MeEToja
UCCJIEeIOBaHUs TMaplualbHOrO JaBieHus Kuciaopona B Moue (pO,) nansi BBISBICHUS
MOPaXEHUSI TIOUEK U KapJUOPEHATBHOTO CHHIpPOMA MPHU KOPOHABUPYCHOM WHOEKIIUHU.
YcranoBneHo, uTo cHMkeHue pO, B MouU€ SBISETCS YYBCTBUTEIBHBIM MAapKEPOM
r1yOuHBI yrHeTeHUs peHanbHol ¢yHkiuu npu COVID-19.

[IponeMoOHCTpHPOBAHO, YTO y PEKOHBAJECIIEHTOB KOPOHABUPYCHOW HH(EKIIUU
crycta 24 Mecdia 1mociie MepeHecEHHOro 3a00JeBaHus BO3MOXKHO Pa3BUTHE CTOMKOM

apTepUATbHOU TUIIEPTEH3UU.

Teopernueckasi U MPaKTHYECKAsA 3HAYMMOCTH PadOThI
BbIsIBICHBI OT/EIbHBIC MATOICHETHYECKUE 3BEHbS, OKA3bIBAIOIINE BIIMSHHE Ha

Pa3BUTHE KapIMOPECHATLHOTO CUHAPOMA MPU KOPOHABUPYCHON MH(DEKITUH.
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[IpencraBiena xapakTeprucTUKa KIMHAYECKUX OCOOCHHOCTEH KapAHOPEHATHHOTO
CHHJIPOMA, TIOBPEXKICHUS MHUOKap/a, OCTPOTO MOBPEKICHUS TOYEK B OCTPOM TEpUOJIE
COVID-19.

[IpennoskeH HaydHO OOOCHOBAHHBIA TMOAXOJ K MPOTHO3UPOBAHHUIO TSKECTU
TeueHuss u JetanbHoro wucxoga COVID-19 Ha ocHOBe wucclieqoBaHUsI MapKEPOB
MOBPEKICHUS U JUCHYHKIIUN CEP/IIa U TTOUCK.

Ob6ocHOBaHa HEOOXOIMMOCTh MHOTOJIETHETO JIMCIIAHCEPHOTO HAOMIOCHUS 3a
COCTOSITHIEM  CEepJIEYHO-COCYAMCTOM CHUCTEMBI W TOYEK Yy PEKOHBAJECIICHTOB

KOPOHABUPYCHOU MH(DEKIUU.

MeTo1010rMsI 1 METOAbI HCCJIET0OBAHUS

[InanupoBaHre AUCCEPTALMOHHOTO MCCIEN0BAHUSA MPOBOAUIOCH B COOTBETCTBUU
C LEJBbI0 M 3aJa4aMH; €ro METOJIOJOTHMYECKYI0 OCHOBY COCTAaBWJIM HAy4YHbBIE TPYIbI
WH(EKITMOHUCTOB,  TEpareBTOB,  KapaUOJIOTOB,  HE(POJIOTOB,  IMyIHMOHOJIOTOB.
UccnenoBanne omnmpaeTrcss Ha KOMIUIEKCHBIA HAy4HBIM MOIXOJ, OCHOBAaHHBIM Ha
CHCTEMHOM aHajM3€ M BKIIOUAIONIUM B ce0s TaKue METONAbl, KaK HaOJIIoIeHHE,
OMMCaHUE, W3MEpPEHUEe, TEOPETUUYECKOe OCMBICIeHHe U 0000menue. B pamkax
MPOCIIEKTUBHOTO HCCJICIOBAHUSA IPOU3BEJCHA KOMILUICKCHAsl OIIEHKAa COCTOSIHHS
CEepPAEYHO-COCYUCTON CHUCTEMBI, MOYEK U JIETKUX B OCTPOM U PEKOHBAJIECIEHTHOM
nepuoge COVID-19 (pacnpeneneHue ManydeHTOB MO MOATPYIIaM OCYIIECTBIISIOCH B
3aBUCUMOCTH OT 00BbEMa MOPaKCHHS JIETOYHON TKaHM, a TaKXKE OT BBISBICHHUS y HUX
CEpACYHOM HEAOCTATOYHOCTH, OCTPOrO TMOBPEXKACHUS IMOYEK U KapAUOPEHAIBHOTO
CHHJIpoMa). B pamMkax peTpoCneKTMBHOIO aHajan3a Ha OCHOBAaHWU JIAHHBIX MPOTOKOJIOB
MaTOJIOTOAHATOMUYECKUX HCCIEIOBAaHUN MPOBOJIUIIACH OIIEHKA MaToMOp(OoIOTHueCcCKUx
0COOCHHOCTEN MOpaKEHUSI TKaHU cep/ilia, JErkux u nouek npu COVID-19.

JluzaitH uccienoBanus Mpeamnoiarajl NpuMeHeHUe KIMHUYECKUX, JIa0OpaTOPHBIX,
WHCTPYMEHTAJIbHBIX, MOJICKYISIPHO-OMOIOTUUECKUX, AaHATMTUYECKUX U CTATUCTUYECKUX
MeronoB. Crarucrudeckas o00paboTka W MaTeMaTHMYCCKUM aHalii3 Pe3yJIbTaToOB

npousBonmics mpu nomommm mporpammbl  «IBM  SPSS  Statistics  22.0» ¢
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HCITOJIb30BAHHEM apaMeTpUIeCKUX u HeapaMeTPUICeCKUX METOIOB,
koppessinnoHHoro 1 ROC-ananusa.

JI0CTOBEpHOCTH TOTYUYEHHBIX B XOJI€ CCIIEIOBAHUS PE3YJIBTATOB 00€CIeunBaeTCs
00BEMOM BBIOOPKH, KOJIMYECTBOM TMPOAHATM3UPOBAHHBIX CTATUCTUYECKUX (GOpM H
HU3KOW BEPOATHOCTBHIO JIOKHOIOJIOKUTENBHBIX PE3YJIbTaTOB MIPU MPOBEPKE THIIOTE3.

[Tomy4yeHHbIe HaydHBIE NAaHHBIC CHCTEMATHU3UPOBAHBI, 00pPaOOTaHBI MPU TOMOIIN
CTaTUCTUYECKUX METOOB aHAJIN3a U U3JIOKEHBI B INIaBaxX COOCTBEHHBIX HaOmoaeHu. B
COOTBETCTBHH C pe3yJIbTaTaMu PabOThl CPOPMYIUPOBAHBI BBIBOJIBI M TPAKTHYCCKUC

PEKOMEHIalliH, ONPEEIICHbl IEPCHIEKTUBBI JAJIbHEUIEN pa3paOOTKHA TEMBI.

IToJs10:xeHNs1, BLIHOCHMbIE HA 3aLIUTY

1. PasButme oOCTPOro KapIMOPEHAIBHOIO CHUHAPOMA, OIPEACIIAIOMIEroCcs
COUYETAHUEM CEPJICYHON HEJOCTATOYHOCTH U OCTPOIrO MOBPEXKACHUS MOYEK, XAPAKTEPHO
s 12,5% OoNbHBIX KOPOHABUPYCHON MH(EKINEH TsHKENON cTeneHu TsxecTH; y 71%
JIUArHOCTUPYETCSl KapJIUOpeHanbHbld cuHApoM 1 Tuna, y 29% — 3 tuna. Hanuune
COYETAaHHOro TmopaxeHuss cepaua wu 1nouek npu COVID-onocpenoBaHHOM
KApAUOPEHAIBHOM  CHHAPOME  TOATBEPKIACTCA  JAHHBIMH  THCTOJIOTHYECKOTO
uccnenoBanus. OcCoOEHHOCTHIO KapuopeHaabHoro cunpoma nmpu COVID-19 sasiercs
ero ¢popMupoBaHue Ha (OHE 3HAUUTETBHBIX CTPYKTYPHO-(PYHKIIMOHAIBHBIX HAPYILICHUN
pECIIUPATOPHON CUCTEMBI.

2. IlpenukropamMu pa3BUTHs KapAHUOpEHATbHOro cuHApoma y 6ombHbIX COVID-
19 aBNSAIOTCS TOBBINMICHUE KOHIIEHTpaIuu TporoHuHa I, N-tepmunansHOro (pparmeHTa
MO3IOBOI'O HATpUiypeThdyeckoro nentuaa npo-B Ttuna, nucratuHa C B CHIBOPOTKE
KpPOBH W JIMNOKAJIMHA B MOYE; NPEAMKTOPAMM JIETAJBHOIO HMCXOAA — IIOBBILICHHE
KOHIIEHTpauuu TponoHuHa | u nuctarrHa C B CBIBOPOTKE KPOBU U JIMIIOKAJIMHA B MOYE.

3. CoueraHHbli U B3aMMOOOYCJIOBIICHHBI XapakTep KapAHOPEHAIbHBIX
ociioxkHeHnit y O6onpHbIXx COVID-19 mnposiBisieTrcss Kak NpU Pa3BUTHH CEPACYHOU
HEJO0CTATOYHOCTH WJIM OCTPOTO NMOBPEXKJEHHUS ITOYEK, TAK U B OTCYTCTBHE IPU3HAKOB

TSOKENON KapAro- U HePOMaTuu.
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4. YV 26% pexonBanecuenroB COVID-19 cnycrs 24 wmecsua mnocne
NEPEHECEHHOTO 3a0ojeBaHUs (UKCUPYETCS CTOMKOE IMOBBILIECHUE apTEPUATBLHOIO
IaBjeHus, Opu  dToM  Hammuue B a”HamHe3de  COVID-omocpenoBaHHOTO
KapJIMOPEHAIbHOIO CUHAPOMA aCCOLIMUPOBAHO C MOBBIILIEHHBIM PUCKOM (POPMHUPOBAHMUS

JUTUTEIFHON MUOKapAHATbHON ¥ peHAIBHON TUCHYHKIINH.

BHenpeHue pe3yJibTaTOB HCCJIE10BAHUSA

[To pe3ynbraTtaMm pa®oThl ObLT MOJy4YeH mareHT Ha u3ooperenue Ne RU 2796739
Cl «Cnoco6 mOporHO3UpOBaHMSI  COCTOSHHMS ~ OONBHBIX € 3a00JI€BaHUSIMU,
CONPOBOXAAIOIUMHUCSA  OCTPbIM  TNOBPEXKIACHUEM  IOYEK, MO  OMNPEAEICHUIO
MapLUHaIbLHOIO IABJIEHUS YIVIEKUCIIOTO ra3a B moue» [58].

PesynbraThl BBITIOTHEHHOW TUCCEPTAIMOHHOW paOOThl BHEAPEHBI B IMPAKTUKY
3paBOOXpaHEeHUs YIMYpTCKOW PecryOnuku U M30keHbl B HHPOPMAIIMOHHOM IMHUCHhME
Ui Bpadeil-MH(PEKIMOHNUCTOB, Bpadyel-TEparieBTOB, Bpadeld oOOlIed MpPaKTUKU
(cemelinbix Bpadeil) Ha TeMmy «CBOEBpEeMEHHas AMArHOCTHKA KapAUOPEHAJIbHbBIX
ocioxHeHu  kopoHaBupycHou — uHbpekimuu ~COVID-19»  (yrB. Munuctpom
3apaBooxpaHeHus Yamyprckoid pecryonuku C.A. baruasiM 1 HOs0pst 2025 1).

Marepuanbsl auccepTaldyd HUCIOJB3YIOTCS B Yy4€OHOM IMpoIlecce MpH YTEHUU
JeKUMA W TPOBEJECHUM NPAKTUUECKUX 3aHATUNA g CTYAEHTOB Ha Kadeape
WHMEKITMOHHBIX OO0JIE3HEH M SMUIEMUONIOTHH, Kadeape MOTUKIMHUYECKON Tepanuu C
KypcaMH KJIMHUYECKOH (apmakonoruud u npodunakrnueckor Mmeauuuasl OITK u TIIT
OI'bOY BO  «JkeBckuil  roCyJapCTBEHHBIM  MEIMLIMHCKUNA  YHUBEPCUTET»

MunucrepcerBa 3apaBooxpanenusi Poccuiickot @enepanunu.

JIn4HbIi BKJIA ABTOPAa B IPOBEICHHOE UCCJIeI0BAHNE

ABTOpOM JIMYHO C(OPMYIMPOBAHBI HJied W II€JIb HKCCIEA0BaHUs, pa3paboTaH
JU3ailH  MCCJIEIOBaHMsS, OTOOpaHbl MAIMEHTHI B COOTBETCTBUM C KPUTEPUSIMU
BKJIFOUEHUSI U HMCKITIOUEHHUS (HEBKJIIOUEHMSI), BBIIIOJIHEHO KIMHUYECKOE 00CIeI0BaHUe

MAIMEHTOB, MPOAHAIM3UPOBAHBI PE3YIbTAThl J1A0OPATOPHOW U HHCTPYMEHTAIBHOM
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IUArHOCTUKH, OPraHU30BaHO MpoBeAeHUE AUP(GEepeHUUaTIbHON JHATHOCTUKH H
JeyeHusl. ABTOpPOM NpOBeAEH 0030p M aHaIU3 OTEYECTBEHHOM M 3apyOexHOU
JUTEPATyphl, MOCBSIIEHHON mpobiieMe KopoHaBupycHod wuHpekmuu (COVID-19),
KapIMOPEHAJIbHOIO CHHJpPOMAa U MCHOJb3YyEMbIM METOAAM HCCIEOBaHUs; coOpaH,
CTPYIIIMPOBAH, CTaTUCTUYECKH oOpaboTaH M MPOaHAIU3UPOBAaH (HAKTUUYECKUU
marepuai. [1o pesynsratam paboThl aBTOPOM CHOPMYITUPOBAHBI BBIBOABI, MPAKTUIECKUE
PEKOMEHJIallM, a TAaKXE HAMEUYEHbl IEpPCIEKTUBHBIE HAIPABICHUS JAJbHEUIIEro

uzyuenus npoomemsr COVID-19.

CreneHb 10CTOBEPHOCTH U anipodanusi padoThl

Hayunble monoxeHuss W MpakTUYECKUE PEKOMEHAAIU, C(HOpPMYIUpPOBAHHBIE B
JMCCEPTAINK, OCHOBAHBI HAa aHAJIM3€ JOCTATOYHOTO O0beMa KIMHHYECKOTO Marepuara.
B pabore ucnonb30BaHbl COBPEMEHHBIE METONbI HMCCIEIOBaHUS, COOTBETCTBYIOIIUE
MOCTABJICHHBIM 33/1a4aM. BBIBOABI apryMEHTHUPOBAaHbI W BBITEKAIOT U3 MNPOBEAEHHBIX
HCCIIEIOBAHUM.

YacTp mOJNIydEeHHBIX B XOjie¢ paOOThl PE3yJIbTATOB JOJOXKEHA U OOCYyXJeHa B
paMKax:

1. HayuyHo-npaktuueckoil koH(pepeHuuu Poccuiickoro HaydHOTO MEIUIIMHCKOTO
oO1recTBa TepaneBTOB «Jluanorn o BHyTpeHHeW meaunuHe» (T. MxeBck, 28 OKTAOps
2022 1),

2. MexnayHapogHoil — HaydHO-TIpakTHuecko  koHpepeHuuun «HoBoe B
JTMATHOCTHKE, JICYCHUN U MPOQPIIAKTHKE COIHATbHO-3HAYUMBIX mHpekumit» (T. Yda,
27-28 oxTsi0pst 2022 1),

3. XV exeromHoro BCEPOCCHICKOrO KOHrpecca Mo MH(MEKIMOHHBIM OOJIE3HIM
uMenn akagemuka B.U. TTokposckoro (r. Mocksa, 27-29 mapta 2023 1),

4. XII mMexperuoHaqbHOW MEXBY30BCKOW Hay4YHO-TIPAKTUYCCKON KOH(EpeHIUU
MOJIOJIBIX YYEHBIX W CTYAEHTOB, mOcBsleHHON 90-netnro UI'MA «CoBpeMeHHbIE

aCIeKThl MEIUIMHBI 1 Ononorum» (T. Mxesck, 17-21 anpens 2023 1.).
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B okoHyarenbsHOM BUJE quccepTalus apoOMpoBaHa U PEKOMEHI0BaHa K 3allUTe
Ha 3acemaHuu  anpoOarmoHHoro copeta @OBYH  «llenTpanpHblii  Hay4dHO-
UCCIIeI0BaTeIbCKUM MHCTUTYT snuaemMuonoruu Pocnorpednaazopa» 10 despans 2026

I., mpoTokod Nel10.

CooTBeTCcTBHE JUCCEPTANMH NACHOPTY HAYYHOH CHIEHUATBLHOCTH

Hacrosmee nuccepralmoHHOE  HCCIEAOBAaHHME IO CBOEMY  COACPKAHUIO
COOTBETCTBYET MAacMopTy HayuyHou crnernuanbHocTu 3.1.22. MHbeknuonHbie 00Je3HU B
CIENYIOIIMX HampasleHUsIX ucciaenoBannid: nm. Nel, Ne2 u macmopry HayyHOH
cnenpanbHocT  3.1.18. BuHyTpeHHue O0oyie3HM B  CIEIYIOMIUX  HAMPaBICHUSIX

ncciegopanui: mi. Nel, No2, No3,

Myonukanumn

Pesynbrarel uccrnenoBanus omyOIMKOBaHbI B 15 meuaTHbIX paboTax, B TOM YUCIE
9 — B uUBAaHUAX, PEKOMEHJOBaHHBIX BpICIIEH aTTEeCTAallMOHHOM KOMHMCCHEW mpu
MunucrepcTBe Hayku M BbIcliero oOpasoBaHus Poccuiickoit ®enepanuu s
nyONnMKauMyM OCHOBHBIX MAaTepUalioB JAHMCCEpTalMid MO coenuanbHocTsIM  3.1.22.

Nudexnmonnsie 6onesnu u 3.1.18. BHyTpenHue 601e3HM.

O0beM u cTpyKTYpa padoThbl

Marepuain uccieqoBanus U30keH Ha 170 cTpaHunax MalIMHOIMCHOIO TEKCTa U
MPEICTABIEH CIEAYIOIMMH pa3liejaMu: BBEICHHUE, 0030p JUTEpaTypbl, Marepuaibl U
METO/bl MCCIENOBaHUs, MATh INIaB COOCTBEHHBIX HAOIOACHUMN, 3aKIIIOUYEHHUE, BBHIBOJIBI,
MPAKTUYECKUE PEKOMEHAAIMM W TEpCIEeKTHBBl JalibHEeWIeld pa3paboTku TeMbl. B
tekcte umerorcs 40 pucyHkoB, 43 TaOmuubl, 3 KIMHUYECKUX npuMepa. CHucok

auTepatypsbl BKItodaeT 150 ucTouHUKOB — 71 pyCCKOSI3bIYHBIN U 79 UHOSI3BIYHBIX.
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IJIABA 1. OB30P JIMTEPATYPbI

1.1 Xapakrepucruka KopoHaBupycHoii wuHpexkuuun (COVID-19) Ha
COBPEMEHHOM JTare

Koponasupycsl (Coronaviridae) — 3to cemeiictBo PHK-conepxamux BUpycoB,
HacUYUThIBaKoIlee yeToipe poaa u 45 suaos [70, 71].

Hcmopusa uzyuenus koponasupycos. Kak ykazpiBaror M.IO. IllenkaHoB ¢ coaBT.
(2020), wucropusi H3y4yeHUsT KOPOHABUPYCOB Ben€T cBoil oTuér ¢ 1931 1, korma
amepukaHckumu  BerepuHapamu  A.F. Schalk u M.C. Hawn Ob1  onucan
«MHPEKIUOHHBIN OpOHXUT Kyp»; B 2009 I. 3THONOTMYECKUN areHT 3TOro 3a00JieBaHMs,
paHee 00O3HAYaBIIMIICS Kak «BUpyC HUH(PexuumoHHoro Oponxuta» (IBV — Infectious
bronchitis virus), Tomyuun Ha3BaHue «KopoHaBupyc ntuiy (ACoV — Avian
coronavirus) [70]. B 1946 r. ObuT OTKPBHIT MOPAKAIOIIUN MIIECKOTHUTAIOIMINX BHPYC
TpaHcMuccuBHOro ractposnreputa cBuHed (TGEV — Transmissible gastroenteritis
virus); B manbHeimieM, o cBunetenbcTBy M.IO. IllenkanoBa ¢ coast. (2020), Obiu
BBIJICICHBl M JIpyTM€ KOPOHABHPYCHI, MOpPAXaIOIIME KOIIEK, cO00aK, TIpPbI3yHOB,
PYKOKpPBUIBIX U T.1. [70, 71].

Koponasupyc uenosexka (HCoV — Human coronavirus) Obl1 BiepBbl€ BbIACIICH
D.A. Tyrrell u M.L. Bynoe u3 nocororku 6oisHbix OPBU B 1965 1. [137]. Camo
Ha3BaHHE «KOPOHABUPYCHD» (coronaviruses) mpemioxkeHo B 1968 1. u oOycioBieHO
XapaKTepHbIM BHEUIHUM BHJIOM TMpPU DJICKTPOHHOW MHUKPOCKONUU — HAIUYUEM
KOPOHOOOPa3HOTo 3y0UaToro 00paMieHus OKPYIIIbIX MIeHOMOP(HBIX YaCTHII pa3MepOM
120-160 u™m [76].

OkoHUYaTeNbHO B  OTACIBHBIA  pPOA  KOPOHAaBHPYChl  OBUIM  BBIHECEHBI
MexnyHapogHblM KOMUTETOM 10 TakcoHomuHu BHpycoB (ICTV — International
Committee on Taxonomy of Viruses) B 1971 r.; cTtatyc cemeiicTBa UM ObLI MPUCBOCH
TOM e opranuzauueit B 1976 r. [70].

Onuoemuonoeus. K 2020 1. OBUIO OTKPBHITO 7 BHIOB KOPOHABHUPYCOB,

IMOPpaXaroIInuX YCJI0OBCKA:
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1. HCoV-229E (Alphacoronavirus, Duvinacovirus), nonyded B 1965 r. D.A.
Tyrrell u M.L. Bynoe;

2. HCoV-NL63 (A4lphacoronavirus, Duvinacovirus), BeisiBieH B Hunepnanmgax B
2004 r;

3. HCoV-OC43 (Betacoronavirus, Embecovirus), BbisiBiieH B 1967 1.;

4. HCoV-HKUI1 (Betacoronavirus, Hibecovirus), BbIACIEH COTPYIHUKAMH
I'onkonrckoro ynusepcurera B 2005 r.;

5. SARS-CoV (Betacoronavirus, Sarbecovirus), BO30yIUTENb TSHKEIOTO OCTPOTO
pecnupaTopHOro cCuHapoma, BoieseH B 2002 r.;

6. MERS-CoV (Betacoronavirus, Merbecovirus), BUpyC OJMKHEBOCTOYHOTO
pecnupaTopHOro CUHIpoma, ronydeH B 2012 r.;

7. SARS-CoV-2 (Betacoronavirus, Sarbecovirus), BbisineH B koHie 2019 r,
crpoBoipoBai pazsutue nanaemun COVID-19 [70, 71].

o 2020 r. cuuranock, yto B cTpykrype OPBU cpenu rocnuranin3upoBaHHBIX
MaIlMeHTOB KOpoHaBupycHas wuHpeknus coctapiser 12,4% (¢ konebaHUsSIMH B
OTJeIbHbIE TOBI OT 6,8% 110 28,6%); pu 3ToM 80% HaceneHus yKe UMENTU aHTUTEeJIa K
BHUPYCY, CBUJETEILCTBYIOIIME O BCTpeue ¢ Bo30yaurtesnem B mponuioM. [lokazaHo,
OJTHAKO, YTO UMMYHHUTET TOCJe MEPeHEeCEHHOro 3a00JIeBaHUs HEMPOAOKUTEIbHBIN U
He 3amuiaet ot peundexuuu [33, 36, 59].

Kak ormewaer B.B. Cymesuu (2020), B TeueHHE UIMTENBHOTO NEpUOJA
KOpPOHAaBUPYCHl M BbI3bIBAEMbIE WMHU 3a00JIEBaHMSI HAXOAWIUCH BHE TOJIS 3pPEHHUS
yu€HplXx, nmoka B 2002 r. B Kurae He mnpousonuia BCHOBIMIKA «TSHKEIOTO OCTPOro
pecnupatopHoro cuniapoma» (TOPC, SARS), BbI3BaHHOIO, Kak OKa3ajloCh
Briocnencteuu, Bupycom SARS-CoV (SARS-CoV-1). B pesynsrare 3abonenu 8273
yenoBeka, 775 — norubnu (aetanbHocTh — 9,6%), onHako ¢ 2004 r. HOBBIX Clly4yacB
aTUIIUYHOU MHEBMOHUH, BbI3BaHHOU SARS-CoV, He peructpupoaiocs [59, 70].

B 2012 r Ha ApaBUHCKMM TIOJYyOCTPOBE OBLIO ONHCAHO Pa3BUTHE TakK

HA3bIBAEMOT0 «OIMMKHEBOCTOYHOTO pecnuparopHoro cuaapoma» (MERS), B Teuenue 13
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JIET MOBJIEKUIEro 3a coboi 955 neranbHbIX ncxonoB. o coctosnuto Ha 2025 r. MERS-
CoV nponomkall IUPKYIUPOBATh U BhI3bIBATH HOBBIE CiTyuau 3a0oseBanus [15, 42].

B nexabpe 2019 roma B 1. Yxanw (mpoBunuus XyOsi, Kuralickas Hapomnas
Pecnybnuka) mpowusonuia BCTBIIIKA MHEBMOHWH, BbI3BaHHas BHpycoM SARS-CoV-2.
Bckope ona pacnpoctpanmiachk mo Bcemy mupy; 11 mapra 2020 . BO3 o0bsiBuna o
Hayase naHgemuu. Hecmorps Ha TO, yTto K Hawany masg 2023 roma snuaeMuyeckas
cutyanusa nmo COVID-19 Obuta pacnienena BO3 kak OnmarompusiTHasi, 4T0 MO3BOJIMAIIO 5
Masg 2023 1. OOBSBUTH O 3aBEpIICHUM [aHJEMUU, HOBbIE Cclly4an 3a00JIeBaHUS
npojoipkanu (¢ukcupoBarbesi B TeueHue 2023-2025 rr.; yka3bpIBaeTCs, YTO MOBTOPHBIE
BCIIBIIIKKM MH(EKIMU CBSI3aHbl, B TIEPBYIO OuYepe/lb, C TMOSBICHHEM MYTaHTHBIX
BapuaHTOB Bupyca [11, 15,43, 84, 138, 142].

Ha 50% renom SARS-CoV-2 oka3zancst romonornded MERS-CoV, ma 79% —
SARS-CoV. Hcxomnslii mTamMm BHUpPYCa, BBIJICJICHHBI W3 Marepuana IalueHTOB,
TOCIIUTAIM3UPOBAHHEIX B YxaHe B jaekadpe 2019 r., sBisercs peepeHCHBIM TEHOMOM.
KomnuectBo BapuantoB SARS-CoV-2 mpesbimaer 1000 pa3nuyHbIX T€HETHUYECKHUX
JUHUNW, OJHAKO  OOJBIIMHCTBO  3apETUCTPUPOBAHHBIX  MyTallMii HE  UMeEET
(YHKIMOHAIBHOTO (3MMIEMHUOJIOTHYECKOro) 3HaueHus [14, 15, 42, 70, 84].

B 2020-2021 rr. ObuUTM BBISBIEHBI 5 BBI3BIBAIOIIMX 03200YEHHOCTH IITAMMOB
HOBOM KOpOHaBUPYCHOU nH(pekuuu [84]:

1. Ansda (B.1.1.7): 3apeructpupoan B Benuko6puranuu B gexabpe 2020 r.;

2. bera (B.1.351): BeisiBiied B FOAP B nexabpe 2020 1.;

3. 'amma (P.1): 3apeructpupoBan B bpaswimuu B stuBape 2021 r;

4. lenvra (B.1.617.2): BeisiBnen B Muauu B nekadpe 2020 r;

5. OmukpoH (B.1.1.529): 3apeructpupoBan B FOAP B Hosi0pe 2021 . [84].

B 2023 r. nauOosnbliiee KIMHUKO-IMUAEMUOJIOTMYECKOE 3HAYEHUE MPUOOPEN
ITaMM «OMHUKPOH», IIUPOKO pacnpocTpaHuBiiniics B 2022 1. He Tonbko B CIIIA u
EBpone, Ho u B Poccuu. OH xapakrtepusyercs Hanuuvem Oosiee 30 myTanuid B
criaifkoBoM OeJIKe M HaWBBICIIIEH KOHTAarno3HOCTHIO cpeau Becex BapuanToB SARS-CoV-

2, a TakXKe BBICOKOM YCTOMYMBOCTBIO K aHTUTENaM. Bo Bropo# monoBune 2022 1. BO
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psAe cTpaH Havall paclpoCTpaHsAThCs HOBBIM mTaMM BQ1 («uepOep»), oTHOCAIMIACS K
nonBapuanty BA.5  Bapuanta «omukpon». BQIl, kak W  reHeTrnyecku
onmu3kopoacTBeHHble emy mTammbl (BQ.1.1, BQ.1.2 u gpyrue), He uMeeT 3HAYMMBIX
KIIMHAYECKUX OCOOCHHOCTEH, HO XapakTepusyercs 0oJjiee BBHICOKOW KOHTArnO3HOCTHIO
110 CpaBHEHHUIO ¢ nmojaBapuanTom BA.S [12, 14, 54].

B centsa6pe 2024 r. MOSBUINCH CBENCHHUSI O MPOHUKHOBEHWU HA TEPPUTOPHUIO
Poccuiickoit ®enepanuu  HoBoro moaBapuanta SARS-CoV-2 — XEC [11].
Bricka3plBatOTCS OMAceHHs, YTO JAHHBIM IITaMM MOXET 00JialaTh 3HAYUTEIbHOU
CHOCOOHOCTBIO K YCKOJB3aHHWIO OT MMMYHHOIO OTBETA U BBI3bIBaTh 0oJee TAKENOE,
OCJI0XXKHEHHOE TeueHue 3aboeBanus [138].

B Ynmyptckoit PeciyOnuke B 2024 1. o ganubiM [ocynapctBeHHOro gokiana «O
COCTOSIHUM CAaHUTAPHO-3ITHIEMHUOJIOTHYECKOTO OJIAromoiIyyusi HaceIeHUs B YAMYPTCKOM
Pecniybnuke B 2024 romy» 3apeructpupoBaHo Oonee 25 Thic. caydaes COVID-19;
nokaszarens 3a0oneBaemocTr coctaBui 1703,8 Ha 100 ThIC. HaceneHUs, YTO MPEBHIIIAET
cpenHepoccuiickuii ypoBeHb (765,29 na 100 Teic. Hacenenusi) B 2,2 paza [45].
OTtnenbHble ciyyan 3a0oseBaHUs MPOJOSKaANM (PUKCUPOBAThCS B peruone U B 2025 .
[8].

B 2025 1. B Poccun pacnpoctpanwics emé€ oauH BapuaHT SARS-CoV-2 —
«Ctparyc» (Stratus, XFG) [43]. Hecmorps Ha pacTyuryro [J0JIIO CiIydaeB
uHUIMPOBaHUS AaHHBIM mMTamMMoM, BO3 olleHMBaeT NOMOJHUTEIBHBIE CBSI3aHHBIE C
XFG pucku 1151 0OIIECTBEHHOTO 3paBOOXPAaHEHUSI KaK HEBBICOKHE; OXKHIAETCS, YTO
UMEIOTIHUECS BAaKIIMHBI COXPAaHAT MPOTUB Hero dddextuBHOCTh. BO3 momuépkuBaert, 4yto
MOKa HE pacrojiaraeT CBEJACHUSIMU O CITOCOOHOCTH yka3zaHHOTo Bapuanta SARS-CoV-2
MPOBOLIMPOBATh pa3BUTHE Oonee THKENbIX (opM 3a00J€BaHUA IO CPaBHEHUIO C
MPOYMMH IUPKYJIHUPYIOIMMHU IITaMMaMd — B HACTOSIIIEE BpEeMsl OpraHu3aius
ob6o3Hauaet craryc XFG kak «BapuaHT 1oja HabOmroaeHueM» (variant under monitoring,
VUM) [141]. B To xe Bpems, IO HEKOTOPbIM OICHKaM, Stratus MOXET

JEMOHCTPUPOBATh BEIPAXKEHHOE YKIOHEHUE OT IMMYHHOTO oTBeTa [97].
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Takum o0O0Opa3oM, HECMOTpPSI Ha TO, YTO YacTOTA OCJIOXKHEHUU, BBI3LIBAEMbIX
HauOosee pacrpoctpanéHHbIMH Ha 2025 1. mramMamu SARS-CoV-2 (OMUKpPOH U €ro
PEKOMOMHAHTHBIE CyOBapHaHThl), HIKE, YeM NMpU MHPUUUPOBAHUU alb(a- U JenbTa-
mrTaMMmamu, peructpupoBaBmumuca B 2020-2021 rr, B HacToflllee BpeMsl HEIb3s
MOJIHOCTBIO HCKIIIOYUTh BEPOSITHOCTh PA3BUTHUSL PECHHUPATOPHON TUCHYHKIMHU TIPH
COVID-19; B cBeTe BBIEU3IOKEHHOIO, & TAKXE BEPOSITHOCTH MOSBICHHUS HOBBIX
BBICOKONIATOTE€HHBIX  IITAMMOB  BHUPYCa, H3yYE€HHE KapAUOPEHOIYJIbMOHAIbHBIX
OCJIOKHEHUM 3a00JIeBaHUs HE TEPSIET CBOCH akTyabHOCTH [8, 15, 43, 54, 84, 97, 138].

llamozenemuueckue ocobennocmu COVID-19. VI3BeCTHO, YTO NPOHUKHOBEHHE
SARS-CoV-2 B KJIETKy-MHIIIEHb HAUMHACTCA CO CHEHU(PUISCKOTO B3aUMOACHCTBUS
PELENTOP-CBA3BIBAIOLIETO JOMEHA TMEPBOM CYOBEIMHUIIBI CIAMKOBOTO TIIMKOMPOTEHHA
BHpYCa C NENTHAA3HbIM JOMEHOM KiieTouHoro peuenropa — AIID2. Penentoper AITD2
OOWJILHO JKCIpPECCHUpPOBaHbl Ha anbBeosonuTax Il Tuma, 4ro menmaeT WX TIaBHOW U
MEPBOOYCPETHON MUINEHBIO IS BUpyca, omnpeaenss pasutue AudEGy3HOTO
anbBeossipHoro moBpexaeHus [14, 15]. IlpeactaBneHbl OHM M Ha MOBEPXHOCTH
OHJOTENUANIBHBIX KJIETOK apTepudl M BEH, a Takke KIEeTOK MuoKapia U
HEePpPOTETUOIUTOB, YTO, HApSAy C CYIIECTBOBAaHMEM TECHOM (PYHKIMOHAIBLHOU
B3aMMOCBSI3M  CEPJCYHO-COCYIUCTOM  CHCTEeMBbl W  TIOYEK, MOCMOCOOCTBOBAJIO
BBIJIBIDKCHHUIO THUIOTE3bl O BbiAeneHuu crenuduueckoro COVID-omocpenoBaHHOTO
kapauopenansHoro cunapoma (KPC) [14, 73, 77, 79, 84, 98, 109, 114, 129].

[Tokazano, uro kpurtuueckas ¢opma COVID-19 npeacraBasier coboi
Pa3HOBUAHOCTh  TaK  HA3bIBAEMOTO0  «IIUTOKMHOBOTO  IITOPMa»,  KOTOPBIA
XapaKTepU3yeTCsl TMAaTOJOTUYECKON aKTUBalMeW BPOXKAEHHOTO U MPUOOPETEHHOTO
UMMYHHTETA, TUCPETYIISIUEeH CUHTE3a MPOBOCHAIUTEIBHBIX ITMTOKUHOB U XEMOKHMHOB
(uaTepneiikunoB (MJI), uatepdeponoB (MDPH), dhakropa Hekposa omyxonu o (DHO-a)
U T.IL) U Apyrux «0enkoB ocTpoi ¢assl BocnaneHus» (C-peaktuBHbiii 6enok (CPB),
dbepputun) [14, 15]. TunepaktuBanusi MMMYHHOIO OTBE€Ta MpPH HSTOM 3a4acTyIO
OTPaHUYMBACTCS  JITOYHOM  MAPEHXUMOW, TMpWieraromed  OpoHXUATbHOU U

anbBeOJIIpHON TuM(OUTHOM TKaHbIO U accoruupyetcs ¢ passutueM OPIIC [14, 15, 24].



20

Crneunduueckoe BUPYyCHOE, HIUTOKMH-UHAYLIUPOBAHHOE, a B 00Jee OTAAIEHHOM
MIEPUOJIE, BEPOATHO, U AyTOMMMYHHOE MOBPEXKICHUE SHIOTENHS IMOJIYYUIIO Ha3BaHUE
«SARS-CoV-2-acconuupoBanHas »HjAoTenuanbHas auchyHkuus». OHa, Hapsay ¢
SHIOTEJIMUTOM U CHHIPOMOM THUIEPKOATYIISIIIUU, JIEKUT B OCHOBE XapaKTEPHBIX IS
COVID-19 tpom60oTHYECKO MUKpPOAHTHOIATUH JIETKUX, MUOKap/a, TOJIOBHOTO MO3ra,
MOYEK, a TaKke TPOoMOO30B U TPoMOOIMOOIUU KPYIHBIX KPOBEHOCHBIX COCYIOB [14,
15]. Tak, wuccnemoBanue O.B. 3aparbsnny u coarT. (2020) mokaszano, 4YTO
TPpOMOOTHYECKHE M TPOMOOSIMOOIUYECKHE OCJIOXKHEHUs, HE BCEraa SBISIOIIMECS
HEIMOCPEICTBEHHOU MPUYNHOMN CMepTH, HECMOTPS Ha MIPOBOJIUMYIO
AHTUKOATYJISIIUOHHYIO Tepanuio ¢Gukcupyrores y 16,5% ymepiiux; yaiie BCero mnpu
ATOM HaOJIOAaeTCsl pa3BuTHE TpoMO0IMOOoauu erounout aprepun (TAJIA) u Tpom6030B
nerounbix aprepuit (B 11,9% ciyuaeB). ABTopbl noctynupyor ocodeHHocTh COVID-
WHIyUUPOBAaHHON MHTEPCTUUUAIBHON MHEBMOHHHM — €€ XapaKTepu3yeT HaJIU4Hhe He
TOJILKO HETOCPENCTBEHHO AU(PPY3HOTO ambBEONSIPHOTO MOBPEXKICHUS, HO U Pa3BUTHE
MaTOJIOTUM COCYJOB JIETKMX — MHUKPOAHTHONATUU C MOBPEXKICHUEM 3SHIIOTEIUS,
MOTEHIMAJIBHO — BACKYJIHMTa ¢ TPOMOO3aMHU COCYJOB Pa3HOro Kaiaubpa, a Takke yxke
ynoMsiHyToil TOJIA u unpapkroB n€rkux. [Ipm 3TOM HIIEMUYECKHE U TUITOKCUYECKHE
SBJICHUS HAOMIONAIOTCS M B APYTMX OpraHax M TKaHSAX, B YACTHOCTH — B MHUOKap/e U
MOYKax,  IMOpaXXeHUWe  KOTOphIX B  psAlae  ciayyaeB  mpeoOnajaer  Haj
MaTOJI0r0aHATOMHUYCCKUMHU U3MEHEHUSIMHU B JIETKUX [18].

YKa3zaHHbIEC IOPAXKEHUS PECIUPATOPHON U CEPIACYHO-COCYIUCTON CUCTEM U MOYEK
ABIISIIOTCS  OCHOBHOM mpuuuHOW cMeptu OompHeIx COVID-19 B orcyTcTBUEM
MPUCOEIMHEHNS OAKTEpUAIIbHONW WM MUKOTUYECKOW MH(MEKIMU, YaCTOTa KOTOPOH, MO
pa3HbIM OLleHKaM, Bapeupyercs oT 1% mo 50%; e€ pa3BuTHE XapaKTEpHO, B MEPBYIO
ouepenb, s MAlMEHTOB, JIUTEILHO HAXOMASIIMXCA HAa HWCKYCCTBEHHOW BEHTWIISIIIUU
nérkux (UBJI), a Takxke mNOMydarOmUX HWMMYHOCYNPECCUBHYIO TEparvio, a Cpeau
HanmOoJee pacnpoCTPaHEHHBIX OAKTEpPHAbHBIX W T'PUOKOBBIX AareHTOB YKa3bIBAIOTCS

Klebsiella spp, Acinetobacter baumannii, Staphylococcus aureus, Streptococcus
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pneumoniae, Haemophilus influenzae, Mycoplasma pneumoniae, Pseudomonas spp,
Candida spp n 1.1. [1, 14, 15, 20].

Knunuuecrkas xapmuna COVID-19. CornacHO OT€UECTBEHHBIM PEKOMEHIAILIUSIM
no mpouiiakTUKe, AUATHOCTUKE M JICUEHUIO KOPOHABUPYCHOM HMH(DEKIWHU, ¢ Yy4ETOM
OCOOEHHOCTEN KIMHMYECKOM KapTUHBI 3a00JIEBaHUS W TaHATOTE€HE3a OIpPENEsIOTCS
cienyrone kiauHUYecknue u  mopdonormdeckue Macku COVID-19: cepmeunas,
MO3roBas, KUIICYHAs, TMOYCHHAs, IMEUSHOYHAs, auadeTHyecKas, TpoMO0IMOOoInYecKas
(mpu TOJIA), KoKHas ¥ CeNTUYECKasl; pa3BUTHE ITHEBMOHUHU MPU ITOM BO BCEX CIIydasix
sBIseTCS 00s13aTenbHbIM [ 14, 15].

[IpeumyiieCTBEHHO UMEHHO MPOSBICHUS PECIUPATOPHON TUCHYHKIUHU JIekKaT B
ocHoBe mpuHsaToM B Poccun knaccudukamuun COVID-19 no crenenu tsbkectu. Tak,
COIJIACHO BBINICO3HAYCHHBIM PEKOMEHJAIMAM, JIETKOE TeueHrue 3a00JIeBaHMs Kak
TaKOBOE XapaKTEePU3yeTCs] KIMHUYECKUMHU MPOSBICHUSIMU «OOBIYHONY», HEOCTIOKHEHHON
OPBU — cyOdebpumureToM, KamwieM (CyXUM WA C HEOOJIBIINM KOJTHYECTBOM
OTAENSAEMON MOKpOTHI), €Ia00CThIO, YTOMJIIEMOCTBIO, OOJNBIO B TOpJ€; BO3MOKHBI
TAaKKE€ KOHBIOHKTUBUT, PUHOpes, runocMus u nucressusa [14, 15]. K kpurepusm
cpenHeTspkEnoro tedyeHnss COVID-19 orHocAT HapacTaHuWe YacTOTBHI JbIXaTEJIbHBIX
neuxeHuit (Y1) cBbiie 22/MuH, OABIIIKY TpH (GU3MUECKUX HArpy3Kax, MOSBICHUE
TUMHUYHBIX MTPU3HAKOB BUPYCHOTO MOPAKEHUS JIETKUX, ONMPESIsIeMbIX M0 pe3yjbTaTaM
Jy4eBOW JMArHOCTUKH (KOMIBIOTEpHON ToMmorpaduu opraHoB rpyaHou kinetku (KT
OI'K) wnu peHTreHorpaguu) — y4acTKOB YIUIOTHEHHS IO TUITY «MAaTOBOTO CTEKJIa» C
KOHconuaauuen win 0e3 He€, cHmwkeHue SpO, <95%. g THKENTOro TEYeHHs
KOPOHABUPYCHOM WH(PEKIIUU XapaKTepHBIMH SIBISIOTCS em€ Oojee BBIpaKeHHAS
onpimka (YL >30/mMun, SpO, <93%), cHmxkeHnune uHuaekca okcureHaruu PaO./FiO,
<300 MM PT.CT.; KPOME TOro, y TaKUX MNAUWEHTOB MOTYT MPOSBISITECS CUMIITOMBI
KapAHOpEHAIbHOU AUCHYHKIUU — HECTaOWIBHOCTh F€MOJWHAMUKH (CHUCTOIUYECKOE
aprepuanbHoe nasneHue (AJl) menee 90 MM pr.cT. wnu auacronuyeckoe AJl menee 60
MM PT.CT., @ TaKXe YMEHBIIEHUE CKopocTH auype3a <20 mi/gac). Ilommoprannas

HenpocrarouHocth npu COVID-19 (OPHC um octpast npixareinbHass HEAOCTATOYHOCTH
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(IH), cenTuueckuil 1I0K) acCOIIMUPOBAHA C KpaliHE TKEIBIM TEUEHHUEM 3a00JIeBaHUs
[14, 15].

Takum o0Opazom, dbyHIaMeHTaIbHBIN MOP(OJIOTHYECKU I cyoctpar
KOpOHaBUPYCHOM HH(peKIHnHu (B ciiydae €€ Kak MUHUMYM CPEIHETSDKEIIOTO TEUCHHS)
npencTasiser coboit nuddys3Hoe anbBeossipHOe mMoBpexaeHue. KiamHuueckumu e
MPOSIBJICHUSIMU MOTYT SIBIISITbCSI HE TOJBKO UHTEepcTHUIManbHas mHeBMonus u OPJIC, Ho
U KOMOWHHPOBAHHOE TMOPAXEHHE JPYTUX OPraHOB M CHUCTEM, U B OCOOCHHOCTH —
cepaua u noyek [14, 15, 18, 42, 84].

[Topaxenue xkapauoBackyiasspHOM cucteMbl y OonbHBIX COVID-19 wmoxer
OMpeAeNiaTbcsl  MHO-,  TEpU-  W/WIUM  DHAOKAPAUTOM,  KOPOHAPUUTOM U
TpoMO3H0KapauToM [3, 13, 21, 32]. I[ToMmrMO 3TOTO, B CTPYKTYPY HEMOCPENCTBEHHBIX
MPUYUH CMEPTU 3HaUMTENbHBIN BkiIaa BHOCAT TOJIA, OMM, OHMK, a Ttakxke octpoe
noBpexenue nouek (OIIII) [1, 21].

[Ton OIIIT mompa3ymeBaroT (cormacHO pekomeHmarusM accomnmarnun «Kidney
Disease: Improving Global Outcomes» — KDIGO) cocrosiHue, y10BISTBOPSIONIEE XOTS
OBl OTHOMY W3 CJICAYIOIIMX KPUTEPHUEB: HaApacTaHUE CHIBOPOTOYHOrO KpeaTuHuHa >0,3
Mmr/an (26,5 MKMoJnb/1) B TedueHHe 48 4.; MPOM3OILIEAIIEe B TEUYEHHE 7 CYTOK
HapacTaHue KpearTuHuHa >1,5 pa3za oT ucxomHoro; Temn aumypesa <0,5 MI/Kr/4 B
TeueHue 6 4 [25, 55, 96, 136].

ITo manubM nuteparypsl, yactora OIII mpu COVID-19 Bapeupyercs ot 5 no
40%, a o HeKOTOpbIM olleHKaM — aocturaet 80% [15, 49, 73]. [Ipu 3ToM MEXaHU3MBI
dbopmupoBanusi HedpponatTuu y OOJBHBIX KOPOHABUPYCHOM HH(EKIUeHl MOryT
paznuyatbes. B wactHOcTH, (dopmupoBanue OIIIl moxer npoucxomuth Ha (oHE
MUOKApIUabHOU TUC(PYHKIIMH, TUTOBOJIEMUH, CUCTEMHONW THUMOTEH3UM MPU CETICUCE,
YTO SIBJISICTCS MPUYMHON pa3BUTUS pEHANIbHOU runonepdy3un; OJHAKO BECOMBIN BKJIA]]
B mnaroreHe3 COVID-o0ycnoBienHoit Hedpomaru MOTYT BHOCHTb U TPSMOE
[UTONATUYECKOE, CETNCUC- U IUTOKUH-ONOCPEOBAaHHOE BO3JEHCTBHE BHUpyca Ha
MOYCYHBIC KaHAJIBIIBI, a TAK)KE TPOMOOTHUECKass MUKpoaHnruonatus [49, 67, 73, 82, 101,

117]. A. Werion et al. (2020) yka3pBaloT, uYT0 Haubolee  YacCThIM
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natomop@ornornyeckum nposisaeHueM COVID-onocpenoBanHON He(ponaTuu sIBIISIETCS
muddy3HOE TOBpEKACHUE TPOKCUMAIbHBIX KaHabIleB [ 140].

OtmMmeuaercsi, YTO CTPYKTYpPHOE IMOBPEXKACHHE IOYEK MOXKET MPOU30UTH [0
MaHudecTanuu  ompenenseMblx B cooTBeTcTBHM ¢ KpuTepusimu  KDIGO
byHKIIMOHANBHBIX HapylieHud. B a3Tom ciyudae roopsaT o cyOkimuHuueckom OIIII,
IMPUYUHON KOTOPOTO Yalle BCEro ABIAETCS OCTpbId TyOymsipHbIi Hekpo3 (TH); nmerorcs
CBEICHHS O BO3MOXXHOCTH €T0 Pa3BUTHS U MpU KopoHaBupycHou nHpexiuu [40, 136].

[TokazaHo, 4To OGOABIIMHCTBO rocnuTanu3auuii no nosoxy OIIIl oOycnoBieHb!
NpepeHaNbHbIMU NpuurHamMu (runomnepgysueit nouek — B 21-60% citydaeB) u oCTpbIM
TH [96, 136]. Bmecte ¢ Tem, mexanu3mbl ¢opmupoBanus OINIl u cHuKEeHUST CKOPOCTH
Kki1yooukoBoil punprpannu (CK®) mpu MOBPEXKIACHUM Pa3IMUHBIX KOMIIAPTMEHTOB
MOYKU (COCYIOB, KIyOOYKOB, KaHAJbLIEB, MHTEPCTHUIMS) MOTYT IEpeceKaTrbcs: Tak,
Hanpumep, npepeHanbHoe OIIII ciocobHo npuBecTH K pa3BuTHio uiemudeckoro TH u
«Mpeodpa3oBaTbCsa» B PEHAIBHOE, MO3TOMY HE BCErAa YHa€rcsd MPOBECTU YETKYIO
IpaHUIly MEXAY pa3IMuHbIMU MaroreHetTnyeckumu Bapuantamu OIIII [25, 55, 96, 136].

TakuM o00pa3oM, HE NOJICKUT COMHEHUIO MNPUHIUIHUAIbHAS BO3MOXHOCTb
Pa3BUTHS COYETAHHOIO U B3aUMHO OOYCJIOBJIEHHOI'O MOPAXEHUSI CEPIIEYHO-COCYAUCTON
CUCTEMBI U MOYEK, B TOM YHCIIe — MPU KOPOHABUPYCHOM MHpekuu. OHaKo, HECMOTPS
Ha HaJIM4Yue psjga onyOIMKOBAHHBIX B 3apyOe€KHOM JIUTEpaType CBUAETENbCTB O PUCKaX
dbopmupoBanuss COVID-onmocpenoBannoro KPC u ero BbICOKOH TOTEHITMATBLHON
OIACHOCTU B OTHOIICHUH PAa3BUTHUS THKEIBIX U MPOJOHTMPOBAHHBIX (HOPM 3a00JI€BaHNUS
(a Tarkke JeTaJbHOrO Hcxoda), akryainbHas (yrBepxkaéHHas B 2025 1) Bepcus
OTEUECTBEHHBIX KIMHUYECKUX PEKOMEHJIAUUN M0 NpOoPUIAKTHKE, IUArHOCTUKE U
nedennto COVID-19 He paccmaTpuBaeT BBIIEIIEPEYUCICHHBIE MTPOSIBICHUS KapIuo- U
Hepomaruu CKBO3b MPU3MY KapJAUOpEHATbHBIX B3auMoOcCBs3eld — mnoHstue o KPC B
HUX OTCyTCTByeT [24, 76, 78, 97, 108, 113]. CnenoBareiabHO, BBISBICHUE KIMHUKO-
(YHKIMOHAIBHBIX OCOOCHHOCTEM KapJUOpPEHAJbHBIX B3aUMOOTHOIIEHHH B OCTPOM

nepuone COVID-19 npencransieTcs 4pe3BbIYANTHO AKTYaJIbHBIM.
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1.2. O01mue npeacraBjieHus 0 KAPAMOPEHAJIbHOM CHHAPOMeE

Hedunuyua. C natoduU3MONIOTMUECKOM TOUKM 3pEHUS] KapAUOpEHAJIbHBIM
cunapom (KPC) paccmarpuBaercs kak KOMOMHHpPOBaHHAs (OCTpas MM XPOHUYECKAS)
ceplieyHasl u mouyeqHasi AUCHYHKIUS, TPOTPECCUBHO yCYTYOIISIOIIas HeJOCTAaTOYHOCTD
oboux opranos [31, 41]. B To ke Bpems, no ganubsiM J.A. Kim et al. (2023) KPC moxet
ObITh OMUCAH M KIMHUYECKHM U ONPEACNSIThCS KaK COCTOSHHE, IpPU KOTOPOM
BO3MOXXHOCTHU Tepaluy, TMPUMEHIEMOW i OOJEerdyeHus: 3acTOMHBIX CHMIITOMOB
nekomnencupoBanno ~ CH,  orpanuwyensl  HapymieHHMeM  (yHKIMHM  TOYEK,
nposisomumcs camxennem CKO [109].

Hcmopus usyuenusi kapOuopeHanoHbiX 63auMOOMHOUIeHUN. AKTUBHOE U3YUYCHHE
[IaTOJIOTUH CepAla W Moyek Hayainoch B Hosoe Bpems; B XIX Beke BKIIaa B pa3BUTHE
MOHATHUSL O KapAMOPEHAIbHBIX B3aMMOOTHoIIeHUusXx BHecan R. Bright (1789-1858) u
W.S. Kirkes (1822—-1864), u3yuaBiime B3aMMOCBSI3b apTepuaibHoil runeprensuu (Al),
pa3BUTHS TUMEPTPOPUN MHUOKApIa U TOBPEKACHHUS TOYEK, OIHAKO CaM TEPMHUH
«KapAHOPEHAIbHBIA CHHAPOM» BIIEPBbIC MOSABISIETCS B JIUTeparype Toibko B 1903 1. B
pabore ¢dpaniy3ckoro marosiora F.J. Collet (1870-1966), omucapiiero pa3BuTHE
3acTonHBIX siBieHUM B mouke npu CH [41, 83, 150].

OtMmedaercsi, 4TO AaKTUBHOE OOCYXKJIEHHE BOIPOCOB IaTOreHe3a, KIMHUKH,
muarHoctuku u  Tepanuu KPC, a Takke BHeIpeHHE B TMPAKTUKYy TEPMHUHOB
«KapAUOPEHAIIBHBIN CUHIAPOMY, «KapAUOPEHAIbHBIN KOHTUHYYM» Hadajaoch B Poccuu B
2000-x rT. (B.C. Mowucees, H.A. MyxuH, JI.B. Koznosckas, }F0.C. MunoBaHoB); TeM He
MEHee, OTIMCAaHUE COYETAHHBIX CTPYKTYPHBIX U (DYHKIIMOHATIBHBIX HAPYIIEHUN Cep/Ia u
nouek (a Takxke JErKUX) MPH Pa3IWYHBIX HMHQGEKIIMOHHBIX, B YaCTHOCTH, BUPYCHBIX
3a00JIEBaHUSIX OMKMCAHO BO MHOTUX TPYAaX OTE€YECTBEHHBIX YUEHBIX HE TOIbKOo XXI, HO
n XX Beka [41]. Tak, nanpumep, ObUIO MOKAa3aHO, YTO KIMHHUKO-(DYHKIIMOHATIBHBIE U
naToMop(oIoruyecKre MPU3HAKKM MHOKApIUTOB U Hedpomaruii MOTyT HaOIIOAaThCA
IIPU TeMopparuyeckoi nuxopajake ¢ noyeyHsiM cuaapomom (II.W. Paruep, 1962; K.M.

Manaxos, 2021), rpunne (M.B. Hans, 1938; npuBogutcs no A.A. CMOPOIUHLEBRY,
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1984), renatutax B u C (B.B. Manees, U.I. Cutaukos, M.C. boxonos, 2014) [35, 37,
50, 56].

Knaccugpuxayua KPC. KPC TpaiullMOHHO MOApA3AeisieTcs Ha S5 KIMHUYECKUX
(EHOTHIIOB B 3aBUCHUMOCTH OT STHOJIOTMH, XPOHOJIOTHYECKOTO MOPSAKA U OCTPOTHI
pPa3BUTHUSI CUMIITOMOB CEPJICUHONM M MouYeyHOM HemgoctarouHoctu [29, 30, 31, 41, 107,
109]:

1. KPC 1 tuna xapakrepusyercs octpoit CH, npoBouupytomeit pazsutue OIIII;

2. KPC 2 tuma mnpexacrasiser coboit xponudeckyro CH, Ha done koTopoit
HaOmogaeTcs pa3Butue u nporpeccupoanue XbII;

3. KPC 3 Tuna, win OCTpbhI peHOKapaAHaldbHbIA cUHAPOM, mpossisercs OIII,
KOTOpasi mpoBoLUpyeT pazButue octpor CH;

4. KPC 4 tuna, uiyM XpOHUYECKUN PEHOKAPAUAIBHBIA CUHIPOM, ONpPENEIIIeTCs
XBII, ciocoOCTByOMIIEH MOSBICHUIO U TPOrpeccCupoBanmio XxpoHuueckoir CH;

5. KPC 5 tuma, wiam Bropuunbii (cucremuslii) KPC, xapakrepusyercs
OfHOBpeMEHHbIM pa3ButueM CH u mnopakeHuss MOYEK, KaK OCTPbIX, TaK H
xpoHnueckux. IlpuunHamu ero ¢GOpMHUPOBAHUS SIBISIOTCS WHBIE KOMOPOWIHBIE,
M3HAYallbHO — HEKapJuajdbHblE M HEPEHAIbHBIC IMATOJIOTHH, KOTOPbHIE 3allyCKaroT
KacKkaJ OINOCPEOyIOUIMX MOpaKEHWEe MHUOKapAa W TOYeK MaTOPU3UOIOTHIYECKUX
MEXaHU3MOB (HEHporymopajbHasi akTHUBAIlUs, TE€MOJWHAMUYECKUE HW3MEHEHUS,
HapylieHuss Merabonu3Ma, HWMMYHOJIOTMYECKHE peaknuu). [lpumepamu Takux
MATOJIOTUH SIBIISIFOTCSI CETICUC, CaXxapHbId TMaleT, a TaKKe CUCTEMHBIE 3a00J€BaHUS —
aMUJION03, CAPKOUJ03, CUCTEMHAsI KpacHasi BOJIYAHKa, BACKYJIUTHI U T.A. [29, 30, 41,
107, 109].

Jannas knaccudukanus Obuta npunsTa Ha kKoHpepeniuu ADQI (Acute Dialysis
Quality Initiation) B Beneuuu B 2008 1. — 3agonro no Hauyana nanaemuun COVID-19
[29, 30, 31]. HeoOxoauMo OTMETHUTH, YTO B paMKaxX 3TOW KiacCU(PUKAIMH, KaK MPU
OCTpBIX, TaK W MOpu XpoHudeckux BapuaHTtax KPC, yCTaHOBUTH HEMOCPEICTBEHHO
KapUOpPECHAIbHBIN WA PEHOKApAWAIbHBINA XapakTep CUHIPOMA, TO €CTh, BBISICHUTb,

KaKo# opras (cep/iie Wid MOYK) ObUT BOBJICUEH B MATOIOTUYECKUH MPOIECC MEPBUYHO,
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B pAle CIy4aeB MpEACTAaBISIETCS 3arpyqHUTENbHBIM. KpoMe TOro, psia aBTOpOB
YKa3bIBae€T HA HEKOPPEKTHOCTh YIOTPEOJICHHS] TEPMUHA «KApIUOPEHAIBHBIN CUHIPOM))
npumenutenbHO K KPC 5 tuna [69]. [IpennpuHruMaroTcs MONMBITKU pa3padoTaTh MHBIE
noaxoasl K knaccupukauuu KPC, ogHako, HECMOTpS Ha HEKOTOpbIE MEePEUHUCICHHbIC
METOIOJIOTUYECKNE HECOBEPIICHCTBA CTAHJAPTHOM €€ Bapuallh, OHA OCTaETcA
obmenpunsaTon [41].

llamocenes ocmpoco KPC. Jlo nawana manaemuun COVID-19 x npuunHam
octpoi CH mpu KPC 1 tuna otHOocmimu octpyro aexommnencanuo XCH, ocTpslii
KOPOHApHbI CHHJPOM, OCJOXHEHUS TIpU MPOBEACHUH KapIAUOXUPYPIHUECKUX
BMEIIATENbCTB, HapylleHus putMa cepaua. [lo HekoropsiM gaHHbIM, yacTota OIIII u,
coorBeTcTBeHHO, KPC 1 Tma npu ocTpomM KOpOHaApHOM CUHJpOME cocTaBiieT 9-19%,
JIOCTUTAs B Clly4yae pa3BUTHS KapauoreHHoro moka 70% [29, 30, 31].

Cpeaun npuuun OIIIT mpu KPC 3 Tuma BBIAEISIOT OCTphIE TIIOMEPYIOHEDPUT,
NUENOHE(PUT, KaHAIBLEBBIH HEKPO3, OOCTPYKIIMIO MOUYEBBIBOISIIMX IyTeH, CTEHO3
MOYEYHBIX apTepuil; PacHpOCTPAHEHHOCTh €ro XapakTepus3yeTcsl 3HAYUTEIbHOU
BapuaOENbHOCTHIO BBUJLY PA3NIMUMNA HCXOAHOTO PHUCKA Pa3BUTHS OCTPOM CEpAECUHOU
muchynkuu [29, 30, 31].

OCHOBHBIMHU TIATOreHETHUYEeCKUMU MexaHu3mamu ¢opmupoBanuss KPC 1 Ttuna
CUMTAIOTCS CHIKEHUE CEpJEYHOr0 BbIOpPOCA, TOBBIIEHWE BEHO3HOIO JaBJICHMS,
aKTUBAlUsl PEHUH-aHTMOTEH3UH-alIb10cTepoHOBOM cucTeMbl (PAAC), cummnarnyeckon
HepBHOM cuctembl (CHC), uMMyHHOE TOBpEXICHHE U OKCHUIATUBHBIA CTpeccC.
®axtopsl, onocpenyromue pazgurue KPC 1 u 3 Tuna, Bo MHOIOM IMEPECEKAOTCA: K
MOCIICAHUM, HapsiAy € MEperpy3koil 00bEMOM M 3JIEKTPOIUTHBIM AUCOATaHCOM, TAKXKe
otHocaT aktuBanuio PAAC u okcuparuBHbii ctpecc [29, 30, 107, 109] (cm. puc. 1).
Bwmecre ¢ tem, ormeuaercs, uro naroreie3 KPC npu COVID-19 moxer nMmets U psan
OTIIMYUTETBHBIX OCOOEHHOCTEN — 3BEHBEB, HE XAPAKTEPHBIX IS «KJIACCHUYECKOTO»,
HenHpexknuonHoro KPC, xotopeie TpeOyIOT OTAENBHOIO, JTOMOJHUTEIBHOTO U3yUYEeHHUS

[79].
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Pucynok 1. ITarorene3 KPC 1 u 3 tuna (o J.C. Jentzer et al (2022), ¢ u3MeHEHUsIMH)
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KPC. ]Jlns JOMarHoCTUKHU

KPC

TPaJIUIMOHHO

HCIIOJIb3YIOTCSI MapKEPHI MOBPEXIeHUs MUOKap/a B couetanuu ¢ CH, a Takxke Mapképsbl

MOpaKeHUS TTOYEK U peHaIbHOU AucdyHnkiuu (Tadmuma 1) [31].

Ta6auna 1. buomapképsl, npumensiemsie s nuarHoctuku KPC (mo A.A. Menbnuky (2017),

C COKpAICHHSIMHU )

Ne buomapkép bronoruueckue u naTopu3noIOrHIeCKue Marepuain; metoz
CBOMCTBA U3MEPEHHUS
1 | Cepneunsiii benok, SABJISTFOLTUICS UHTUOUTOPHBIM | CBHIBOPOTKA;
TpONOHUH | KOMIIOHEHTOM  TPOIOHMHOBOTO  KOMIUIEKCA U | UMMYHOQHaJIN3
KOHTPOJIUPYIOLINN COKpallleHHE MBIIIILI.
BoicBoOOXKaeTcst B KpOBb  MOCIE  TPaBMBI
MHOKapza (HEKpO3 M aroImnTo3)
2 | Cepaeunslit benoxk, MPUCOETUHSIOIIUICS K | ChIBOpOTKa;
TponoHuH T TPOIIOMHO3MHOBOMY KOMILIEKCY. BEICBOOOKIaeTCSl | MUMMYHOQHAIIN3
B KPOBb IIPU TPpaBMe MUOKap/a (HEKpO3 U aromnTo3)
3 | BbICOKOUYBCTBUTENL | YPOBEHb BBICOKOUYBCTBUTEIBHOrO TponoHMHa T | ChIBOpOTKa;
HbII TponoHUH T MOBBIIIAETCS Yy TMALMEHTOB C XPOHUYECKOH | MMMYHOAHAIU3
MIOYEYHOU HEA0CTAaTOYHOCTBIO BCJIEJICTBUE
uH(papKkTa MHUOKapAa, HIIEMHH, KapIUaIbHOTO
cTpecca, runeprpoduu nesoro xemymgouka (JDK),
BOCIMAJICHUS, DSHIOTEIHATLHON AUCPYHKIUUA W
JIPYTrUX MOBPEXACHUN cepaua
4 | Kpeatunkunaza MB | M30odepMeHT KpeaTWHKWHA3bl, BBICBOOOKIaeTcs | ChIBOPOTKA;
13 MOBPEKIECHHOIO MUOKapAa KOJIOMETPHUYECKUM
5 | Harpuitypernueckuii | CekpeTupyeTcs kenyJoukamMu cepauna B oTBeT Ha | ChIBOPOTKa;
nentua B-tuna (P- | upe3amepHoe — pacTskeHHME — KapIMOMMOIIMTOB. | IMMYHOAHAIH3
BNP) BricBoboknaercs y 60mpHBIX ¢ ocTport CH
6 | Mo3sroBoii Cexkpetupyercs npu MUOKapuaibHOM | ChIBOPOTKA;
HaTpuilypeTndeckuil | mopaxenuu. [IpuMensiercs a1 JUArHOCTHKU | MUMMYHOAHAIIN3
HENTUL (NT- | muchynkuuu JOK, uaeHTHPUKAIMN TAUEHTOB C
proBNP) KOPOHapHOM HEAOCTATOYHOCThIO, OIEHKH pPHUCKA
BO3HMKHOBEHHUSI BTOPUYHOTO OCTPOro HH(apKTa
MHOKapaa
7 | Harpuitypetnueckuii | Cynpeccupyer nponudepanuto ¢GudpodmactoB u | CHIBOPOTKA;
nentug C-tumna BbIpabOTKy KojutareHa. Ero mpoayuumpoBaHHE | MMMYHOAQHAIU3

CTUMYJIMPYIOT THIIOKCHSI, IIMTOKHHBI U (DaKTOpBI
¢ubposnoro OTpakaeT  MOYEYHOE
PEMOJICIUPOBAHNE, ONPEACISACTCS Y TAIEHTOB C

pocra.

OCTPBIM MOBPEXKICHUEM CEP/IA
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[Iponomxenue Tabmuie! 1

8 Anp0ymMuH DKCKperus anpO0yMuHa BO3pacraer pu | KpoBb, MOYa,
W3MEHEHUSX  CBOICTB  MOYEYHOro  (uiIbTpa, | KOJTOPUMETPUUECK
MPUBOASIIMX K CHIIKCHHIO CEJIEKTHMBHOCTU B | Hii,
(bunbTpaly 3apsSKEHHBIX MOJIEKYJ, a TaKKe NpU | HIMMYHOTYpOUAUM
MaTOJIOTUM KaHAJbIIEB. YBEIWYEHHE OHKCKPEIHH | eTpUYeCKUi
anpOyMHHA C MOYOM Oosiee XapakTEepHO ISt
MATOJIOTUH KITyOOUYKOB, YEM KaHAJbIIEB MOYEK

9 OO0mm Oenok | YBennuenne oOmero Oenka B Moue cBs3aHO C | Moua;

MOYHU IOMEpYJISIpHON  puibTpanelt U TyOyJspHOW | KOJOPHUMETPHUYECK

peabcopOumei. DKCKpelusi TMOBBIIAETCS TP | UH
MOPaXCHUM MOYEUYHBIX KaHAJIbLIEB, JIEKAPCTBEHHO-
MHIYLIMPOBAHHON HEPPOTOKCUYHOCTH

10 | Hucrarun C Benok, kotoperii cBoOomHO QuIbTpyeTcst depe3 | ChIBOPOTKa,
KITyOOYKOBYIO0 MeMOpaHy. BbICOKOUYBCTBUTENBHBIM | HIMMYHOTYpOHIUM
Mapké€p KPC 1-ro Tuma; wmapkép cepledHo- | eTpudecKuit
COCYIUCTBIX COOBITUH, HE3aBUCHMBIA OT HHBIX
KapAHOMapKEPOB (KapAHaJbHbIX TPOIIOHMHOB H
HaTpUHypETUYECKUX MENTUIOB)

11 | Monekyna I'mukonporenH, mpUHUMAOMMK  y4dactue B | Moua;
HOBPEXKIACHUS KJIETOYHOM  B3aumopelcTBuu.  KoHLeHTpanus | *UMMYyHOaHaIIN3
nmouek 1 (KIM-1 — | KIM-1 yBenu4mBaeTcsi B IPOKCHMAJIBHBIX OTJIEIaX
kidney injury | Heppona npu OIIIl pasznoro reneza. KIM-1
molecule 1) AKTUBHUPYETCS TIPH MMOBPEKACHUU HE(QPOIIUTOB

12 | JIunmokanwuH, benoxk, HaKaIIMBAIOIITUHCS B rpanyiax | Moua;
aCCOLIMMPOBAaHHBIA | HEUTPO(UIOB, €ro CHUHTE3, B T4Y. U B | IMMYHOAHAJIN3
c KEJaTMHA301 | MPOKCUMAJIbHBIX KaHAIbIAX, CTUMYIUPYETCS MpPH
HeiTpoduaos BocrniasieHnu. Poct koHueHrpamuun NGAL B moue
(NGAL) HaOmomaercs  npu  OINI, octpom  TH,

TyOyJIOMHTEPCTULIMAIBHON HEPponaTuu

13 | MHaTepneiikun-6 I'mukonporenn, nurokuH BocnaneHus. Mapkép | CpIBOpoTKa;
(NJ1-6) KPC 1 tuna MMMYHOAQHAJIN3

14 | Aaruorensunoren | CpIBOpOTOUHBIM  Oenok  anmbga-rio0ynnHoBO# | CHIBOPOTKA,

¢dpakuun, dacte PAAC, wurparomei KITOYEeBYIO | IMMYHOAHAIU3

poiib B PEryIsiUMA  KPOBSHOTO  JABJICHHS,
peHanpHOM  TemoamHamuku.  Crenuduaeckuit
mapkép OIIII

[31]

BrimenepeuncieHdbie «KapAHalbHBIE» W «PEHAJIbHBIC» OMOMApPKEPHI aKTUBHO

npuMmeHsiiuch s BbisaBieHus KPC no nawana manmpemuun COVID-19 [29, 30, 31].

HNmerotcs OTACJIBHBIC CBCIACHMUA 00 MX HCIIOJIb30BAHUH AJIs1 BBISAABJICHUA ITOBPCIKACHUSA
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muokapga, CH wu OIIIl npu xkopoHaBUpyCHOM WH(EKIMU, OIHAKO PE3YJIBTaTOB
KOMIUIEKCHBIX, BCECTOPOHHMX WCCIENOBAaHUW JAHHBIX IOKa3aTejaed, MO3BOJISIOMINX
OTBETUTh Ha BOMNPOC 00 HMX MNPUMEHUMOCTH B paHHed nuarHoctuke COVID-
onocpenoBanHoro KPC, B nurepaTypHbIX UCTOYHUKAX OOHAPYXUTh HE yaanoch [5, 28,
48, 62,78, 81, 89,93, 104, 108, 111, 121, 124, 128, 133, 134, 145, 146, 148].
Hncmpymenmanvrnasn ouacnocmuxa KPC. Kak ormeuaror JK.J[. KoGanasa ¢ coasrt.
(2011), HecMmoTps Ha TO, 4YTO COBPEMEHHBIC METOJbI BH3YyaJU3aIlMd CIIOCOOHBI
MPOU3BOJAUTL OLIEHKY, B TOM u4uclie, U (YHKIMOHAIBHOTO CTaTyca IIOYeK, HUX
UCITIOJIb30BAHKE 3a4acTy0 OBIBAET 3aTPYIHEHO BCIEACTBUE 3HAUMMOI'O PUCKA KOHTPACT-
unayuupoBanHoro OIIIl; aBropbl yKa3bIBalOT, 4TO K HauOojiee NEPCIEKTUBHBIM
HEUHBA3UBHBIM METOJaM MOXXHO OTHECTH MYIbTU(OTOHHYID MHUKPOCKOIHUIO U
(a30BOKOHTPACTHYIO MarHUTHO-PE30HAHCHYIO TOMOTPAaHIO TMOYEK; BMECTE C TEM,
PYTUHHOE WX MPUMEHEHHUE MPEICTABISIETCS MEHEE IOCTYIHBIM MO CPaBHEHHUIO C

OonoxuMuueckum mapképamu [29, 30].

1.3. KapanopeHaabHbIH CHHAPOM IPU KOPOHABUPYCHOM MH(pEKIUN

Ilamocenes KPC npu xoponasupycuou ungexyuu. Kak ObII10 pacCMOTPEHO BHIIIIE,
B natoreHeze KPC 1 u 3 TUNOB 3HaYMTENBHYIO POJIb UTPAIOT CHIMXKEHHUE CEPACYHOTO
BbIOpOca, aktuBanus PAAC u CHC, neperpy3ka o0bEMoOM, nucOAIaHC IEKTPOJIMTOB U
okcumatuBHbld ctpecc [29, 30, 107, 109]. Beliilieo3HaYeHHbIE MEXaHU3Mbl MOTYT
CIIOCOOCTBOBaTh M OCJOKHEHHOMY, MPOJIOHTMPOBAHHOMY TEUEHHUIO KOPOHABUPYCHOM
WHDEKIMU, a TaKXke, HApAIy C TNPSIMBIM [UTOTATHYECKUM JCHCTBHEM BHpYcCa,
MOpaKEHUEM JIETKUX W THUIMOKCHEH, IUTOKWHOBBIM IITOPMOM U TPOMOOTHYECKOMN
MUKpoaHTHomnaruel, onocpenoarb paszsurue COVID-accounnpoBannoro KPC (cwm.

pric. 2) [85, 106].
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B nureparype npuBOAsSTCS NPOTUBOPEUYUBBIE CBEACHUS O TOM, Kakod Tun KPC
HauOonee xapakrepeH st COVID-onocpenoBanHoit kapauo- u Hedponaruu. Tak, I.
Rudhani et al. (2023) noctynupytot, yto COVID-19 sBnsercsa ogHum u3 (HakTopos
pucka pazutusi KPC, olHako He THUIUPYIOT €ro B COOTBETCTBUHM CO CTaHAAPTHOM
kinaccudukaruen [129]. J.A. Kim et al. (2023) u M. Apetrii et al. (2020) ogHO3HA4YHO
YKa3bIBalOT, 4YTO TIpU KOopoHaBUpycHOW wuH(peknuu nadmomaercs KPC 5 Tuma,
00yCIOBJICHHBIN CUCTEMHBIM JieiicTBreM Bupyca [77, 109].

B 1o xe Bpemsa, G. Guven et al. (2021) u G.M. Armentano et al. (2022)
NOTYEPKUBAIOT, YTO COYETAHHBIE W B3aMMHO YCYTyOISIIOUIME MOPAKEHHS JIETKUX,
cepaua u nouek npu COVID-19 MoryT ObITh pacCMOTPEHBI B paMKaX BCEro CIEKTpa
KPC, Bxmowass ero xponudeckue BapuanTel [79, 98]. L. Lin et al. (2022)
nonTeepxkaaT, uto kak OIIIl nmpu kopoHaBUpPYCHOW WH(MEKIIUU MOXKET MPUBOAUTH K
neperpyske oobéMom u, coorBerctBeHHo, CH, Ttak u SARS-CoV-2-onocpenoBanHoe
MOpaKEHUE MHOKapJa CIIOCOOHO MHAYLHPOBATh PA3BUTHUE THUIIOTEH3UH, YTO BEIOET K
peHanbHOM runonepdy3nun, 3aCTor0 U, Kak CIEACTBUE, K JUCHYHKIINU TTouek [ 114].

[To HekoTopbM maHHBIM, yacToTa pa3Butus KPC 5 tuna npu COVID-19 moxet
nocturatb 28%, omHako cBeaeHurd o pacnpoctpanéHHoctn KPC 1 m 3 tuna B
HayKOMETPUUYECKUX 0a3zax 0OHapy uTh He yaanoch [109].

Otmeuaercs, uro paszsutue KPC npu kopoHaBUpYyCHOW HH(EKIHMH CHOCOOHO
OKa3bIBaTh CYIIECTBEHHOE BIMSIHHE HA TSKECTh 3a00J€BaHUS U CMEPTHOCTH, YTO
00yCIIOBIMBAET HEOOXOJUMOCTh CBOEBPEMEHHOW M TINATEIILHOW OIEHKH pHCKa
NOTEHLMAJIBHBIX KapJUOPEHAIBHBIX OCJIOXHEHUI; BMECTE C TEM, PSIOM 3apyOeKHBIX
aBTOPOB  MOAYEPKHUBACTCS  HEOOXOMUMOCTh  TPOBEIEHUS  JOMOJTHUTEIBHBIX
HCCJIENOBAHUN, MOCBSIIEHHBIX npobiaeMam BBIJCIICHUS 0CcOOEHHOCTEH
naTo(hU3MOJIOTUUECKUX MEXaHU3MOB U paHHel quarHoctuke COVID-onocpenoBaHHOTO
KPC [79, 108, 114]. Crour no0GaBuUTh, UYTO B OTEYECTBEHHBIX BpeMeHHBIX
METOJUYECKUX PEKOMEHAALMM MO MpoduiIakTuke, nuarHoctuke u jgedyenuto COVID-19

Nel9 or 27.05.2025 1. Takxke MOCTYIMpPOBaIach HEOOXOAUMOCTh JaJbHEHIIIETO
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KOMIUIEKCHOTO M3yY€HHsI pa3JIMYHbIX AacleKTOB NaToreHe3a W MnaroMopdoioruu
KOPOHABUPYCHOM MH(DEKIUU C UCTIOIb30BAHUEM COBPEMEHHBIX METOI0B [15].

Juacnocmuxka KPC npu COVID-19. Kak ObUIO yKa3aHO BbIlIe, JO Hayaia
MaHJEeMUU KOpoHaBUpycHOW wuHGpekiuu B auarHoctuke KPC, B uucine mnpouux,
MPUMEHSUTUCh Takue OUOMapKEPbl TMOpaXKEHUs cepala M IMO4YeK, KaK KapauaibHbIe
TpornoHuHbI, kpeatuHpochokunaza, NT-proBNP, mucratun C u NGAL; Bmecte ¢ Tem,
[0 CBUJIETEJIBCTBY psJa aBTOPOB, HE TEPSIOT CBOEH aAKTyaJbHOCTH BOIIPOCHI
auarHoctTukd KPC Ha JDOKIMHMYECKOW CTaiuM M BBISBIEHUE (DAKTOPOB pHUCKA €ro
pasBurus [29, 30, 31].

[IpenuKkTUBHBIE BO3MOXHOCTH BBIIIIEO3HAYEHHBIX MapkEPoB y 6onbHBIX COVID-
19 o oTaeNbHOCTH YK€ CTAHOBUJIUCH MPEAMETOM M3YUYEHHS KaK OT€YECTBEHHBIX, TaK U
3apyOexHbIX YUEHBIX [5, 48, 62, 78, 81, 89, 93, 104, 108, 111, 121, 122, 128, 133, 134,
145, 146, 148]. Tak, nanpumep, J.-J. Qin et al. (2020) uccnenoBann y JaHHOW TPYyMIIbI
ITALMEHTOB IIPEAUKTOPBI YETHIPEXHENEIBHOW BBDKMBAeMOCTH — TpomnoHuH [, NT-
proBNP, MB-dpakmuto xpeatunpochokunaszer (KOK-MB) wu kpeatmnmn — wu
MPOAEMOHCTPUPOBAIM, YTO IMOBBIIIEHHE KaXJOr0 M3 HHUX AaCCOLUMHUPOBAHO C
HACTYIUIEHUEM JIETAJIbHOIO HCXOAA B TEYEHUE O3HAUYEHHOIO NEpHoAa; NpH 3TOM
HauOOJBIIUM KOI(PPUIIMEHTOM pHUCKA JIETATLHOCTH XapaKTepPU30BaJCs TPOMOHUH [
(7,12; p<0,001). ABrOphl MOAYEPKUBAIOT, UTO NPUTOAHBIC JJISI HCIIOJIB30BAHUS C
MPEIUKTUBHON 11EJIbI0 peepeHCHBIC 3HAYCHHs TAHHBIX MapKEPOB HAMHOTO (B 2-5 pa3)
HIKE CTAHAAPTHBIX, PYTHUHHO NPHUMEHSEMBIX B JAUArHOCTUKE CEPIEYHO-COCYAMCTBIX
3a0oseBanuii [128].

F. Zhou et al. (2020) Ttaxke mOKa3aJM, 4YTO HAPACTAHHE CHIBOPOTOYHOU
KoHIeHTpauuu TpornoHuHa [ y 6onpHeIX COVID-19 acconumpoBaioch ¢ yBEJIMUCHUEM
BEPOATHOCTH HACTYIUICHMS JIETAJILHOTO Mcxona Oosee yem B 1,5 pa3; mpu 3ToM H
nosbiieHue ypoBHst KOK-MB siBiisioch 3HaUuMMBIM €10 npeaukTopom [148].

Cxoxue pe3ynbrarhl ObUIM MOMYy4YeHBl M B uccienoBanuu S. Shi et al. (2020);
aBTOPBI ONPEAEIIIN, YTO YBEJIMUCHUE KOHIEHTPALMU TPONIOHUHA | B CHIBOPOTKE KPOBU

CBA3aHO C PUCKOM H€6JIaPOHpI/ISITHOTO Hcxoaa 3360H€B&HH§I; KpoM€ TOTIO, B I'PYIIIC
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MalMeHTOB C MPU3HAKAMU TMOBPEXKIEHUS MHUOKapJa 3aUKCUpOBaHbl OOJE€ BBICOKHE
ceiBOpoTouHble ypoBHU KDOK-MB, Muornoouna, NT-proBNP u kpearununa [133].

A. Lala et al. (2020) mnpomeMOHCTPHpPOBAIU, YTO JaKE HE3HAYUTEIHLHOE
MOBBIIICHUE CHIBOPOTOYHOM KOHIEHTpaIuu kapauanbHoro tpomnonuHa [ (0,03-0,09
HI/MJT) acCOIIMUPYETCs ¢ pa3BuTHeM (paranbHbix ociaoxuenuit mpu COVID-19 [111].

VYkazaHusi Ha BO3MOXKHOCTh MPUMEHEHHUSI METOJIOB OMPENENCHUs] YPOBHS
TpomoHKHA | 1711 OIIEHKM BEPOATHOCTU HACTYIUICHUS JIETATHHOTO MCXO/a 3a00IeBaHUS
NPUCYTCTBYIOT Takke U B padorax [.H. Tanboga et al. (2021), C. Huang et al. (2020), C.
Frank et al. (2020), C.W. Kim u W.S. Aronow (2022), T.B. Knsimsi ¢ coant. (2020) [28,
93, 104, 108, 134].

Z. Yang et al. (2020) B cBOEM HCCIEAOBAHUM MPOJEMOHCTPUPOBAIHU, YTO
MapKEphl TMOBPEXKACHUS W AUCHYHKIIMU TOYEK TaKXKE MOTYT HCIOIb30BaThCS JUIs
crparudukamuu pucka Tsokénoro tedenuss COVID-19. Tak, aBropbl mokasaid, YTO
KOHIIEHTpAllM MOYEBHHBI, KpeaTUHUHA, TOMolMCcTerHa U 1ucTtatuHa C B CHIBOPOTKE
KPOBH TIOJIOXKUTEIBHO KOPPEIUPOBAIM CO CTENEHBIO TIKECTU HHTEPCTULHAIBHOIO
nopaxenus JErkux [ 145].

ITo nanubiM G.F. Bezerra et al. (2022), noBblllieHHE KOHIIEHTPAIIUU OMOMapKEPOB
noBpexaeHus HedporeauorutoB (NGAL u monekynbl moBpexaenus mnoyexk KIM-1)
JIOCTOBEPHO AaCCOLIMMPOBAHO C PHUCKOM JeTalbHOrOo wucxoga npu SARS-CoV-2-
onocpenoBanHoM OIIIT — tak xe, kak u runepkpearuauaemus (p<0,05) [81].

B pamkax BBIIOJHEHHBIX JAMCCEPTALMOHHBIX pabOT, BO3MOXKHOCTh OIpEAeTICHUs
KOHIeHTpauun  muctatuHa C g pan”edl  auarHoctukd — SARS-CoV-2-
onocpenoBanHoro OIIIl Opwia MmONMOXKUTEILHO OIlCHEHA B ucciaegoBaHusx HO.B.
XpyneBorr (2022) u M.O. MaromenanueBa (2025), a mnoTeHIMan NPUMEHEHUS
TponoHrHa | kak mpenukropa jeraiabHoro ucxoxa npu COVID-19 — B pabore P.M.
I'ymepona (2023) [16, 33, 64]. OnHako cBeieHUH O TPOBEICHUN KOMIUICKCHOTO aHaln3a
JAHHBIX MapKEPOB (B YaCTHOCTH, B COYETAHUM C UCCienaoBaHUEM KoHIeHTpanuid NT-
proBNP u NGAL), koTopwiii mMO3BOJMI OBl PaccMOTPETh CEPACUYHO-COCYTUCTYIO

CUCTCMY U IIOYKH KaK CIAUHYIO ®YHKHHOH3HLHym CUCTEMY U MOTI' OBI IMPOJINTL CBCT HA
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pacrpoCTPaHEHHOCTh HE TONbKO AUC(PyHKIMU Muokapaa u Ol nmo oTaenbHOCTH, HO U
KPC, BbISIBUTH OCOOCHHOCTH €ro MaroreHe3a NpH KOPOHABUPYCHOW HMH(EKIHH U
MIPEAUKTOPHI PA3BUTHS, B OTEUECTBEHHOM JIUTEpaType 0OHAPYKEHO HE OBLIO.

Hapsany c¢ mnepednciieHHbIMH BBIIIE «KJIACCUYECKUMU» KapAUOPEHATbHBIMU
Mapképamu, B JsaboparopHoit nuarHoctuke OIIIl MoryT wucmonb3oBaTbCcsi Tak
Ha3bIBaEMbIE «MOYEBBIC MHJEKCHI», TaKU€ Kak KOHIeHTpauus Harpus B moue (KHM) u
dbpakuonHas dkckpenus Harpus (OOH) [25, 55]. Hecmorps Ha TO, 4TO HX
JTMArHOCTUYECKasi 3HAYMMOCTb TOJIBepraeTcsi KpuTuke, no gaHueiM A.B. CMmupHOBa u
A.Ill. PymsnueBa (2020), wMoyeBble HMHIEKCHI MOTYT  TNPUMEHATHCS  JUIS
muddepennmanbHoil quarHoctuku npepeHanbHoro OINIl u omurypuueckoit Gopmel
octporo umemudeckoro TH [55]. Panee Ob10o mokazano, uto cHuxenne KHM moxker
onpenensatbess B 38-66% ciyuasx COVID-unayuuposanHoro OIIII, ogHako aBTOpPEI
O3HAUEHHBIX  HUCCJENOBAaHMW  HE  moJBepraiu  aHainuzy  auddepeHnuarbHo-
JTMArHOCTUYECKUHN MOTEHIIMANl JAHHOTO MHJIEKca JJIsl pa3rpaHUuYCHUsS] TpEpPeHaIbHON (B
tom uucie npu KPC 1 tuna) u penansHoi Hedpomnatuu [102, 120].

Kax ykaszeiBator L. Lin et al. (2022) u G. Guven et al. (2021), BaxxHelmmumu
3BeHbAMH B natoreHese COVID-unaynnposanHoro KPC MoOryT sIBASTECS THEBMOHMS U
OMOCpE0BAHHAS €l TUMOKCHS (TUIOKCEMUs). ABTOPbI OTMEUAIOT, YTO COMYTCTBYIOIIEE
NOpaKeHUEe JIETKUX MOXET ObITh OomIMuuTeNbHOM ocobenHocThio KPC  mpu
KOpPOHAaBUPYCHOM HWH(DEKIMU; TEM HE MEHee, OCTa&TCi HESICHBIM, CYIIECTBYIOT JIU
3aBUCUMOCTh PUCKA €r0 Pa3BUTHUS OT CTENEHHU TSHKECTU MMHEBMOHUHU M, COOTBETCTBEHHO,
BO3MOXKHOCTb MPUMEHEHUS aIANITUPOBAHHON «3MITUPUUECKOI» BU3YyaIbHOM MIKAIbI PU
KT OI'K gns pacuéra xapavopeHalbHbIX pUcKOB [24, 98, 114]. IlomuepkHém, 4to B
paHHUX, OMYOJIMKOBAHHBIX 0 Ha4Yaja MaHAEMUU JUTEPATypHBIX 0030pax, yIOMUHAHUS
O TMEPCIEeKTUBAX OLICHUBAHUS TE€X WM MHBIX MMapaMETPOB PECIUPATOPHON JUCPYHKIIUU
st ctparudukaiuu pucka KPC orcyrersyrot [30, 31].

OaHuM W3 MHOTOOOEHIAIONIUX METOJIOB OIEHKH (PYHKIIMOHATBLHOTO COCTOSIHHS
MoYeK, 3HAYUMOCTh KoToporo B nuarHoctuke COVID-acconuupoBanHoit HedponaTuu u

KPC moxka He HN3y4dCHA, ABJIICTCA HMCCIICOOBAHHC HAIIPSKCHUA, WK IIapOHUAJIBHOIO
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nasnenus kuciopoga (pO.) B Moue. Kak ObUIO TeOpeTHYECKHM OOOCHOBAHO U
MpakTU4Yecku MpoaeMoHcTpupoBaHo B.B. Maneessim (2012), kucimopom B HOpMe
MOCTyNaeT B MOYY MCKJIIOYUTEIBLHO W3 TMPOXOAIIEH uepe3 MNapeHXUMy IOYKHU
aprepuanbHoii KpoBu [57]. Takum 00pa3oM, KOHIEHTpAIUsi KHUCJIOpPOJa B MoOue
OKa3bIBAETCSA B MPSIMOM 3aBUCHMOCTH OT OOBEMHON CKOPOCTH KPOBOTOKA, W JIH0OOE
MAaTOJIOTMYECKOE COCTOSIHME, KOTOpPOE OOYCIIOBIMBAaE€T CHUKEHHE 3TOM CKOPOCTH,
MpoBOIUpPYET yMeHblieHne pO, B Moue, B TO BpeMs, KaK B XOJI€ pa3pelIeHUs TaKOTro
COCTOSIHUSL TPOUCXOAMT BOCCTAHOBJIEHUE peHalbHOM mnepdy3un, u pO, B Moue
BO3BpAIlaeTCd K HOPMAJIbHBIM (>65 MM pT.CcT.) 3HaueHusM [57]. JluarHocTuueckas u
MPOTHOCTUYECKAass LEHHOCTh JaHHOM METOAMKHM B KIMHUKE HWHOEKIMOHHBIX
3a00s1€BaHUM yKe Haluia CBOE MOATBEPKIACHUE B XOE Ppsiia KIMHUYECKUX UCIBITAaHUN
[37, 103, 122]. MeTton onpeaeneHust pO, B MOYE XapaKTEpU3yeTCs HE TOJIBKO MPOCTOTOM
UCIIOJIHEHUS, HO W OOJbllIed YyBCTBUTEIBHOCTHIO (B CPaBHEHUHU C OIpeAesieHUEM
BEeITMYMHBl KPEATHHWHEMHUH) TP OIEHKE JWHAMHUKU J(PGEKTUBHOTO IMOYEIHOTO
KpoBoToKa [57, 122]. IlockoabKy THTIOKCHS, KaK ObUIO YKa3aHO BBIIIE, MOXKET SBIATHCS
¢dakropom pucka He Tonbko HenocpeacTBeHHO OIIl, vo m KPC, uccnemnoBanue
MPEAUKTUBHOTO MOTEHIMala JIaHHOTO METoJa K CBOEBPEMEHHOM JIMarHOCTHKE
couetanHoi COVID-onocpenoBaHHONW Kapauo- u  HedpomaTuu MPEeCTaBISICTCS
Ba)KHBIM KaK C HAyYHOM, TaK ¥ MPAKTUYECKOW Touek 3penus [85, 106, 107].

Kapouopenanvnvie ocnoscnenus y pexongsanecyenmog COVID-19. Kak yxe Ob110
OTMEYEHO, MPU KOPOHABUPYCHOW HMH(EKIMHW MOTYT HaONIONAThCS KaK OCTpbIE, TaK U
xpoundeckue Bapuantel KPC [79, 98]. Tak, mo cBenenusim E.L. Petersen et al (2022),
Jake y TeX PEKOHBAJIECIIEHTOB 3a00JIEBaHMS, Y KOTOPHIX TUATHOCTHPOBAJIOCH JIETKOE
WM CPEIHETSDKENOE TeueHne NH(EeKIUH, CycTd 9 MecAI1eB MO 3aBEPIICHUN €r0 OCTPOU
(da3bl MOTYyT OOHAPYKUBATHCS MPU3HAKU CYOKIMHUYECKOTO MOJIMOPTaHHOTO (JIETOYHOTO,
CepICUYHO-COCYAUCTOTO U PEHAIBHOTO) mopaxkeHus [ 125].

B maroreHese peHOKapAMOBACKYJISIPHOM COCTABIIAIOLIEM TaK Ha3bIBAEMOIO
noctkoBuaHoro, win long-COVID-19, cunapoma, mpenronaraercs ydacTue

cnenyromux ¢akropoB: mautenabHas nepcucteHnus SARS-CoV-2, nonasnenune AIID2
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C YIHETEHHEM KApAUOMPOTEKTUBHOM (PYHKIMH, OHHAOTEIUANbHAs JIUCHYHKIHS,
TpoMOO3bI, MPOAYKIHUS MPOBOCHAIUTENBHBIX IIMTOKMHOB, XPOHUYECKAasi TUIIOKCUS U
BO3/ICHCTBUE JIEKAPCTBEHHBIX CPEACTB [4, 9, 44, 77, 90, 105, 125, 128, 133, 148].

ITo nannbiM Meta-ananu3a T. Zhang et al (2025), y pexonBanecuentoB COVID-
19 Bospactaer puck pazButus Al, wumeMuueckod OOJE3HU cepAlla, HAPYIICHUN
CEpJIEYHOr0 PUTMA, MHUOKApJIWTa W KApAUOMHONATHUU M, KaK CIEACTBUE, CEPICUHOU
HenocratouHoctH, a Takke OHMK; crnemyer, omHako, OTMETHUTb, 4YTO aBTOPHI
aHAIM3UPOBAIIA PE3YIbTAThl MCCICAOBAHMM, OU3allH KOTOPBIX MPEANoarajl OLEHKY
BEPOSITHOCTH DPAa3BUTUSA KapAUOBACKYJIPHBIX OCJIOKHEHUW B TEUYEHHE TOJNBKO 12
MeECSIIEB M0 3aBEPIICHUN OCTPOTo Nepuojia 3aboseBanus [147].

HNannsie OenepanbHoil ciryk0bl rocygapcTBeHHOM cratuctuku (Poccrara) Takke
noATBepkAal0T Hanmuuue pocta ¢ 2020 mo 2022 rr. kak oOmIe, Tak U TMEPBUYHOU
3a00JIEBAEMOCTH  CEPJCYHO-COCYIUCTHIMU  3a00JIEBaHUSIMU, B TOM 4YHUCIE —
CTeHOKapaued u runepronnyeckor Oomesznpto [19]. Kak ykaspBator C.A. Boiinos c
coaBrt. (2023), manmeMus KOpoHaBUpycHOU uHbekuu npepsaia 18-mernroro (¢ 2003 mo
2021 rr.) TEHAEHIMIO K CHIDKEHHUIO 0011ero kodduimenta cMEpTHOCTU OT OoJie3Hen
CUCTEMBI KpOBOOOpAIIEHHS U CIOCOOCTBOBAIA POCTY TaK HA3bIBAEMOM «OTCPOUYEHHOI»
CEPJIEYHO-COCYAUCTON CMEPTHOCTH, OOYCJIOBJIEHHOH, B TOM YHCIE, AOITOCPOYHBIMU
KkapanoBacKyisipabiMu 3ddekramu COVID-19 [6, 7].

NMeroTCsl HECKOJIBKO NMPOTHUBOPEUYMBBIE CBEJIECHUS O BO3MOXHOCTH JJIUTEIBHOTO
CHIKeHHSI (YHKIIMU TIOYEK Y PEKOHBAJIECIICHTOB KOPOHABUPYCHOW HH(pekuuu. Tak,
cnycta 30 qHel oT Havasa 3a00JIEBaHMS Y HUX COXPAHSIETCS MOBBIIICHHAS] BEPOATHOCTD
dbopmupoBanusi OIIIl u cepbE3HBIX HEOTATOMPUATHBIX COOBITHH CO CTOPOHBI TIOYEK,
OpyU O3TOM PHUCK Pa3BUTHS TEPMUHAIBHOM CTAaJMM TOYEYHOM HEIOCTAaTOYHOCTH
yBennuuBaercss B 3aBucuMocth OT Tsbkecth COVID-19 m mmeerca paxe y Tex
nanueHToB, KoTopbiM auarHo3 «OIII» B ocTpoii ¢aze uHdpeknu He ObLI BHICTaBJICH.
Kpome Toro, y maui ¢ JMarHOCTUPOBAHHOM TsDKENMOM Hedpomartueid mpu

KOPOHABUPYCHOM HH(EKIMU B TEYCHHUE ToJa MOTyT HAOMIOIaThCsS ITOHWKESHHBIC



38

3HayeHus: CK® no cpaBHEHUIO ¢ PEKOHBAJIECLEHTAMH 3a00JI€BaHUs, HE OCIOKHEHHOIO
OIIII [80].

Bnusinue nepenecénnoro COVID-19 na yckopennoe yruerenne CK® nokaszaHo
Takke B wuccienoBaHuu V. Mahalingasivam et al (2024); aBTOpsl TOCTYJIHPYIOT
HEO0OXOIMMOCTD TIIATEIBHOTO U JITTUTEIIBHOTO HAOIIOEHUS 32 €r0 PEKOHBAJIECIIEHTAMH,
BKJIIOYAIOIIETO OICHKY peHanbHON ¢yHkiuu [116]. B 1o sxe Bpems, A.M. Aklilu et al
(2024) oOpamaroT BHUMaHHWE Ha TO, YTO PHUCK TMPOTPECCHPYIONIETO HapyIICHUS
byHKUMU T10YeK, Kputudeckoro cHmwkeHuss CK® wu neranpbHOro wucxoga y JIMIL,
neperecumx COVID-accounupoBannoe OIIIl, B TeueHune 2 €T MOCIE BBIMUCKU
CYILIECTBEHHO HWXE MO cpaBHEHUIO ¢ pekoHBaseciienTamu OIIII, acconumnpoBaHHOTO C
IpyruMu 3aboseBaHusIMU (B TOM uucie, ¢ rpunmom) [74]. Cnengyer ykaszaTh, OJHAKO,
1o pacuér CK® B maHHOM HcClieOBaHUM TPOBOAMiICS aBTropamMu 1o dopmyne CKD-
EPI u, cOOTBETCTBEHHO, KIMPEHCY KpPEATHMHWHA; MPUMEHEHUE ISl yKa3aHHOM LeNlu

ructaTiHa C MOXKET CrtocoOCTBOBAThH MOMYYCHUIO 00JIee TOUHBIX Pe3yabTaToB [23, 74].

Takum 00pa3oM, kKopoHaBUpYCHast HH(EKIMs, BbI3biBaeMas BupycomM SARS-CoV-
2, XapakTepu3yeTcsl BBICOKMMH IOKA3aTeIsIMU KOHTAariO3HOCTH U PHCKA JIETAIbHOTO
MCXO0J1a TPU PA3BUTUU MOPAKEHUS JETKUX (MHTEPCTUIMATBLHON THEBMOHUM): TakK, B PD
¢ 2020 mo 2025 rr. AMarHOCTUPOBAHO cBbIlIE 24,9 MIIH. ciydyaeB MHOULIUPOBAHUS, U3
koTopbix Oonee 400 Thic. 3aBepmmiuck Tparudecku [14, 15, 142]. Ognako, Hapsay
OPJIC, Becomsblii Bki1an B jertanbHOCTh npu COVID-19 BHOCAT kKapAamoBacKyIsIpHbIE
(CH) u penanbnblie (OIIII) ocinoxHeHUs; €CThb OCHOBaHUS MpEAINoJiaraTh, 4YTO HX
pa3BUTHE  MOXET  ObITh  OOyCJHOBIEHO  (OPMUPOBAHHUEM  MATOJOTUUYECKUX
KapAMOPEHAIbHBIX B3aUMOCBS3E€d M YKIAAbIBATECA B KapTHHY CHEU(PUYECKOTO
COVID-acconuupoBanHoro kapauopenaibHoro cunjapoma (KPC), kinHudeckue u
MaTOreHETUYECKUE OCOOCHHOCTH KOTOPOTO [0 COCTOSIHUIO Ha HAcTOALIEE BpeMs
M3Yy4eHbl HEAOCTAaTOYHO MNOAPOOHO. Tak, OTCYTCTBHE BCECTOPOHHETO, KOMILIEKCHOTO
aHaJIM3a COCTOSIHUS CEPIEYHO-COCYANCTON CUCTEMBI M MOYEK C IPUBJICYECHUEM JAaHHBIX

HaTOMOp(bOJIOFI/ILIGCKI/IX, HHCTPYMCHTAJIBHBIX U Ha60paTOpHI>IX MCTOOOB UCCICAOBAaHMSI,



39

BKJIIOYAIOILIUX OMpPENESICHHE KOHIIEHTPAlUi MapKEPOB Kak KapAHo-, TaK U HedponaTuu,
HE TI03BOJISIET C(OPMHUPOBATH LIENOCTHOTO TMpEACTaBICHUs 00 OCOOEHHOCTSX
KapIMOpEeHATbHBIX B3aUMOOTHOIIIEHUH MTPU KOPOHABUPYCHON UH(EKITUH.

C mpakTUuecKOoW TOYKM 3pEHHUSl YpPE3BBIYAlHO BAKHBIM SIBIISIETCS BBIACICHUE
npenukropoB KPC, koTopoe MOXET MOCTYKUThb pa3pad0TKe HAayyHO OOOCHOBAHHBIX
pPEKOMEHJAIMK 10 €ro paHHE JUArHOCTUKE M YMEHBIIUTh PUCKHU JIETALHOIO MCXOJIa
nmpu COVID-19. Ilockonbky (ucxoas W3 maroreHesa), auddy3Hoe aabBEOIIpHOE
MOBPEXKJCHUE SIBJISICTCS OCHOBHBIM CyOCTpAaTOM KOPOHABUPYCHOM WH(MEKIUH U,
BEPOSITHO, BHOCUT BECOMBIA BKJIaJ B pPa3BUTHUE TSKEIOTO TEUEHUs! 3a00JIeBaHUS,
COTMPOBOXKIAIOLIETOCsS AUCPYHKIIMEH ceplilla U MOYeK, OICHKA TSKECTH MOPAKEHUS
JETKUX MOXKET OKa3aThCsl BAXHOM ISl CTpaTU(UKAIIUU KapuOpEeHaIbHBIX PUCKOB [14,
15, 24]. Ilpu sToM U omnpeAclieHUE MNPEAUKTUBHOTO MOTEHUUANa NOpexae (10
OOBSBICHUS NAHAEMUH) UCIOIB30BaBIIUXCS I paHHel nuarHoctuku KPC mapképos
(tpononuH I, KOK, NT-proBNP, nucratun C, NGAL) y 6onbabix COVID-19 Takxke
MOXET M JIOJKHO CTaTh MPEIMETOM MPUCTAIBHOTO U3YUYEHUS.

Ocoboro BHUMAaHMSI 3aCIIy’KHBAae€T BOIMPOC O JOJITOCPOUHBIX TMOCIEACTBUAX
KOpOHaBUpPYCHOW wuHGeKkuu. JluTeparypHble AaHHBIE YKa3blBAIOT HaA HAJU4We
MOBBIIIEHHOTO PUCKA Pa3BUTHS CEPJCYHO-COCYIUCTOMN MATOJIOTUH Y PEKOHBAIECIIEHTOB
COVID-19, ogHako uMerOLIUECss UCCIEAOBAHUS MO O3HAUYCHHOM TeMe, KakK IMpaBuio,
OTPaHUYMBAIOTCS MEPUOIOM HabmrofeHus B 12 mecsieB or Havyana 3aboneBanus. [Ipu
TOM CBEJIEHHSA O PHUCKaX MPOrPECCUPYIONIETO HapylleHUs (PYHKIMH TOYEeK Yy JIHII,
MEPEHECIINX KOPOHABUPYCHYI0 HWH(EKIHMIO, HECKOJIbKO IPOTUBOPEUYUBBI; TaKUM
o0pa3oM, OIlEHKa BEpPOSTHOCTH OTAAJEHHBIX KapJUOPEHATbHBIX OCJIOKHEHUN Y
pexonBaneceHToB COVID-19 Ttakxke ABISIETCA NPEIMETOM HAyYHO-IIPAKTUYECKOTO

UHTEpeca.
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IJIABA 2. MATEPHUAJIBI U METO/IbI UCCJIEJOBAHUA

2.1. MarepuaJjibl ¥ JU3aAHH UCCIEI0BAHNS

HuccepranronHoe uccienoBanue mpopoamiock Ha 6aze ®I'bOY BO Nxenckuii
I'MY Munznpasa Poccun, ®bYH IHHUUM Dnuaemuonorun Pocnorpebuanzopa, bY3
YP «PecmyOnukanckas kimHu4Yeckas wHpeximonHas OonmpuHuiia M3 YP», BY3 VP
«l'oponckast kmunnueckast 6onpHUIa Ne 6» M3 VP, BY3 VP «lopoackas knuHu4eckas
oonbHuIa Ne2 M3 VPy», BY3 VP «1 PecnyOnukaHckas kiauHU4YecKkas OoibHHMIIa M3
VYP» r. UxeBcka B 2020-2025 rr. B paMKax Hay4HO-UCCIIEIOBATEIbCKOM pPadOTHI
«Knunuko-(yHKIHOHATBHAS XapaKTePUCTUKA KapUOPEHAIbHBIX B3aUMOOTHOIICHUH Y
00nbHBIX KopoHaBHpycHOU nHpekuneit COVID-19» (Ne 1M1126021238801-4).

JluccepTallMOHHOE ~ KCCJIEIOBAHME  OCYILIECTBIEHO B  COOTBETCTBUU  C
aKTyaJlbHBIMH JTUYECKHUMH TPEOOBAHUAMH, TNPEIBSIBISIEMBIMU K MEAUIIMHCKUM
uccineoBaHusaM (XenbCUHCKas JAekiapaius BceMupHOW METUIIMHCKOW acCOIUallvy,
PykoBoacTBO mo Hamexamed kinHudeckod mpaktuke — Good Clinical Practice);
o0ciieoBaHNUE MPOBOAWIOCH HA OCHOBAaHMHM MH()OPMUPOBAHHOIO COIVIACHs MAI[UEHTOB.
PabGora mpomnuta skcrnepTu3y JIOKAJIbHOTO 3THYeckoro komurera npu PI'BOY BO
NI'MA Munsapasa Poccuu (ripotokoin 3acenanust Ne747/1 ot 9 nexabps 2022 rona).

HccnenoBanrue OBUIO  CIUIOHMIHBIM, B HEr0 BKJIOYAJINCh BCE TMAIUCHTHI,
COOTBETCTBYIOIIME KPUTEPHUSAM BKIFOUEHHUS MPH OTCYTCTBUU KPUTEPUEB HCKIIOUCHMUS,
MMEJIO CMEIIAHHBIM aM3aiiH M Ha Pa3IMYHBIX ATanmax ObUIO MPOCIEKTUBHBIM HIIN
peTpocnekTuBHBIM. Beero o0cnenoBano 184 manmenta (112 — B octpom niepuoge u 72
pexonBasiectienTa COVID-19) u 35 npakTtuyeckul 37J0pOBBIX JUIT; PETPOCTIEKTUBHO OBLIT
paccMoTpeH 281 TMPOTOKOJN TATOJIOTOAaHATOMMYECKMX HccienoBaHuii. B pabore
MPUMEHSUICS IUPOKUN KOMIUIEKC KIMHUYECKHUX, JIA0OPAaTOPHBIX, HHCTPYMEHTAIbHBIX,

MOJICKYJIHPHO-6I/IOJIOFI/I‘ICCKI/IX, CTaTUCTHYCCKHUX MCTOIOB.

Ha | omane wuccredosanuss ObL10  oOcinegoBaHo 112 manueHTOB,

rocnutanuzupoBasmuxcs B bY3 YP «PKUBb M3 VP» ¢ nuarno3om «KoponaBupychHas
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uHpexkmuss COVID-19, Bupyc uaeHTU(GUUHUPOBAH METOAOM IOJIMMEPA3HOW LIEMHON
peakiuu (ITL[P)» B 2020-21 rr. (mepuoa pacnpocTpaHeHus aibda- U JeabTa-IITaMMOB
SARS-CoV-2) [84]. Onu cocraBunu | rpynmy ucciaeayeMbIx JUll; 0TOOP MPOU3BOIUICS
C YYETOM TPEACTABICHHBIX HI)KE KPUTEPUEB BKIIOYEHUSA. 3a BKIIOUEHHBIMU B
UCCJIeIOBaHUE TMAallMeHTaMH Ha BpeMs BCEro Iepuojia MpeOblBaHUS B CTalMOHApe
YCTaHABJIMBAJIOCh PETYISIPHOE HAOIIOIEHUE.

Kpurepun Brinrouenus B I rpymiy:

1. Onpenenenne PHK SARS-CoV-2 B marepuane, moiiydeHHOM mpu 3abope
Ma3Ka U3 HOCO- U POTOIIIOTKHU.

2. KIMHUKO-3NIHJIEMHUOJIOTUYECKUE TMPU3HAKH TSDKEIOTO TEYEHUS HOBOM
KOPOHABUPYCHOU MH(EKITUU TTPU OCTYTUICHUH.

3. locniuranuzaius B IepBbIe 5 CYTOK OT Hadasa 3a001eBaHusl.

4. Bospacrt 18-75 ner.

5. OrcyTcTBUE (IO TaHHBIM aHAMHE3a M aHaJIN3a MEAULMHCKOW TOKyMEHTALMH)
TSOKENON (3 CTeNeHW) W HEKOHTPOJIHMPYEMON apTepHalbHON THNEPTEH3UM U JAPYTHX
XPOHUYECKHUX 3a00JIEBaHUI CUCTEMBI KPOBOOOpAIEHUs, JTETKUX, XPOHUUECKON OOJIE3HH
nouek, caxapHoro nuadera, oxxupenus [-111 crenenu.

6. 1o06poBoIbHOE MH(POPMUPOBAHHOE COIVIACHE HAa y4acTHE B UCCIIEIOBAaHUU.

Kputepun uCKItOUeHUs: BBISBICHUE 32 BpeMs TOCIUTAIM3AIMN B aHaMHe3e (110
JaHHBIM ~ MEIUIIMHCKOM  JIOKyMEHTAalluM) XPOHUYECKUX 3a00JIeBaHUN  CHUCTEMBI
KpOBOOOpAILICHHUS.

B I rpynny Obumn BkiroueHsl 51 myxunHa (45,5%), 61 xenmumna (54,5%) ¢
muarno3oMm «KoponasupycHas uHbpekuuss COVID-19» u tsoxé€npiM (BKITIOUAsT KpaiiHe
TsDKENOE) TeueHreM 3aboneBanusi. Bo3pact 6onbHBIX cocTaBmi 56,5 [39,3; 64,0] ner.

Bce HaOmonaembie B OCTpOM Iepuojie 3a00j€BaHUs NAaUUEeHThl | rpynnsl ObuH
pazzeneHbl Ha 3 MOATrpyIIIbL:

A. 37 manueHToB C MHEBMOHMEHN, COMPOBOXKIAOUIECHCS MOPAXKEHUEM JIETOUYHOU
TKaHu, He npesbimarnmum 50% e€ oobéma (KT-1 — munumanbnbiit, <25% (7 yen) u

KT-2 — cpegnuii, 25-50% (30 yen) B COOTBETCTBHM C aJalTUPOBAHHOU
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«OMIUPUYECKOI BU3yanbHOU 1miKanoi) [13, 14, 15, 24];

B. 42 nanuenta ¢ oObémMoM mnopaxkeHus naérouyHoil Tkanu 50-75% (KT-3,
3HAYUTEIbHBIN);

C. 33 namuenta ¢ 00béMOM mopakeHus Jné€rouHod TkaHu >75% (KT-4,
CyOTOTaIbHBIN).

[Tonrpynmbl OBLTM COMOCTaBUMBI MO TEHACPHOMY COCTaBY, BO3pPacTy M CpOKaM

TOCIUTAIN3ANNH (CM. Ta0IUITy 2).

Tab6auma 2. Pacnpenenenue mnoarpymm oOcienoBanHbix OombHbIX COVID-19 B octpom

nepuoie (MarueHToB | TpymIsl) MO BO3pacTy, MOy M CPOKaM TOCTIHTATM3AIUN

[Toarpyrribl B COOTBETCTBUU [Tomn, abe (%) Bospacr, ner Cpox
CO CTETNEHBIO TOPAKCHHUS M K TOCITUTAIH3a
JE€rkux mo ma"uaeiM KT UM, I€Hb
(n=112) Oomne3Hn
A (KT-1/KT-2), gen (n=37) 16 (43,2%) 21 (56,8%) 56,0 [40,5; 61,0] |4,0[3,0; 5,0]
B (KT-3), uen (n=42) 19 (45,2%) 23 (54,8%) 55,0 [32,8; 62,5] |4,0[3,0; 5,0]
C (KT-4), ven (n=33) 16 (48,5%) 17 (51,5%) 59,0 [50,0; 66,0] |4,0 [2,5; 5,0]
p-value A-B: 0,859 | A-C: 0,660 | B-C: 0,780 0,213 0,734

JUist OUEHKM JUHAMUKH MCCIEAYEeMbIX KIMHUKO-1a00paToOpHbIX IOKa3aTenen
ObL1a chopMHUpoBaHa rpynna cpaBHeHus (rpynna X) u3 35 NpakTUYeCKU 310POBbIX JIUIL
B Bo3pacte 54,0 [48,0; 59,0] net; u3 Hux 16 (45,7%) — myxkckoro mnona, 19 (54,3%) —
’eHckoro. I1o Bo3pacty rpynmna cpaBHeHus Oblia conoctaBuMa c I rpynnoit (p=0,643).

KpurepusiMu BKJIFOUEHHUS B TPYIITY CpaBHEHUS (X) SIBISUINCH:

1. Bozpact 18-75 ner.

2. OrcyTrcTBHE KIMHUKO-dNUAeMUonorndeckux npusHakoB COVID-19 Ha
MOMEHT 00CJIeTOBaHHS.

3. OTcyTCcTBME B aHAMHE3€ YKa3aHHUM Ha MEepEeHEeCEHHYIO HOBYIO KOPOHABUPYCHYIO
MH(DEKIUI0, XPOHUYECKUX 3a001€BaHUN CHCTEMbI KPOBOOOpAILEHHUS, JIETKUX U TOYEK,
caxapHoro nuadeta, oxupenus [-1I1 crenenn.

4. 1obpoBosibHOE MH(HOPMHUPOBAHHOE COTIACKE HA YYACTHE B UCCIIEIOBAHUU.
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C nunenpr0 a”anM3a KapAHOPEHONYJIBMOHAJIBHBIX B3aMMOOTHOLICHUN IIPU
paznmuuHblx BapuaHTax TedeHus COVID-19 B 1 rpynme nanuveHTOB BBIAEISUIACH
CJIEIYIOIINE NOArPYIIIbL:

K. ITanneHTsl, y KOTOPBIX B T€YEHUE rOCMUTAIN3AIUN AuarHoctuposanocsk OIIIT
(cormacHo kputepusim KDIGO — HapacTanue cbIBOPOTOYHOTO KpeaTuHuHa >0,3 Mr/mi
(>26,5 Mxmonb/n) B TedeHnue 48 4 wim B 1,5 pasa oT UCXOTHOTO B TEYCHHE 7 CYTOK
W/WJIU CHIDKEHHE TeMia nuypesa <0,5 mi/kr/4 B Tedenue 6 1) [25, 55, 96].

L. TIlaumentsl, y KOTOpPHIX 3a Bpems rocoutamu3auuu OIIl  wHe
JUArHOCTUPOBAJIOCH.

F. ITaruenThl, Y KOTOPBIX B TEUEHHE TOCMUTANU3AMNKN quarnoctupoBanac CH (B
COOTBETCTBUM C Kpurepusimu octpod CH commacHO OTE€YEeCTBEHHBIM KIMHUYECKUM
pPEKOMEHJIAIUAM — TIOSBJICHHE TepUPEPUUIECKUX OTEKOB, HaOyXaHHE HICHHBIX BEH
u/unu noBeliieHue KoHueHTparuu NT-proBNP B ceiBopoTke kpoBu >450 nr/mia y
narueHToB 10 55 net u >900 nr/mn y nmanuentoB 55-75 ner) [27].

G. [NauneHTsl, y KOTOPBIX 3a BpeMs rocnutanuzanuu CH He quarHocTupoBasach.

S. IlanueHTsl, Yy KOTOPBIX B T€UEHHE rocnuranu3auuu auarsoctuposaics KPC
(cormacuo K.C. HexxnanoBy u coant. (2023) u J.A. Kim et al. (2023) — coueTtanue
KJIIMHKUKO-T1aboparopubix mpuszHakos OIIIT u CH) [41, 109].

T. IlanueHTsl, y KOTOPBIX 3a Bpems rocnuTtanuzanuu KPC He nuarnoctupoBaics.

M. [TauMeHTHI € JIeTAIbHBIM UCXOJI0OM T'OCIUTAIN3ALINH.

H. ITanuenTsl, Beinucanubie u3 PKUD B y10BI€TBOPUTEIHLHOM COCTOSIHUM.

B Teuenne mnepumoma ¢ MOMEHTa pa3BUTUS CUMIITOMOB KOPOHABHPYCHOM
WHOEKIMU 10 TOCHUTAIM3allMd BKIIOUEHHBIE B | Tpynmy NanueHThl NPUHUMAIN
Hecnenuduueckue POTUBOBUPYCHBIC npenaparsl, AHTUIIUPETUYECKUE,
MYKOJINTUYECKHUE CPEJICTBA M Ha3aJbHbIE AHTUKOHTECTAHThl. AHTHOAKTEpUATILHBIE U
MIPOTHUBOMAJISIPUITHBIE TMPENapaThl HE HA3HAYAJIUCh U CAMOCTOSITEIBHO MAllMEHTAMH HE
npuMeHsuiicb. B ycnoBusix cranmonapa bY3 VP «PKUBb M3 VYP» neuenne
OCYILIECTBIISUIOCh COIVIACHO AaKTYaJIbHbIM HA MOMEHT IIPOBEACHUSI HCCIECIOBAHUS

BpeMeHHLIM MCTOAUYCCKHUM PCKOMCHIALUAM IIO HpO(bI/IJIaKTI/IKC, JUAarHOCTHKC U
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nedeHuto HOBOM kopoHaBupycHoil uHdpekiuu (COVID-19), Bepcun NeNoe7-11. Ono
BKJIIOYAJIO B ceOs NMPOTUBOBUPYCHBIE Ipenaparsl (cneuuduueckue — peMIecUuBUp,
MOJIHyIIUpaBUp, a TakkKe yMHU(PEHOBUP, HUMHUIAZ0IUIITAHAMUJ TEHTAHIUOBOMN
KHUCJIOThI), Ha3HAYaeMble 110 IIOKa3aHUSM CTaHJAPTHbIE MPOTHUBOBOCHAIUTENbHBIE,
MYKOJIUTUYECKUE, aHTHOAKTEpUAJIbHbIE, AHTUMUKOTUYECKUE, AHTUTHUIEPTEH3UBHBIE,
AHTUKOATYJISIHUOHHBIE, aHTUAPUTMHYECKUE, IUYpETUYECKHE, UHOTPOIIHBIE,
AHKCUOJINTUYECKUE, HAPKO3HBIE JIEKAPCTBEHHBIE CpPEICTBA, WHCYJIMHOTEPANUIO M
okcureHorepanuio. B 34% cimyyaeB nanpeHTaM B KaueCTBE MMMYHOCYIIPECCUBHOMU
Tepanuu Ko DirokokopTukocteponaam (I'KC) nobGammsuinch MMMYHOOMOJIOTHYECKUE
npenaparbl (0apuUIMTHHUO, TOIMIN3yMad, OJIOKHM3yMald, jeBuianMad). B mpoBeneHun
uckycctBeHHOM BeHTwsiuuu n€rkux (MBJI) nyxnanucs 67%; Toapko 1 manueHty Obuia

Ha3Ha4YeHa dKCTpaKopropaibHas MmemOpanHas okcureHaius (OKMO).

Ha 2 smane uccnedoganus ObII OCYIIECTBIEH PETPOCIEKTUBHBIN aHamu3 281
IIPOTOKOJIa MAaTOJIOTOAHATOMUYECKUX HCCIIEAOBaHUM, KOTOpbhle ObUIM BBIIOJHEHBI B
naronoroanaromuueckoM otaeiieHnu bY3 YP «I'Kb Ne 6» M3 VP r. MxeBcka B
TeueHue oaHoro (2022) rona.

Kpurepun BriroueHus:

I. VYkazanue B TPOTOKOJIE MATOJOrOAHATOMUYECKOTO MCCJIEAOBAaHUS Ha
kopoHaBupycHyto uHbpeknuo COVID-19 B gopmynupoBke MaTroiioroaHaTOMHUYECKOTO
3aKJIIOUMTEILHOTO IMarHo3a B pas3zelie JUarHo3a OCHOBHOTO 3a00JIEBaHMUS.

2. Vkazanme Ha COVID-19 kak Ha HENOCPEACTBEHHYIO NPUYUHY CMEpPTH B
KJIMHUKO-I1aTOJIOT0aHATOMUYECKOM SITUKPU3E.

JUIsl CHWKEHHUS HCKaXKAIOIIETro BIMSHUS TE€POHTOJIOTMUECKHM M METa0O0IMYeCcKU
00yCIIOBIICHHBIX U3BMEHEHHUI TKaHU CEp/Lla, MOYEK U JIETKUX, ONPEACIICHHEe KOHKPETHBIX
naToMOp(OJOTUYECKUX  SBICHHUM, COMYTCTBYIOIIMX HEMOCPEACTBEHHO WHMAPKTY
muokapaa 1 KPC nmpu COVID-19, u aHanu3 COOTBETCTBYIOUIMX MHUKpOIpENapaTroB
ObUIM OCYLIECTBIICHBI C IPUMEHEHUEM KPUTEPUEB UCKIIIOUCHHUS:

1. UckmroueHsl IMaUCHTHI C CaXapHbIM I[I/Ia6€TOM B aHAMHC3C.



45

2. AckntoueHsl manueHTsl crapiie 70 Jer.
HTOoroByro BBIOOPKY COCTaBWJIM 32 TPOTOKOJIA I1aTOJIOTOAHATOMHYECKUX
uccieoBaHui OONbHBIX KOopoHaBUpycHOM uHpeknuen (18 (56,25%) myxuun, 14

(43,75%) xenmuHn), ymepimx B Bo3pacrte 58,3+11,4 ner.

Ha 3 smane uccneoosanus crycts 2 Toa mocie BBIMACKH OBIII0 00CIen0BaHo 72
pexonBasiectieHTa KopoHaBupycHor wuH(pekuuu COVID-19, y koToppiIx B OCTpoM
nepuoge 3aboneBaHus Obula JUArHOCTUPOBaHA IHEBMOHHMS. JlaHHBIE NAIUEHTHI
coctasw Il rpynmy uccnenyemsix aum.

Kpurepuu Britouenus Bo Il rpynmny (pekoHBalIeCILICHTOB):

1. [lepenecénnast kopoHaBupycHasi uHpekus Tsokenoro Teuenus B 2020-2021 rr.

2. OrcytcTBUE (11O JAaHHBIM aHAMHE3a W aHaJIM3a MEIULHMHCKOW JTOKYMEHTAIUH)
Tskénon (3 creneHn) U HEKOHTposupyeMolt Al u Ipyrux XpoHUYEeCKHUX 3a00JIeBaHHM
CHCTEMBI KPOBOOOpAIEHUS, XPOHUYECKOW OOJEe3HU TOYeK, CcaxapHOro auabera Ha
MOMEHT TOCHUTAINU3AINH 10 TIOBOy KOPOHABUPYCHON MH(EKIINH.

3. Bospact 18-75 ner.

4. OTcyTcTBHME HAa MOMEHT HMCCIIEOBaHUS OCTPOro 3a00JIeBaHUs WK 000CTPEHUS
XPOHUYECKOTO 3a00JI€BaHUs PECIUPATOPHOM, CEPICUHO-COCYIMCTON CUCTEMBI, IMOYEK,
3JI0Kau€CTBEHHOTO HOBOOOPAa30BaHU.

5. {o6poBoabHOE HH(OPMUPOBAHHOE COITIACHE HA YYacTHE B UCCIIETOBAHUU.

Bo II rpynny Oputn BritoueHbl 44 xeHmuubl (61,1%), 28 myxunn (38,9%);
MeauaHHbI Bo3pacT — 58,5 [52,8; 63,0] meT. OHu ObLIM pa3ieneHbl Ha 2 TOArPYyIIbL:

PexonBanecuentst COVID-19 u KPC: 30 mnamueHTOB, KOTOPHIM B TEPUOJ
TOCMUTAIIM3ALMYI 110 TOBOJY TSKEIOTO TEUEHHsS] KOPOHABUPYCHOM nH(pexkuuu B 2020-
2021 rr. Obul BBICTABIIEH JIMAarHO3 «KapJWOPEHAIBbHBIA CHHIPOM» WIM COYETaHUE
IUAarHO30B  «CEpAECYHAs HEAOCTATOYHOCTb» U «OCTPOE TMOBPEKICHUE IOYEK»
(oxBHBasieHT Auartosa «KPCy);

PexonBanecientesl COVID-19, ne ocnoxuénnoro KPC: 42 mnamuenra 06e3

ykazaHuil Ha Hannuue couetaHnHbix CH u OIIII kak ocnoxkuenunit COVID-19.
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[Toarpynmnel OBUIM COMOCTaBUMBI MO BO3PACTy W TEHIAEPHOMY COCTaBy (CM.

Tabnuiry 3).

Tadmmua 3. Pacnpenenenue Hoarpynn o0cCiIeIOBaHHBIX PEKOHBaJIECUEHTOB (maunueHToB [I

IpYMIIbI) 110 BO3PACTY U MOy

[Moarpynms pexonBanecuentoB COVID-19 [Tomn, abe (%) Bo3pacr, ner
(n=72) M W
PexonBanecuentsl ¢ KPC, uen (n=30) 10 (33,3%) 20 (66,7%) 58,5 [49,0; 63,3]
PexonBanecuentsl 6e3 KPC, yen (n=42) 18 (42,9%) 24 (57,1%) 58,5 [54,5; 63,0]
p-value 0,414 0,606

Jlnst  omeHkn — 1a0OPATOPHO-WHCTPYMEHTAIBHBIX — IMAPAaMETPOB  COCTOSTHUS
CEpICYHO-COCYIUCTOM CHUCTEMBl U TMOYEK PEKOHBAJECIICHTOB MPOU3BOAMIOCH HX
CpPaBHCHUE C COOTBETCTBYIOIIUMHU IapaMeTpaMH JIMIl, BKJIOYEHHBIX B TPYIIy
cpaBHenuss X (n=31) comoctaBumoro Bo3pacta (55,0 [50,0; 59,0] net, p=0,107). Psn
ATUX TAPAMETPOB TAKXKE OIEHUBAJICSA B 3aBUCHMOCTU OT TSXKECTU MOPANKEHUS JIETKUX
(KT-3/KT-4 u KT-1/KT-2) B octpoMm mnepuoae 3aboneBanus (B 2020-2021 rr);

MOJITPYNIIBI OBUTA COMOCTAaBUMEI TI0 BO3PACTY W TEHACPHOMY COCTaBy (CM. Ta0Onuiry 4).

Ta6iuna 4. Pacnpenenenue moarpymi 0OCIeIOBaHHBIX PEKOHBAJIECIEHTOB (manueHToB I

TPYIIIBI) IO BO3pACTy U Moy B 3aBUCUMOCTH oT KT-cranuu nepeHecéHHON MTHEBMOHUHT

[Toarpynmne! pekonBanecuenTos COVID-19 [Ton, abce (%) Bospacr, ner
(n=72) M %K
PexonBanecuentsl KT-3/KT-4, uen (n=40) 16 (40,0%) 24 (60,0%) 57,0 [52,0; 63,0]
PexonBanecuentst KT-1/KT-2, uen (n=32) 12 (37,5%) 20 (62,5%) 60,0 [55,5; 63.8]
p-value 0,829 0,481

Jn3aiiH uccnenoBaHus MPEACTaBICH Ha PUCYHKE 3.
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)
OO0cnenoBaHue U CPaBHUTEIBHBIN aHATN3 KITMHUYECKUX / \
1 1a00paTOPHO-UHCTPYMEHTAIBHBIX TIOKa3aTENICH
1 oonpHBIX COVID-19 Tsx€noro TeueHus I'pynna cpasHeHus
(I rpymma, n=112) — MPaKTHYECKU
3Tan 3IIOPOBBIC JTFOTU
(n=35)
KT-1/KT-2 (n=37 -3 (n= 4 (n=
L ) [ ( )][KT3(n42) ][ KT4(n33)] \ /
PerpocnekTuBHBIN aHATN3 MPOTOKOJIOB MATOJIOTOAHATOMUYECKUX UCCIIETOBAHUNA U
2 WCCJICIOBAHKE ayTOIICUIHHOTO MaTepuaia (MUKPOIIPENapaToB TKaHU CepIa, MOYeK,
3TaN NETKUX) y MAIMEHTOB ¢ JieTadbHbIM ucxogomM COVID-19
(n=281)
G u s N
OO0cnenoBanne U CPaBHUTEIBHBIN aHAIN3 KITUHUYCCKHX,
1a00paTOPHBIX ¥ HHCTPYMEHTAIIBHBIX MTOKa3aTenei
pexonBaneciienToB COVID-19 Tspkénoro Teuenus yepes
2 rofa mocie mepeHecéHHoro 3a60eBaHus I'pynma cpaBHenys
3 (II rpyrma, n=72) — MPaKTHYECKU
3IIOPOBBIC JTFOITU
JTamn (n=31)
PexoHBajIeCLIEHTBI PexoHBajIeCLIEHTHI
COVID-19 u KPC COVID-19 6e3 KPC
(n=30) (n=42) \ /

Pucynok 3. Jlu3zaiin npoBe1€HHOTO UCCIIEI0BAHUS
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2.2. MeToabl ucciaea0BaHUS

Knunuueckue memoowvl uccneoosanus. B paboTe HCHONb30BaHBI CTaHIAPTHHIE
KJIIMHUYECKHE METOJIbl UCcCciieIoBaHus (cOop »kanod U aHaMHe3a, OCMOTpP, TEPMOMETPUS,
m3mepenue AJl, HCC, Y/, carypauuu (SpO.), nanpnanms, ayCKyJIbTallHsl).

Jlabopamophvie memoovt ucciedoganus. ViccnemoBaHue OOIMIEKIMHHYECKUX
nokaszaresnieil KpoBH, MOYH, pyTUHHBIX OMoXxuMuyeckux nokasareneit kposu (AJIT, ACT,
roko3a, xonecrepun, K®K, CPb, depputuH, kamuii, HaTpui, IPOKaIBIIMTOHHUH,
MOYEBMHA, KpeaTMHUH W T.J.) y OoneHbix COVID-19 B ocTtpom mnepuoje
MPOU3BOJIMIIOCH B KIIMHUYECKON M Onoxumuueckoi nadoparopusix PKUD r. MxkeBcka; y
PEKOHBAJIECIICHTOB 3a00J€BaHUsl W JIMI], BKIIOYEHHBIX B TPYINIy CpPaBHEHUS — B
KJIMHUKO-/IMarHOCTHYECKOW aboparopurt MHOTonpo(uiIbHOIO MEAMIIMHCKOTO HEHTpa
«MI'MA-Jloktop» 1. MkeBcka (3aB. nabopatopueit — k.0.H. ['miesa O.T7).

Onpenenenue ¢pakiuoHHo »skckpeuun Harpus (DOOH) mnpoBomunace Mo

WA B

- ax [}

$3H= LoaxPCr
-

——x 100%
axUCr

dhopmyre , tne UNa — xoHuentpamusa Hatpus B moue, PNa —
KOHILIEHTpalsl HaTpus B iazmMe KpoBH, PCr — KOHUEHTpanusi KpeaTMHWHA B KPOBH,
UCr — koH1eHTpaIus KpeatnHuHa B Mode [55]. Beero o6cnenoBano 26 BKIOYEHHBIX B |
IpyNIy YeJIOBEK; HUCCIEe0OBaHUE TMPOU3BOAWIOCH Ha 3-5 JeHb TOCHHUTAIM3alUMU B
KIIMHUKO-THarHocTudeckoit madoparopuun MMI «UT'MA-JlokTop.

UccnenoBanue KOHIEHTpAIMil Kapauo- U Hedpocrnenu@uuHblX MapKepoB —
CEpAEYHOTO TPOIIOHMHA I, N-TepMHHAIBHOTO (parmeHTa MO3TOBOI'0
HaTpuilypetnueckoro nentuaa npo-B tuna (NT-proBNP), nucrtatuna C B ChIBOpOTKE
KPOBU M JIMIIOKAJIMHA, AaCCOLMHUPOBAHHOTO C KelaTuHa30M HelTtpodunoB (neutrophil
gelatinase-associated  lipocalin, NGAL) B  Moue  MNpPOU3BOAUIOCH  Ha
UMMYHO(GEPMEHTHOM aHaJIU3aTope B KIMHUKO-IUArHOCTUYECKOM naboparopun MMI]
«MI'MA-Jloktop». MccnenoBanue 6moMarepraia naieHToB, BKIIOYEHHBIX B | rpymiy,

MPOBOAMIOCH Ha 3-5 JeHb rocnuTaiu3alum, pexkonBajecienToB (Il rpynmna) — coycts

2-2,5 rona 1mociie BBIITHCKH.
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UccnenoBanne ra3oBOro c€oCTaBa MOYM OCYHIECTBISJIOCh MPU  MOMOIIMU
ananmuzaropa Easy Blood Gas (Medica Corporation, CIIIA), mno3BOJSAIOIIETO
ONPEACIIATH MapLUHUATIbLHOE JABJICHUE KUCIOpoAa B Moue B nuanazone 45-250 MM pT.cT.;
B TeueHun | MuHYTHI Tocie 3abopa mnpoba TmoMemanachk B Ta30aHAIU3ATOP;
coZieprKalllue BUAMMBIE MYy3BIPbKH BO31yXxa oOpasubl OpakoBanuch. MccnemoBanus
npou3BoaMINCH B naboparopun PKUb Ha 3-5 nens rocnuranu3aiu; Ipyu BBISIBICHUH
OIIII — B TeyeHue 7 AHEN C MOMEHTA MTOCTAHOBKH JIAHHOTO JIMAarHO3a.

Ucnonw3oBaBiuecs: anmaparypa, HaOOpbl pPEaKTUBOB M COOTBETCTBYIOIIWE
JaHHBIM Ha0OpaMm pedepeHCHbIE HWHTEpBAJIBI MapKEPOB Kapauo- MU HepponaTuu

MpeACTaBICHbI B TAOIHIIE 5.

Tadamua S. Mcnonb3yemble B paboTe Mmoka3aTeny MOBPeXIEHUS U TUCHYHKLIMU MHOKapaa U

MOYEK
Mapxkep Pedepencuprii Hcnons3yembie Habop / anmaparypa
WHTEpBaJ
K®K (06mast) B CBIBOPOTKE 0-167 En/n Creatinine Kinase Kit, IFCC Method,
KpOBH Mindray (Kutait)
TpononuH I B ceiBopotke kpoBu | 0-0,1 Hr/mMa Tpononun [-UPA-BECT (Poccus)
NT-proBNP B ceiBopoTke kpoBu | 0-225 nr/mi NtproBNP-UDA-BECT (Poccus)
Hucrarun C B ceiBopoTke kpoBu | 0,5-1,6 MKT/™MI Hucratun C-UDA-BECT (Poccust)
NGAL B Moue 0,7-9,8 ur/mn human NGAL ELISA, Hycult
Biotechnology (Hunepmnanmabr)

pO. B Moue >65 MM pT.CT. [57] Anammzarop Easy Blood Gas, Medica
pCO, B Moue 20-22 mm prer. [58] | Corporation (CIIA)

Monexynapro-6uonocuueckue memoowt uccieoosanus. Onpenenenune PHK SARS-
CoV-2 wmeronom mnonuMmepazHoit unenHoit peakuuu (IIHP) mnpousBogunocs c
UCIIOJIb30BaHNEM OuoMarepuaia, IMOJIYyYeHHOro Ipu 3a0ope Ma3KoB M3 HOCO- U
pPOTOIIOTKU. 3a0op MaTepuaiia MPOU3BOAWICS B COOTBETCTBUU C MeToauyecKuMu
pexomenaanusamu Ne MP 3.1.0169-20 «JIaboparopuas nuarnoctuka COVID-19» [39].
UccnenoBanust oull ¢ 1eIbI0 BKJIIOYEHUS B | TpyIminy mpou3BOAWIKNCH B J1abopaTopuu

PKWUE r. NxeBcka.
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Hucmpymenmanouvie memoowvl uccneoosanusi. KommbroTepHas ToMorpadus
opranoB rpyanoi kietku. Meronom KT OI'K o6cnenoBano 112 (100% Bxitou€HHBIX B |
rpynmny) OOJNbHBIX KOPOHaBUpPYyCHOW HH(pekuuei. OOciaenoBaHue MpOU3BOAWIOCH MPHU
TOCIUTANIM3AINY TAlIUEeHTA; TIPU OTPUIATENILHON NHWHaMUKe 3a00seBaHUs (yCUIICHHE
BBIDAKEHHOCTH OJIBIIIKA W  AyCKYJIbTATUBHBIX HW3MEHEHUW, CHUKEHHUE YPOBHS
carypauuu kposu) nposoausiocs nosropHoe KT OI'K. Murteprperanus pe3ynbraToB
TOMOTpauu TPOBOAWIACH B COOTBETCTBHUM C TMPEACTABICHHONW BO BpemeHHBIX
METOIMYECKUX PEKOMEHJAIUAX MO MPO(UIAKTUKE, TUATHOCTUKE M JICUCHUIO HOBOM
kopoHaBupycHo  uHpekuuun (COVID-19) aganTupoBaHHON — «3MIUPUYECKOM»
BuzyaibHOM mikanoit (KT-1 — <25% o6béma yrnotHéHHOM nérounoi Tkanu, KT-2 —
25-50%, KT-3 — 50-75%, KT-4 — >75%) [13, 14, 15, 24].

DneKTpokapauorpapuIecKoe HCCIICIOBaHUE BCEM 112 OOJILHBIM
kopoHaBupycHoi wuHbekmueit (100% Briarou€HHBIX B | Tpymimy) BBIMOMHSUIM TPU
rOCIUTAIU3AINH, B JaJbHEUIlIEM — MPU HAJUYUU MOKa3aHUU (MOSIBICHUE OUTYIICHUN
nepeboeB B paboTe cepra, 00Ib 3a TPYIHHOMN).

Dxokapauorpapuyeckoe HcciieoBaHue ocyliecTBisuioch Ha anmnapare GE Vivid
7 (CILIA) nmpu momolM JaaTyvka C JO3MPOBAHHOM pemeTkod vacrotod 3 MI'm B
COOTBETCTBUM C  PEKOMEHAAUMAMHM IO  MPOBEACHUID  TPAHCTOPAKAIBHOIO
sXOKapauorpaduyeckoro o0cieoBaHus AMEPUKAHCKOIO 3XOKapauorpaduyeckoro
obmectBa (American Society of Echocardiography, 2019 1) u oTe4ecTBEeHHBIMHU
METOIMYECKUMHU PEKOMEHIAIMAMH T10 TPaHCTOpaKaabHOUM 3xoKapauorpaduu [60, 119].
Uccnenyembie DxoKI'-mapamerpsl npuBenensl B tabnuie 6. O6cnenoBanue OONMBHBIX
KOpOHAaBUPYCHOW HH(EKIHer B OCTpoM Tmepuoje (mamueHToB [  Tpymmbi)
MPOM3BOAWIOCH, HAa 3-5 JAeHb Trocnuraiu3auuu, pekonsaiecuenros COVID-19

(maruentoB Il rpynmer) — coycts 1,5-2 rosia nmocie BHIMUCKHU.
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Ta6auna 6. OcHOBHBIC dXOKapaHOTpaduIeCKre ToKa3aTelu, HCIIOIb3yeMble B paboTe

ITokazarenn

HNurepnperanust

[Mokazarenu quacronudeckor (yHKIIMH MUOKapaa

E, cm/c [1ukoBasi CKOPOCTh PaHHETrO AUACTOIMYECKOTO HAIIOJIHEHHUS JIEBOTO
xenynouka (JDK)

A, cm/c [TrkoBast CKOPOCTH MO3HETO NUACTOIMYECKOTO HanoaHeHus JDK

E/A Otnomenue E k A

DTE, mc Bpewms 3ameyieHns paHHEro AMacTOIMYECKOTO TPAHCMUTPAIBHOTO MOTOKA

IVRT, mc Bpewmst nzoBonromuyeckoro pacciabnenus JOK

[Tokazarenu cuctonuueckoi GyHKIIUU MHOKap/a

DU, % Opakuus uzrnanus JOK B cuctony (pacuér o Teichholz)
KCO JIK, mn Koneunslii cucrtonunuecknii 00béM JIDK

KO JDK, mn Koneunsiii quacronuueckuii 00beM JIDK

YO, mn Vnapusiit 06bem JDK

DY JIK, % @pakuus ykopouenus JOK

CTpyKTYypHO-T€OMETPUUECKUE TTOKA3ATETN

KCP JIK, mm Koneunslit cucronnueckuii pazmep JDK
KJIP JDK, mm Koneunsiit auactonuueckuii pazmep JDK
06 JIIT, mn O0bBEM 1eBOTO TIpEaCcepaAns

06 IIT, mn O0bBEM npaBoro npeacepans

IDK, mm Pa3mep npaBoro xxemygouka

OTC JIX OtHocutenbHas TonmuHa cteHku JDK

ITokazarenu KpOBOCHa6)I(CHI/I}I 1 CKOPOCTH JABUKCHUS MUOKapda

[THA i« V max, CKopocTh KpOBOTOKA B AMACTOIY B MPOCBETE JUCTAJIBHOTO YYacTKa
cMm/cex nepeIHe HUCXOAAIEeH apTepun
[MHAi« FVI, cm WNHTerpan ckopoCTH MOTOKA B IUACTOINY B IPOCBETE MEPEIHEN HUCXOASALIEN

apTepun

perf V max, cM/cek

CKopocCTh KPOBOTOKA B JMACTOJY B IIPOCBETE COCy/a nepdopaHTa — BETBU
NepeIHe HUCXOAAIIEH apTepun

perf FVI, cm WHTerpan ckopocTu MOTOKA B IMACTOIIY B IIPOCBETE cocya nephopanta
IMGgs * WuTtpamypanbhsiii rpaguest JOK B cucromy
IMGiast * WNuTtpamypanshsiii rpaguent JOK B nnacromy

Ipumeuanue: * - nokazamenu pasHvl pasHOCMuU CKOPOCMU OBUNCEHUS IHOOKAPOA U INUKAPOA

coomeemcmeerHHo 6 CUCmoily u duacmOﬂy.
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OO0mmii 00bEM NPOBEAEHHBIX KIMHUYECKHX, JA0OPATOPHBIX, MOJIEKYJISAPHO-

OMOJIOTHYECKUX U HHCTPYMCHTAJIbHBIX HCCJIe,Z[OBaHI/Iﬁ IMpcacCTaBJICH B T3.6JII/II_IC 7.

Ta6auna 7. Metoas! u 00bEM MPOBEAEHHBIX HCCIEIOBAHUI

MerTo/ibl UCCNeIOBaHMUS Yucno oOcneIoBaHHbIX, Yell.
[ rpynna II rpynna X (rpynma
(GombHBIE (pexoHBasiec | CpaBHEHMS —
COVID-19 B LIEHTBI MIPaKTUYECKU
octpom niepuoze) | COVID-19) 3[I0POBBIC)
n=112 n=72 n=35
OOILIEKINHNYECKHE METOIBI
Co6op ka0 1 anamHe3a 112 72 35
OcMmoTp, nanenaius, ayCKyabTalus 112 72 35
Tepmometpus, onpenenenne AL, HCC, YIJI, | 112 72 35
carypanuu (SpO,)

JlaGopaTopHble METObI

UccnenoBanne o0MIEKIMHAYECKUX 112 72 35
MOKa3arejae KpoBU

HccnenoBanue pyTUHHBIX OMOXUMHUYECKUX 112 72 35
nokazareneit kpou (AJIT, ACT, rimoko3a,
xonectepuH, kanuil, Hatpuit, CPb, eppurun,
NPOKAJILLIUTOHUH, MOYEBHHA, KPEATUHUH)

HccnenoBanre OOMIEKTIMHUYECKAX 112 72 35
MoKasareiaeii Moun

HccnenoBanne KOHIEHTpaUuu HaTpus B Mmoue | 62 0 15
HUccnenosanue ®OH B Moue 26 0 0
UccnenoBanne KOK (o6mieit) B CHIBOPOTKE 112 0 35
KpOBU

Hccnenoanue TpornoHuHa | B CbIBOpOTKe 88 0 35
KpOBU

Uccnenosanne NT-proBNP B cbiBopoTKe 88 72 35
KpOBU

Uccnenosanue mmucratuia C B CBIBOPOTKE 102 72 35
KpOBU

Uccnenoanue NGAL B Moue 102 0 35
Uccnenosanue pO, B Moue 45 0 10

Uccnenosanue pCO, B Moue 24 0 10
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[Iponomxenue Tadnuipt 7

MonekynsipHO-OnOIOTHYECKHE METO/IbI

Onpenenenue PHK SARS-CoV-2 B 112 0 35
Marepuasie, IoJydeHHOM TpH 3a00pe Ma3ka u3

HOCO- M POTOIIOTKH

HHCcTpyMeHTaNbHBIE METOIbI

KT OI'K 112 1 0
OKT 112 72 35
Ox0KTI" (rmokaszarenu CUCTOITUIECKON U 58 72 16

JUACTOJINYECKON (DYHKIIUU MHOKap/a,
CTPYKTYPHO-T€OMETPUUYECKHUE TIOKA3aTEIH )

Ox0KI" (moka3arenu KpOBOCHAOXKEHUS U 58 0 0

CKOPOCTH JIBMKCHHSI MUOKap/1a)

Cmamucmuyeckue Memoovl ucciedosanus. llepBuuHas peructpanus U
CHCTeMaTH3alus TOTYYSHHBIX JaHHBIX MPOU3BOAMIACH HA MIEPCOHATBHOM KOMITBIOTEpE
npu momoinu npujiaraeMoi k Microsoft Windows 10 mporpamme Microsoft Office
Excel. Craructuueckas o00paboTka ¥ MaTeMaTHYECKUW aHalu3 pe3y/bTaToB
pou3BOMIICsS ¢ moMoIibio iporpammel «IBM SPSS Statistics 22.0».

HopmanbHOCTE pacnpesiesie s MoKa3aTeyeld B TPYIax MalueHTOB OleHUBAIACh
no kputepuro Konmoroposa-CmupHoBa.

[Ipu mapamerpuyeckoM (HOPMAJIbHOM) pacIpenelieHud TpH3HaKa B BBIOOPKE
WHTEpBajJ, B TMpeAeNaX KOTOPOTO HAXOASTCS TMOUIMHHBIE BEIMYWHBI H3y4aeMOTO
ABJICHUS, OMUCHIBAJICS KaK cpefHss apudmerndeckas M+d (cTaHIapTHOE OTKIIOHEHUE).
OTnuaust MeXAy BETHUYNHAMU OLIEHUBAIKCH 110 KpuTepHuio CThIOICHTA t.

[Ipn HemapameTpudeckoM (OTIMYHOM OT HOPMAJIBHOTO) paclpeneIeHuN
BBIOOpPOYHAsI COBOKYITHOCTH OIMCHIBAJaCh Kak MeauaHa Me M [MHTEpKBapTUIIbHBIN
UHTEpBai|, B KOoTOpoM 3ajeratoT 50% momydeHHBIX BeNMMYUH. OTIUYHUS MEXKITY
BEJIMYMHAMU B JIBYX TPYMIax OIEHUBAIUCH MO Kputeputo ManHa-YutHu U, B ciydae
MHOXKE€CTBEHHBIX MEXKTPYIIIIOBBIX CpaBHEHUH — C TOMOIbI0 Kputepusi Kpackena-

Yomnuca H; npu oOHapyXeHUM pa3iaudus HECKOJIIBKMX BBIOOPOK TOMOIHUTEIBHO (post
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hoc) npumensics kpurepuit Jlanna Q. [l OLEHKM AMHAMUKU KOJTUYECTBEHHBIX
MOKa3aTesien UCIoJIb30Bajcs T-KpuTepruil YUIKOKCOHA.

J7d OLeHKM TPEIUKTUBHOM LIEHHOCTH IMOKA3areJed MpU MPOTHO3UPOBAHUU
ucxonoB npumeHsuics ROC-aHanu3, TMO3BOJSIIOIIMNA ONPENEIUTh ONTUMAJIbHbBIC
MOPOTOBbIE 3HAYEHUS C HAUITYUIIIUM COYETAHUEM YYBCTBUTEIBHOCTU U CHEIU(UIHOCTH
B COOTBETCTBUU ¢ KpurepueM (uaekcoM) IOnena J. KauecTBo Mozenn oLEeHUBaIOCH 10
BenuunHe wiomanu noa ROC-kpusoit (Area Under Curve, AUC) ¢ ykazanuem 95%
JOBEPUTEIILHOTO UHTEPBAJIA U YPOBHS CTATUCTUYECKON 3HAYNMOCTH.

Koppensauunonnslii aHanu3 MPOBOAUICA C HCMOJIb30BaHUEM KO3 dUIMeHTa
paHroBoi koppessiiuu CnupMeHa Ts.

[Ipu M3yueHun OTIIMYMN MEXy OTHOCUTENIHHO (B IIPOILICHTAX) MPEICTaBICHHBIMU
BEJIMYMHAMY HCIIOJL30BAJICA KPUTEpMH comiacus %°. B cioydae KaueCTBEHHOIO
BBIpDAXKEHUSI TEPEMEHHBIX CBA3b MEXKIy TIpynnaMyd u3y4yajgach I@pU MHOMOIIU
HENapaMeTPUIECKOTO KPUTEPHS .

MuHMMaIbHBIN YPOBEHb 3HAYMMOCTHU NpuHuMaics npu p<0,05.

B HexoTophIx paznenax paboThl JOMYCKAIOCh OKPYIJIECHHUE TIOJYYEHHBIX BEJTUYUH

J0 L CJIOTO 3HAYCHMU .
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IVTABA 3. KIMHUYECKAS U JIABOPATOPHO-
NHCTPYMEHTAJIBHAS XAPAKTEPUCTUKA KAPAUOPEHAJIBHOT'O
CUHAPOMA B OCTPOM IIEPUOJIE COVID-19

3.1. O0masi XapaKTepHCTHKA FOCIUTAIM3UPOBAHHBIX 00JbHBbIX COVID-19

Anamnecmuueckue ceedeHus O BKIOYEHHBLIX 6 uccredosanue nayuenmax [
epynnol. JlaHHBIE O PACIPEACIICHHH IMALMEHTOB HCCIEAYEMBIX IOATPYII IO IOy
u3noxkeHol B miaBe 2.1 (tabmuua 2). Bo3pacTHas cTpykTypa NOArpynmn OOJbHBIX
KOpOHaBHUPYCHOM MH(EKLIHEH NpHUBENECHA Ha pUC. 4; HECMOTPS Ha NpeodIagaHue cpeau
nanueHToB ¢ cyororanbHoi (KT-4) mueBMoHued nun crapuie 45 JeT, TOCTOBEPHBIX
pasnuyMii o0 BO3pACTy MEXAY MAllMeHTaMU HCCIEeIYyEMBbIX IMOATPYII BBISABICHO HE

osu10 (KpuTepuit Kpackena-Yomnuca p=0,213).

KT-1/KT-2 (n=37) ‘ 18-30

8% 24% 41% 27% JIeT

31-45

KT-3 (n=42)
‘ ‘ JICT

17% 29% 24% 31%
M 46-60

KT-4 (n=33) JeT

9% 9% 39% 42% W61-75
0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%  jor

JoJist marueHToB, %

Pucynox 4. Bo3pactHas ctpykrypa noarpyii 6onbabix COVID-19

B cootBercTBUU ¢ KpuTEpUsIMH BKJIOUeHUs B | rpynmy (cM. miaBy 2.1) nmanueHTs
HE  HMEJIM  3aperHCTPUPOBAHHBIX  XPOHMYECKUX  3a00JIEBAHMM  CHUCTEMBI
KpoBooOpamenust n nérkux, XbIl, caxapHoro amabera, OXUPEHUS U JO TOSBICHUS
npu3HakoB 3aboneBanus COVID-19 He mnonydanu peryiasipHOM MeAMKaMEHTO3HOMN

TEpaIuu.
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Bxitou€nHble B uccneqoBaHue MAlMEHThl ObUIM TOCIUTANU3UPOBaHbl Ha 4 [3; 5]
neHb 3aboneBaHusi. B TeyeHue nmepuoga € MOMEHTA pPa3BUTHUS CHUMIITOMOB
KOPOHABUPYCHOU HMH(EKIMU A0 TOCHUTAIW3AIMA OHU MPUHUMAIIM HECHeUUuPpUIECKue
MIPOTUBOBUPYCHBIE Mpenaparbl, AHTUINHPETHUYECKUE, MYKOJIUTUYECKUE CpEACTBA U
Ha3aJIbHbIE  AHTUKOHIECTAaHThl.  AHTHOAaKTepUalbHbIE UM  MPOTHUBOMAISIPUNHBIC
npenaparsl He Ha3Ha4aluCh U CAMOCTOSATENbHO MallMeHTaMU HE PUMEHSIIUCK.

Knunuueckas xapakxmepucmuxa. Y BKIIOYEHHBIX B HCCIEIOBAHHE NALMEHTOB
OTMEUAJIOCh ~ TUIUYHOE TeYeHUEe  KOpoHaBUpycHOM  umHpexuuu. Tak, mpu
rociiutanu3zan B PKUDB y Bcex oOciemnoBaHHBIX JIMII 3aKOHOMEPHO HaOIIOIaI0Ch
MOBBIIIEHUE TeMmrepaTypsl Tena >38 °C, mnpu 3ToM Oojblias BBIPAXKEHHOCTh
JUXOPaOYHOTO CUHApPOMa OblTa accOUMUpOBaHa ¢ OoJiee 3HAUUTEIbHBIM MOPAXKEHUEM
NErkux (cM. puc. 5). MakcumanbHOE 3HAUCHHE TEMIIepaTypbl Tenna coctaBuio: mpu KT-
1/KT-2 — 38,4 [38,1; 39,0], npu KT-3 — 39,0 [38,7; 39,3], npu KT-4 — 39,2 [38,7;
39,4] °C. JautensHocTh nMuxopanku =>38°C ormeuanock: npu KT-1/KT-2 — B Tedenue
2,0 [2,0; 2,0], mpu KT-3 — B Teuenue 4,0 [3,0; 4,0], npu KT-4 — B Teuenue 4,0 [3,0;
4,0] nneit. TeueHuwe IUXOpPAIKU COMPOBOXKIAIOCH TOJOBHOM Oombio (y 76%),
MuanrusamMu u aprpairusamu (y 51%), oznodom (y 72%), notnuBocteio (y 71%). Ha

BBICOTE JIMXOPaJKH 51% OOJIBHBIX OTMEUaIN TOUIHOTY, Y 29% Habnronanack pBoTa.

p (KT-1/KT-2 - KT-3) = <0.001 p (KT-1/KT-2 - KT-3): =0.020
p (KT-1/KT-2 - KT-4) = <0.001 p (KT-1/KT-2 - KT-4): =0.002
JTau p (KT-3 -KT-4)= >0.999 oC p (KT-3 -KT-4): =0.999

6,00 * o A 41,00~ R

5,007 = =
40,00 i e T

4,007 *

39 00
3,00 *

2,00 T 38,00 T
KT-1/KT-2 KT-3 KT-4 KT-1/KT-2 KT-3 KT-4

Pucynok 5A-b. XapakTepuCcTHKa JIMXOPAJOYHOTO CHHIpOMA (A — JIMTEIBHOCTD JIMXOPAIAKU
=38°C; b — MakcumanbHO€E 3HaUeHHe Temieparypsl Tena) y naunenroB ¢ COVID-19 u nopakenuem
) paTyp y man P
NETKUX Pa3InYHON CTENEeHU THKECTH. Pa3nuyust B BRIOOPKAX CTATUCTUYECKH JTOCTOBEPHBI (KpUTEpUit

Kpackena-Yommmca p<0,05)
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Bce mamuentsl nipu noctymiienun B PKUDB mnpenwsBnsnu >xamoObl Ha Cyxou
Kalllesib, KOTOPBIM 3a BpeMsl TOCHUTAIU3AIlMU TpaHCHOPMUPOBAICA BO BIIAKHBIN,
MaJIOTPOTYKTUBHBINA. AYCKYJIBTaTUBHO B IMEPUOJIC TOCMUTATU3AINA y BCEX OOJIBHBIX
COVID-19 onpenensiioch ocliablieHHOE BE3UKYISIpHOE JibIXaHue, y 55% — xéctkoe, B
TeueHne 3-7 nmHel y OompmmHCTBA (92%) marumeHToB (UKCUPOBANIOCH TOSBICHUE
XPUIOB, MTPEUMYIIECTBEHHO B HUKHUX OTHAeNax JErkux. [Ipu mocTymieHnuu u B nepBbie
JTHU TIpeObIBaHUS B CTAllMOHApE Y BCceX OONBHBIX Takke HaOmonanuch nposisnenus [IH
— OJIpIllIKA, TAaXUMHO?, CHMkeHue carypauuu (SpO.) ot 93% no 70%, xoropsie B
0O0JIBbIIIEH CTENIEHN 3aKOHOMEPHO MPOSBIISLIUCH IPU MACCUBHOM MOPAKEHUU JIETKUX.

MuHuManbHO 3a()UKCHPOBAHHOE 3HAYEHUE CaTypalliyd Ha BO3AYyXEe COCTABHIIO:
npu KT-1/KT-2 — 91,0 [90,0; 92,0], mpu KT-3 — 88,0 [86,0; 90,0], mpu KT-4 — 84,0
[81,0; 85,0] %. YA — npu KT-1/KT-2 cocrasuna 20,0 [19,0; 21,0], npu KT-3 — 21,5
[21,0; 23,0], mpu KT-4 — 22,0 [21,0; 23,0] /muH.

XapakTepucTuKa mopaxeHus JErkux u npossieHus [AH y nmauuentos | rpynibr

IIPEACTABIIEHA HA puUC. 6-7.

120%

p>0,05 % 100,0% p>0.05 A KT-1/
0 . -
100% KT-2,

o\o =
s 80% 27,3% n=37
=
o B B: KT-3
5 60% ;
% ’ 21,4% n=42
=}

40% 0
E 13,5% mC:KTA4,

20% n=33

0%
XKéctkoe npixaHue, yemn Brnaxxnbie xpurmsl, uen  [pano3s (akpormano3), 4ei

Pucynok 6. Xapakrepuctuka nopaxxkenus J€rkux u nposisnenus JIH y nanmentoB ¢ COVID-19
U TIOpaXeHHUEM JETKUX pPa3NUYHONW CTEMEeHH TSHKECTH. * - pa3iuuus CTAaTUCTUYECKU JOCTOBEPHBI

mexay noarpynnamu A u B (p=0,048) u A u C (p=0,008)
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L opgmmon o o penacacs oo
s p (KT-1/KT-2-KT-4) =0. p (KT-/KT-2-KT-4)  <0.001
Sp0z,% p (KT-3-KT-4) =0.016 U, /MHH p (KT-3-KT-4) =0.999
85,00 24,00 T o
90,00 % 23,00
. 85,00 220 T

21 00
0,00
750 § 19,001 o
70,00 T T ? 18,00 T T
KT-VKT-2 L5 KT-4 KT-U/KT-2 KT-3 KT-4
n=37 n=42 =33 =37 n=42 n=33

Pucynok 7A-b. Xapakrepuctuka nopakenus 1€rkux u npossiaeHus JIH (A — carypanus Ha
Bo3ayxe (min), b — YJI/1) y mammentoB ¢ COVID-19 u nopaxkeHueM JETKUX pa3inuHON CTETICHH

TshKeCTH. Pa3nmuuusi B BBIOOpKaX CTaTUCTHUSCKH TOCTOBEpHBI (kputepuii Kpackena-Yomnmuca p<0,05)

XKanoOwl Ha cepanedueHue u nepedbou B padoTe cep/iia MarueHTsl ¢ MHEBMOHUEH
KT-1/KT-2 cragum npenbsisuii pexe (p<0,05), yeM OoJIbHBIC ¢ MOpaKeHUEM JIETKUX
>50%. IlosBlieHHE CHUCTONMYECKOrOo IymMa B | TOuke, CBUIETENbCTBYIOIIEE O
NOTEHIIMAIIBHOM Pa3BUTUM MUTPAJIBHOM HEIOCTATOYHOCTH, TAKKE OTMEYAIOCh Yallle
(p=0,017) y martuentoB ¢ mHeBMoHue KT-3 cramuu, yem npu KT-1/KT-2 (y 601bHBIX
9TOW MOATPYMIbl J@HHBIA CHUMITOM He onpenensuics). [Ipm 3ToM A0CTOBEpPHBIX
pa3inuuid B pacpoOCTPaHEHHOCTH 3TUX U APYTUX OLEHUBAaeMbIX npu3HakoB CH mexmy
noAarpynnamu jauil ¢ nopaxxkenuem n€rkux KT-3 u KT-4 ctaauu BeisiBIEHO HE OBLIO.

Ha MomeHT rocnuranuzanuu y OOJBUIMHCTBA IAlIUEHTOB OIPENEIsIOCh
HOPMaJIbHOE WJIM BBICOKOE HOpMaibHOE AJl, KoTopoe 3areM y 39% MmaiueHToB UMEIo
TEHJEHUUIO K MOBBIIMICHHIO. B TO ke BpeMs, y OOJbHBIX KOPOHABUPYCHOM MH(EKIIHEM,
ocnokuéaHon CBP u  cencucom, Habmomamocs passutue CH, xoropas
conpoBoXkaanach najgeHueM AJl, 4to yamie oTMevanoch y JIMI ¢ NOpPaXEHUEM JETKUX
KT-3 (y 19%) u ocobenno — KT-4 cranuu (y 45,5%).

XapakTepUCTUKA TMPOSBICHUN MOpPaKEHUS

CHCTCMBI KpOBOO6paHlCHI/I$I B

3aBUCUMOCTH OT 00bEMa YIUIOTHEHHOMW JIETOYHOM TKaHU MpeJICTaBlIeHa B Tabnuiie 8.
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Ta6auma 8. XapakTepucTuka MOPaKEHUS CUCTEMBbI KpoBooOpamieHus W npossiaeHuss CH y

nanueHToB ¢ COVID-19 u nopaxenneM JETKUX pa3INyHON CTENEHU TAKECTH

[Toka3zarens A —KT-1/KT-2 | B—KT-3 ct. C—KT-4cr. p-value
cT. (n=37) (n=42) (n=33)

CepaueOueHue u 3 (8,1%) 10 (23,8%) 12 (36,4%) A-B — 0,060

nepedou B padbore A-C— 0,004

cepaua, 4yei B-C—0,236

TspkecTs 3a TpyaUHOM, 9 (24,3%) 15 (35,7%) 14 (42,4%) A-B—0,272

yel A-C —0,108
B-C — 0,554

OTeKl HIHKHUX 8 (21,6%) 11 (26,2%) 6 (18,2%) A-B— 0,635

KOHEUHOCTEH, Uell A-C—0,719
B-C— 0,411

Habyxanue melHbIx 5(13,5%) 9 (21,4%) 4 (12,1%) A-B— 0,358

BCH, Yell A-C— 0,862
B-C — 0,291

Cuctonuueckuii myMm B 0 6 (14,3%) 2 (6,1%) A-B—0,017

1 Touke, gen A-C—0,129
B-C — 0,252

AJl Ha MOMEHT rOCIUTAIN3AIUN

Cucronmueckoe AJl, 125,0 [110,0; 122,5 [115,0; 120,0 [115,0; 0,729

MM PT.CT. 130,0] 136,3] 140,0]

Huacrommyeckoe AJl, 75,0 [65,0; 80,0] | 70,0 [65,0; 80,0] | 70,0 [67,5; 90,0] 0,460

MM PT.CT.

Hunamuka AJl B TedeHue peObIBaHUS B CTAI[HOHAPE

[ToBeimenne AJl Goree, 20 (54,1%) 20 (47,6%) 4 (12,1%) A-B — 0,568

yeM Ha 20%, uen A-C —<0,001
B-C — 0,001

Camxenne AJl Ooree, 4 (10,8%) 8 (19,0%) 15 (45,5%) A-B— 0,309

yem Ha 20%, yen A-C— 0,001
B-C—10,014

Ilpumeuanus: # - paziuuus 6 8bib6OpKax cmamucmudecku 0oocmosephuvl (Kpumepuii Kpackena-

Yonnuca p<0,05).

bones nmbo TskecTh B MOSCHUYHOM oOmactu  Takxke wamie (p=0,007)
COMYTCTBOBaja 3HAYUTEIBHOMY JIMOO CyOTOTaJbHOMY TOPAKEHHIO JETKUX TIO
CPaBHEHUI0O C MHHHMAJIBHBIM WJIH CPEIHUM €ro OO0bEMaMH, OJHAKO pPa3Iu4hii B

pacupoCTpaHEHHOCTH KJIMHUYECKUX TMPU3HAKOB HE(PPOINAaTUU CpPeAr MAIMEHTOB C
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COVID-19 u nueBmonueii KT-3 u KT-4 craguu onpeneneHno He 66110 (M. Tadmuiry 9).

Tabumuna 9. Xapakrepuctuka nopaxenus nodek u nposasienus Ol y nanuentos ¢ COVID-

19u IMOpAKCHHUEM JIETKUX pa3quH0171 CTCIICHHU TAXKCCTHU

[Toka3zarens A —KT-1/KT-2 | B—KT-3 ct. C—KT-4cr p-value
cT. (n=37) (n=42) (n=33)
bonb / TshxecTh B 1(2,7%) 10 (23,8%) 8 (24,2%) A-B— 0,007
MOSICHUYHOM 00JIacTH, A-C— 0,007
e B-C — 0,965
CumnToM 1(2,7%) 5(11,9%) 4 (12,1%) A-B— 0,123
MTOKOJIQUMBAHMUS, Ue]I A-C—0,127
B-C — 0,977
CyTOuHBI# TUuype3 1400,0 [1145,0; 1300,0 [955,0; | 1320,0[1135,0; 0,488
(min), M 1520,0] 1520,0] 1560,0]

Jlabopamopnasa xapaxmepucmuka. Ilo naHHbpIM 00mero u OHWOXHMHYECKOTO
aHAMM30B KPOBH (32 MCKITIOYCHHEM  KOHIEHTpaIluii  MapKEPOB  CHUCTEMHOM
BocniasiutesibHOM peakuuu (CBP) u cencuca, o KoTopsix OyzeT ckazaHo 0co00) He ObLIO
BBISIBJICHO JOCTOBEPHBIX Pa3iMuvii MEXAY €ro Moka3aTelissMU B MOATpyNmax OONbHBIX
COVID-19 c¢ nueBmonneit KT-3 u KT-4 craguu. Tem He MmeHee, MO pe3ylbraram
WCCIICZIOBAHUS JICUKOIUTApHON (OpPMYNbI y JaHHBIX NAIMEHTOB dYalle, 4YeM TIpHu
nopakeHun JErkux <50%, OTMEUANNCh «IMAIOYKOSACPHBIA CHBUT» M YMEHBIICHUE
OTHOCUTEJIBHOTO YHucja JIMMQOIUTOB, a TaKKE — CHUXEHHE YPOBHS TPOMOOIIMTOB
(PLT).

ITo pesynbraTam OMOXMMHYECKOTO aHAIHM3a KPOBU HE 3a)UKCUPOBAHO 3HAYMMBIX
pa3nuuuil MEXIy OOJBIIMHCTBOM HCCIEIYyEeMBIX MapamMeTpOB, OJHAKO y TAIMEHTOB C
Tokéno  (>50%  mopakeHHs  JIErOYHOM  TKAaHM) TTHEBMOHHMEH  HAONIONAIuCh
noBeimeHnbie  (p<0,001) koHmenTpanuu acnapraramuHorpaHcepazsl (ACT) wu
anannHamuHoTpaHcdepasst (AJIT).

JlanHbie 00mero m OWOXMMHYECKOTO aHaiu3a KPOBH Y BKIIOUEHHBIX B

uccieioBaHue nanyeHToB [ rpymmbl npuBenensl B Tabmunax 10-11.
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Tadnauua 10. [lannbie obmiero ananuza kposu nanueHToB ¢ COVID-19 u nopaxkeHneM JIErkux

Pa3IMYHON CTENIEHU TAKECTH

[Toka3zarenu A — KT-1/KT-2 B—KT-3 ct. C—KT-4cr. p-value
cT. (n=37) (n=42) (n=33)
RBC, *10" /n 4,7 [4,5; 5,0] 4,8 [4,1; 5,1] 4,8 [4,3; 5,0] 0,845
['emorno6uH, r/n 140,5 [127,8; 140,5 [127,8; 140,0 [130,0; 0,818
150,0] 154,0] 149,5]
WBC, *10° /n 8,3 [6,0; 10,8] 7,4 [4,4; 10,0] 7,5 [4,3; 9,0] 0,294
[TanouxosiepHbIe, 1,0 [0; 3,0] 7,0 [2,0; 10,8] 4,0 [0,0; 11,0] A-B —<0,001
% A-C—0,014
# B-C— 0,424
JIumdouutsl, % 25,0 [18,0;32,5] | 14,0 [8,0; 24,8] 18,0 [14,0; 25,0] | A-B— 0,001
# A-C— 0,038
B-C — 0,903
Monouurtsl, % 6,0 [3,0; 8,5] 7,0 [4,3; 8,0] 6,0 [4,5; 9,0] 0,838
PLT, *10° /n 242,0 [190,0; 158,0 [118,3; 157,0 [129,0; A-B —<0,001
# 281,5] 200,5] 204,5] A-C —<0,001
B-C —>0,999
COD, mm/u 18,0 [13,3;22,0] | 14,5[11,0; 23,0] 15,0 [9,5; 20,5] 0,143

Ipumeuanue: # - pasnuuus 6 8bl00pKax cmamucmudecku oocmosepusl (kpumeputi Kpackena-

Yonnuca p<0,05).

Ta6auma 11. JlanHpie OwoxuMHuYecKoro aHanu3a KpoBu mnamueHToB ¢ COVID-19 wm

MMOPAXKCHHUEM JIETKUX pa3m/1qH0171 CTCIICHU TSKECTU

[Toka3zarenu A —KT-1/KT-2 B—KT-3 ct. C—KT-4cr p-value
cT. (n=37) (n=42) (n=33)
AJIT, En/n 21,0 [15,0; 28,5] | 40,4 [32,0;56,5] | 45,0[34,2;76,2] | A-B—<0,001
# A-C —<0,001
B-C— 0,943
ACT, En/n 20,0 [17,0; 28,0] | 40,5[27,8;56,0] | 45,0[34,2;76,2] | A-B—<0,001
# A-C —<0,001
B-C —>0,999
Harpwii, MMoms/n 140,0 [136,0; 139,5[132,0; 141,0 [136,0; 0,651
145,0] 142,3] 144,8]
Kanuii, MMoIB/I1 4,6 [3,9; 5,2] 4,3 13,7, 4,9] 4,2 13,7, 4,6] 0,217
MoueBrHa, MMOJIB/II 5,71[4,9; 11,7] 7,45.,3; 18.,8] 7,0 [5,5; 19,6] 0,145
Kpearunumn, 84,3 [76.,4; 88,2 [75,2; 83,5 [68,8; 0,501
MKMOJIb/JI 123,1] 287,0] 205,0]

Ipumeuanue: # - paznuuus 6 gvlOOpKax cmamucmuyecku oocmogepusl (kpumeputi Kpackena-

Yonnuca p<0,05).
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VY nanuentoB ¢ mHeBMoHUeW KT-3 u KT-4 cramum (ukcupoBamuch 3HaAUUMO
0osiee BHICOKME KOHIIEHTpalMU OEJIKOB «OCTpoil ¢a3bl» BocmajieHusi — QpeppuTuHa (B
nonarpynne KT-1/KT-2 — 190,0 [105,0; 275,0], KT-3 — 205,0 [117,5; 333,3], KT-4 —
350,0 [250,0; 700,0] wr/mn; kpurepuit Kpackena-Yomnmuca p<0,001) u CPb (B
noarpymmne KT-1/KT-2 — 80,0 [65,0; 90,0], KT-3 — 90,0 [80,0; 100,0], KT-4 — 100,0
[90,0; 110,0] mr/m; p<0,001). Kpome Ttoro, ¢ Oojee 3HAYUTEIbHBIMH OOBEMaMHU
nopakeHuss  JErkux  ObUla  accouMuMpoBaHa W OoJjbliasi — BBIPAXKEHHOCTD
runepnpokaisiuronunemun (npu KT-1/KT-2 — 1,0 [0,0; 2,0], mpu KT-3 — 1,0 [0,0;
3,3], mpu KT-4 — 8,0 [3,0; 11,0] ur/mi; p<0,001), uto yka3bpIBaeT Ha poJib CETCUCa B
Pa3BUTHUH TSKEION THEBMOHUH.

Breipaxxennori CBP u cemncucoMm, 00yClOBIMBAIOIMIUM pPa3BUTHUE CHHIPOMA
JMCCEMUHUPOBAHHOTO BHYTpUcocyauctoro cBéprbiBanus (ABC-cunapoma), moxer
OOBSICHATBCS U ONHCAHHOE BBIIIE HEKOTOPOE CHIKEHHE YPOBHS TPOMOOIMTOB Yy
O00npHBIX KOpoHaBupycHoW wuHGekiueir ¢ mHeBmonuert KT-3/KT-4 cragum (157,0
[124,5; 202,5] *10° /) no cpaBHenmio ¢ KT-1/KT-2 cragum (242,0 [190,0; 281,5]
*10° /m; p<0,001); BEpPOATHO, OH XK€ SBISAETCA IPUYMHON IOBBINEHUS AKTUBHOCTH
aMuHOTpaHcdepas3 y manueHToB paccMarpuBaeMbix noarpynn (yposeub AJIT mpu KT-
3/KT-4 — 43,0 [34,0; 72,5], npu KT-1/KT-2 — 21,0 [15,0; 28,5] En/n; p<0,001;
ypoBenb ACT npu KT-3/KT-4 — 39,1 [28,0; 58,0], mpu KT-1/KT-2 — 20,0 [17,0; 28,0]
En/n; p<0,001). Tem He MeHee, cieayeT yka3aTh, YTO M y MalMEHTOB C MOPAKEHUEM
nérkux <50% conyrcrByromas Tsok€noin CBP u cerncucy runeprnpokaibIUTOHHHEMUS
>?2 Hr/mi HaOmonanack B 27% cirydaes.

PesynbraTel onpenenenus konueHTpamuii Mmapképos CBP u cencuca (pepputuna,
CPb u npoxkaidbUUTOHHMHA) y BKJIIOYEHHBIX B HCCIEAOBAHME MAalUMEHTOB | rpymnmbl

OTpa)keHbI Ha pucC. 8.
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p (KT-1/KT-2-KT-3)  =0.032 p (KT-U/KT-2-KT-3)  =0.667
o p (KT-UKT-2-KT-4)  <0.001 epprrmis, p (KT-IKT-2 - KT-4)  <0.001
ki PIKES-KEq 005 b p (KT-3-KT-4)  =0.007
200,004 A 2 000,00+ o r

o

150,00 L] 1 500,00

o
*
100,00 1 000,00 w*
¥ o

o

50,007 500,00

0,00 T T T 0,00 T T T

KT-1/KT-2 KT-3 KT-4 KT-1/KT-2 KT-3 KT-4
n=37 n=42 n=33 n=37 n=42 n=33
p (KT-1/KT-2 -KT-3)  =0.203
H}Z:OKEJ‘IELLHTOHHH: p (KT-1/KT-2 - KT-4) <0.001 -
i p (KT-3 -KT-4)  <0.001 .
15,00 * * 84,8% A:KT-1/
' T R 80% KT/2,
o - o n=37
. ° < 60% 46,7%
. § N B: KT-3,
2 40%  27,0% n=42
5,00 £ ‘ .
1 5 20% " C:KT4,
< n=33
0,00 I | 0%
KT—L"]-;C?T—Z KI;{S Kl:a—-;i ITpoxanbuUTOHMH >2HT/MI ,9el
n= n= n=

Pucynok 8A-I'. Kounenrpamuu wmapképoB CBP (A - CPb, b - ¢epputuna, B, T' -
poKaabUTOHNHA) Y nanueHToB ¢ COVID-19 u nopaxkeHuem JIErkux pazaudyHON CTENEHU TSKECTH.
Paznmuuus B BBIOOpKax craTtuctudecku noctoBepHbl (kKputepuit Kpackema-Yommuca p<0,05). * -
pazIuYusl CTaTUCTUYECKH AOCTOBEepHBI Mexay noarpymnmnamMu A u C (p<0,001) u B u C (p=0,001) u

MpUOIMKEHBI K TPaHUIIAM JI0CTOBEPHOCTH Mex Ay noAarpynmnamu A u B (p=0,06)

Jl7is BKITIOYEHHBIX B WCCIIEOBAHHME TAIMEHTOB OBLJIO XapakTepHO MPOSBICHHUE
pPEHOMYJIBMOHANIbHBIX B3auMocBszen. Tak, anbOymunypus (npu KT-1/KT-2 — 0,0 [0,0;
10,0], mpu KT-3/KT-4 — 75,0 [0,0; 211,3] mr/m; p<0,001), neitkomutypus (rpu
KT-1/KT-2 — 27,0%, npu KT-3/KT-4 — 58,7%; p<0,001), sputpountypus (npu KT-
1/KT-2 — 18,2%, npu KT-3/KT-4 — 49,3%; p<0,001) u mosiBineHue B ocajke MOYH
noueqHoro snutenus (npu KT-1/KT-2 — 10,8%, nmpu KT-3/KT-4 — 50,7%; p<0,001)
(uKCHpOBaNKNCh U MpU MHOpaxkeHUH JErkux a0 50%, onHako yaile HaOMOAAINCH Y
6onbHbIX COVID-19 co 3HaunTensHOM U CyOTOTaIbHOW/TOTANbHOM MHEBMOHUEH (CM.

tabnuiy 12 u puc. 9).
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Ta6auna 12. Bennunna anpOymuHypun y nanueHtoB ¢ COVID-19 u mopaxkeHneMm JIETKUX

pa3anH0171 CTCIICHU TAXKCCTHU

[Tokazarenu A — KT-1/KT-2 B—KT-3 ct. C—KT4cr p-value
ct. (n=37) (n=42) (n=33)
Ans0yMunypus, 0,0[0,0; 10,0] 85,5 [4,5;215,0] | 56,0[0,0;191,0] | A-B—<0,001
MI/JT A-C —<0,001
# B-C —>0,999
Ipumeuanue: # - paznuuus 6 vlOOpKax cmamucmuyecku docmogepuvl (kpumeputi Kpackena-
Yonnuca p<0,05).
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A:KT-1/
KT-2,
n=37

B B: KT-3,
n=42

B C:KT-4,
n=33

Onuremi MoYeTHbIN >2 11/3, 4ell

Pucynoxk 9. [Tokazatenu oOmiero ananusa mMouu y manueHtoB ¢ COVID-19 u nopaxeHHeMm

NETKAX Pa3TMYHON CTETIEHHU TSHKECTH. * - Pa3iIUuusl CTATUCTHYECKU JOCTOBEPHBI MEXKAY TOATPYTIIIaMHU

Au B (p<0,05) u Au C (p<0,05) u HemocroBepHbl MeX Ay noarpynmnamu B u C (p>0,05)

3a WCKIOYEHHEM TporoHuHa I, Oojee BBICOKME MEIUaHHBbIE KOHLIEHTpalUuu

UCCIICMYEMBIX KapJAHAIBbHBIX M PEHAJbHBIX OWOMApKEPOB W/WIM TIPEBBIMICHUE WX

pedepeHCHBIX 3HAYEHUW Takke ObUIM B OOJBIIEH CTENEHW AacCOIMUPOBAHBI C

MAaCCHBHBIM TMOpakeHueM JEroyHo TtkaHu (cMm. Ttabmuiy 13). Tem He MeHee,

IMPCBLIIICHNC UX ITOPOTOBBIX (B COOTBCTCTBHH C UCIIOJIb3YCMBIMH Ha60paMI/I pCaKTI/IBOB)

uHTepBaioB peructpupoBanoch npu COVID-19 u y nanuentoB ¢ munumanbHbiM (KT-

1) u cpequum (KT-2) nopaxkeHnem JErKux.
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Tadmmua 13. Pesynerarel uccnenoanust ouomapképos [IM, CH u OIIIl y oGcrnenoBaHHBIX

nanreHToB ¢ COVID-19 u nopaxxeHueM JIETKUX pa3HOM CTEINEHU TSKECTH

[Tokazarenu A —KT-1/KT-2ct. | B—KT-3ct. | C—KT-4ct p-value
n=37 n=42 n=33
KOK criBopoTku 82,0 [76,0; 92,0] 92,0 [78,5; 90,0 [76,0; 0,078
(obmas), En/n 115,5] 107,0]
KO®K (o6mas) >167 0 6 (14,3%) 4 (12,1%) A-B— 0,017
En/n, uen A-C — 0,029
B-C— 0,784
n=30 n=33 n=25
Tpomonus [ 0,01 [0,01; 0,01] 0,01 [0,01; 0,01 [0,01; 0,243
CBIBOPOTKH, HI/MJI 0,03] 0,02]
Tpomonun [ >0,1 3 (10%) 5 (15,2%) 1 (4%) A-B — 0,540
HI/MII, 4ei A-C— 0,394
B-C—0,167
NT-proBNP 26,5 [6,1; 116,7] 29,5 [4,6; 40,9 [11,4; 0,628
CBIBOPOTKH, TIT/MJIT 426,4] 113,9]
NT-proBNP >225 2 (6,7%) 10 (30,3%) 5(20%) A-B— 0,017
IIT/MJI, Yel A-C—0,140
B-C— 0,375
n=31 n=39 n=32
Hucratun C >1,6 4 (12,9%) 21 (53,8%) 15 (46,9%) A-B —<0,001
MKT/MJI, Y€l A-C—0,003
B-C — 0,559
NGAL >9,8 ur/mu, 0 0 2 (6,3%) A-B—0O
qell A-C— 0,157
B-C—0,113

Ilpumeuanue: # - paznuuus 6 gvlOOpKax cmamucmuyecku oocmogepusl (kpumeputi Kpackena-

Yonnuca p<0,05).

Haunbosnee 3HaunMble pazinyusi OTMEUAIMCh MEXAY MOATPYIIAMHU MAlUUEHTOB C
nopaxenreM JErkux g0 50% wu cBbime 50%. CylmeCTBEHHBIX OTIMYUNA MEXITY
noArpynnamu 0onbHbIX co 3HauuTenbHOM (KT-3) u cydroransHoi (KT-4) nHeBMOHMEH
He HaOMIoganoch, B TOM 4YMCIE — MO pe3yibTaraMm uccienoBaHus nucratuHa C B
CBIBOPOTKE KPOBH U JIMIOKAJIMHA B MOYE — €IMHCTBEHHBIX OMOMapKEPOB, /151 KOTOPBIX

ObLJ1a MOKa3aHa JOCTOBEPHOCTh PA3NIMUMNA UX MEIUAHHBIX KOHUEHTpauui (puc. 10).



66

] b £ J g =0.165
p (KT-1/KT-2 - KT-3) =0.001 p (KT-1/KT-2 - KT-3) g 5
Iptcramm: C, p (KT-U/KT-2-KT-4)  =0.006 NGAL, p (KT-UKT-2-KT-4) ~ =0.021
MET/MI p (KT-3 - KT-4) =>(0.900 HI/M1 p (KT-3 - KT-4) =0.999
=
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Pucynok 10A-b. Konuenrpanuu mapképo Hedpomarum (A - mucraruHa, b - NGAL) y
narenToB ¢ COVID-19 u nopaxeHueM JIETKUX pa3iuIHON CTEeNeHU TshKecTH. Pa3nnuns B BeIOOpKax

CTaTHCTHYECKHU JOoCTOBEepHHI (kputepuii Kpackena-Yommuca p<0,05)

Tem He MeHee, UMEHHO Tpu cyOToTanbHOM U ToTanbHOM (KT-4) mopaxenuun

nérkux Obuia  3adUKCUpoBaHAa  HaWOOJNbINAS  BHIPAKEHHOCTh  MATOJIOTHYECKUX

KapanOpCHAJIbHBIX BBaHMOOTHOHICHHﬁ, MPOABJIABIINXCA HAJIWYUCM 3HAYUTCIIBHOI'O

qucia ITOJIOXKHUTCIJIbHBIX KOPPCIIINOHHBIX CBsI3EH MCIKIY KOHLCHTpAIHUAMHA

UCCIIeyeMBIX MAapKEPOB MOBPEKACHUS U AUCHYHKIIUU cep/ilia U moyek (Tadbnuua 14).

Tadmuua 14. KosppuumenTsl KOppersinuu rs MeXAy MapKképaMu KapAuo- U Hedpomatuu y

6onbHbIX COVID-19 nipu cy0ToTansHOM/ToTaabHOM nopaxenuu J€rkux (KT-4 cranun)

Ilokazarenmn | KOK | Tpormonun I | NT-proBNP | [lucratun C NGAL AnbOymMHUHYpUS
KOK rs = 0,191 rs = 0,404 rs = 0,533 rs = 0,321 rs = 0,281
p=0,360 p=0,045 p=0,002 p=0,084 p=0,125
Tpononun | — rs= 0,250 rs = 0,460 rs=0,168 rs=0,317
p=10,229 p=0,021 p=0,422 p=0,122
NT-proBNP + — rs = 0,502 rs=0,164 rs=0,418
p=20,011 p=0,433 p=0,037
ucrarun C + + + 1s=0,412 rs = 0,442
p=20,019 p=0,013
NGAL — — — + rs = 0,287
p=0,117
AnpOymMuHy — — + + —
pust

Ilpumeuanue: + - koppensyuu cmamucmuyecku sHadumul (p<0,05).
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Heobxoaumo ormMeTuTh, 4yTO Yy manueHToB ¢ nHeBMoHued KT-3 cranuu
yKa3aHHbIE CBSI3W HAOMIONANUCh UL MexAy KoHueHTpauusmMu NT-proBNP u
nunokanuHa (rs=0,404, p=0,02), a takke — nucraruHa C u nunokanuHa (rs=0,477,
p=0,002); mpu MUHHUMAIBHOM M cpeaHeM mopaxkeHun HE€rkux (<50%, KT-1/KT-2
CTaJIVH ) TIOJIOKUTEIIbHBIX KOPPEISIIMOHHBIX CBSA3CH BBISIBICHO HE OBLIO.

ToBOpsi 0 3HAYMMOCTH PEHOMYJIBMOHAIBHBIX B3aMMOOTHOIIEHUN, HEOOXOIMMO
MOIUEPKHYTh HAJIMYKE Y BKIIIOUEHHBIX B HcciienoBanue 00iabHbIX COVID-19 3naunmbIix
OTPHUIIATENIbHBIX KOPPEJSIIIUOHHBIX CBSI3eM MEXKy MUHUMAJIbHBIM 3a()UKCUPOBAHHBIM
ypoBHeM carypauun (SpO. min) W KOHLEHTpaUUAMH MapKEPOB MOBPEKICHUS U
mucyskiuu nouek (st NGAL — rs=-0,273, p=0,006; misi anbOyMUHYpUU — Ts=-
0,407, p<0,001; s mucraruna C — rs=-0,274, p=0,005).

[Tomumo »TOrO, MapuuamsHOE AaBieHue kuciopoaa (pO.) B Moue, onpeaeacéHHoe
Ha 3-5 geHp TpeObIBaHUSA B CTAIlMOHApE, C TEHACHIIMEH K JOCTOBEPHOCTH OBLIO

CHI)KEHO y MAIMEeHTOB ¢ MacCUBHBIM (>50%) mopaxeHuem J€rkux (cMm. tadmuiry 15).

Tabauna 15. [ToxazaTenu napuuaibHOrO AaBJIEHUS Kuciaopoaa B Moue y 6oiapHbIX COVID-19

[Tokazarenu A — KT-1/KT-2 crt. B—KT-3 ct. C—KT-4cr p-value
(n=10) (n=18) (n=17)
pO2, MM pT.CT. 67,2 [60,4; 71,7] 47,3 [45,7; 54,8] 47,1 [43,6; 69,2] 0,072

Crnenyer Takke yKa3aTh Ha BBISIBICHHYIO B XO/Ie¢ PaOOTHI CBSI3b MAapIAAIBLHOTO
naBieHus: B Mode yriekucioro raza (pCO,) ¢ TMHAMUKOM TeUeHUs MOBPEKIEHUS MOYEK
MIPU THEBMOHUU. Y TaKuX OOJIBHBIX, [0 JaHHBIM HcciieqoBanus, pCO, B MOYe B MOMEHT
MOCTYIJICHUSI B OTJAENEHUWE peaHuManuu coctapisio 47-70 Mm pr.ct. (B HOpME Yy
MpPakTUYEeCKU  30pOBBIX  juiy —  20-22 MM pT.CT.), (ukcupoBaach
runepkpearnauHemMus 321-627 MKMOJb/JI, BeInunHa cyTouyHoro auypeza — 300-400
MJ. B xone mpoBeneHuUsl Tepanuy y NAalMEHTOB OTMEUYAIOCh CHUKEHUE MaplHaIbHOTO
JABJIEHUS YIJIEKUCIIOro ra3a B Mode 10 20-40 MM PT.CT., IPU 3TOM HA CIEAYIOIIUE CYyTKH

HaOJIOAJIOCh CHIDKEHUE KOHIICHTPAIMW KpEaTMHWHA CHIBOPOTKH KpOBU A0 276-524
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MKMOJIb/J1, yBennueHue nuypesa 10 700-1000 mo.

Takum o6pazom, pCO, B Modye, MOITYYEHHON MNpHU KaTeTepU3allUd MOYEBOTO
y3bIpsi, TO3BOJIIET TPOBOAUTH JTUHAMUYECKOE HAOMIONEHUE 332 COCTOSTHUEM OOJIBHBIX C
3aboneBaHusIMH, conpoBokiatommucs OIIIl, u mporHo3upoBaTh MONOKUTEIHHYIO
nuHamMuKy. Ha ocHOBaHMM pe3yNbTaToB JAHHOTO MCCIIEOBaHUS ObLT MOJYYeH MaTeHT Ha
uzoopererne Ne RU 2796739 C1 «Cnoco0 mporHOo3upOBaHUSI COCTOSHUSA OONBHBIX C
3a00JI€BaHUSIMH,  CONPOBOXKJIAIOLIUMUCS ~ OCTPBIM  MOBPEKICHHUEM  ITOYEK, IO
ONPEEIEHUIO TAPIMAJIBbHOIO JABJIEHUS YITIEKUCIIOTO ra3a B Moue» [S8].

Oxokapouozpaguueckue napamempsl y OOMBHBIX KOPOHABUPYCHOW HH(EKIHEH
npencrasieHbl B Tabmuue 16. Cucronuyeckoil nucyHkuuu (mageHUs BEIUYUHBI
dpakiuu u3rnanus (OU) nesoro xenynouka (JIXK) menee 50%) He ObLIO BBISBICHO HU
y omHoro ©Oo0ipHOTO, OnHAaKO marueHThl ¢ mnHeBMoHuer KT-3/KT-4 cramuun
XapaKTepU30BAIMCh HECKOJIBKO MOHUKEHHOM BeIMUYMHOU ¢pakuuu ykopoueHus (DOY).
Kpome ToOro, ymeHsbllleHHE NapameTpa COOTHOIICHHS IMHUKOBOM CKOPOCTH DPAaHHETO
JIUACTOIMYECKOIO HAOJHEHUS M IHKOBOM CKOPOCTH IO3JHEr0 JHACTOINYECKOTO
HanonHenus JOK E/A<I, koTopoe MOXET CBUIETENbCTBOBATH O BEPOSTHOM Pa3BUTHH
IUACTOIMYECKOW IUC(HYHKUIMH, HAOMIOAAIOCHh TOJBKO Y NAIMEHTOB C IMOPAKEHHUEM
nérkux >50%; Takke [N yKa3aHHOW MOATPYMIbl OOJIBHBIX KOPOHABUPYCHOM
uH(peKIuen OblI0 XapakTepHO CHIKEHUE (110 CPABHEHUIO C MallMEHTaMU C MHEBMOHUEH
KT-1/KT-2 CTaJIun) BPEMEHU 3aMEIUICHUSI  PaHHEro JIAACTOIINYECKOTO
TpancmuTpanbHoro noroka (DTE) u Bpemenu uzoBomtomuyeckoro pacciadnenus JDK
(IVRT) [60, 68].

Crnenyer TakXe yka3aTb Ha BBIABICHHBIE B XOJ€ HACTOSAIIEIO HMCCIIEIOBaHUS
yBenunueHHble 00bEMBI TipaBoro npeacepaus (I111) npu mueBmonnun KT-3/KT-4 craguu
no cpaBHeHuto ¢ mnoarpynmnoi OonbHbIX COVID-19 ¢ MHHUMaIbHBIM U CpPEIHUM

IMMOPAXKCHUCM JIETKHUX.
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Ta6auna 16. OxoKI'-mapamerps! y o6cnenoBanabix 6ompHBIX COVID-19

[Tokazarenu A — KT-1/KT-2 B—KT-3 ct. C—KT-4cr p-value
cT. (n=20) (n=20) (n=18)
Onenka auactonuyeckoil Gpynxmu JDK
E/A 1,07 [1,05; 1,11] 1,07 [0,84; 1,111 | 1,00 [0,85; 1,12] 0,505
E/A<1, uen 0 7 (35,0%) 9 (50,0%) A-B — 0,004
A-C —<0,001
B-C— 0,350
DTE, mc 186,0 [183,0; 168,0 [163,0; 170,0 [165,8; A-B — 0,009
# 193,8] 175,8] 203,5] A-C— 0,254
B-C—0,713
IVRT, mc 93,5 [90,0; 94,0] 83,0 [79,0; 89,51 | 82,5[79,0; 98,3] A-B — 0,003
# A-C — 0,039
B-C —>0,999
Onenka cucronnueckor pyaknu JDK
KCO JDK, mn 48,0 [48,0; 49,0] 48,5 [47,0; 49,0] | 48,0[47,0; 50,0] 0,948
K10 JIK, mn 147,0 [143,3; 143,0 [138,3; 140,5 [136,8; A-B—0,108
# 150,8] 145,8] 144,5] A-C— 0,009
B-C —>0,999
YO, mn 95,5 [94,0; 96,8] 95,0 [92,3; 96,0] | 95,0[93,8; 97,0] 0,581
DU, % 65,0 [63,0; 67,0] 65,0 [63,0; 66,0] | 65,0[63,0; 66,3] 0,678
DY, % 41,0 [39,3; 41,8] 38,0[37,3;39,0] | 37,0[36,8;38,0] | A-B—<0,001
# A-C —<0,001
B-C — 0,227
CTpyKTypHO-T€OMETpHUYECKHE MapaMeTphl cepala
OO0 JIIT, mn 49,0 [46,3; 51,8] 48,5 [45,3; 51,5] | 47,5[44,8;50,5] 0,697
06 IIT, mn 34,0 [33,3; 35,0] 39,0 [38,0; 39,0] | 38,0[38,0;40,0] | A-B—<0,001
# A-C —<0,001
B-C —>0,999

Ipumeuanue: # - pasnuuus 8 8bl00pKax cmamucmudecku oocmosepusl (kpumeputi Kpackena-

Yonnuca p<0,05).

Kpome Ttoro, tskénas mnHeBMonuss npu COVID-19 accomuupoBaiace co
CHIDKCHHMEM psiia TIOKa3aTeie KPOBOCHAOKEHUSI MHOKapAa — CKOPOCTH KPOBOTOKA B
JMACTOJTy B TIpOcBeTe cocyna nepdopanta (perf V max) u uHTErpansa CKOpocTy MOTOKa

B JIMACTONy B IpocBeTe cocyna nepdopanta (perf FVI), uro npeacraBineHo B Tabmuiie

17.
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CKOpPOCTHU ABWIXKCHUA MHOKaApda Yy

[Tokazarenu A — KT-1/KT-2 B—KT-3 ct. C—KT-4cr p-value
cT. (n=20) (n=20) (n=18)

IMGsis * 354 [3505 451] 259 [2559 430] 353 [2573 494] 09250

IMGdiast* 3;8 [3;5, 4;4] 3’2 [258’ 4;3] 354 [2’95 472] 07131

I[MHA4s V max, 29,0 [25,3; 31,8] 25,5[19,0; 30,0] | 26,5[22,0; 32,0] 0,244

cm/c

[MHA FVI, cm 5,9 [5,4; 6,5] 5,1 [4,5; 6,8] 5,3 [4,6; 5,8] 0,055

perf V max, 34,0 [32,0; 36,8] 27,0 [19,3;36,3] | 29,0 [25,0; 35,0] A-B— 0,029

cM/c A-C—0,138

# B-C —>0,999

perf FVI, cm 7,9 [7,4; 8,2] 6,1 [4,6; 7,7] 6,2 [6,1;7,6] A-B — 0,002

# A-C—0,036
B-C —>0,999

Ipumeyanue: * - nokazamenu pasHvl pasHOCMuU CKOPOCMU OBUNCEHUS IHOOKAPOA U INUKAPOa
COOMBEMCMEEHHO 8 CUCIONY U ouacmony, # - paziuyus 8 8bl00pKAX CMAMUCMUYECKU OOCHMOBEPHDbL

(kpumepuii Kpacxena-Yonnuca p<0,05).

Ocnooicnenuss u  ucxooer  COVID-19.  bakrepuanbHas  ITHEBMOHHS
auarHoctupoBanach y 64,3% O0JbHBIX PEHTTEHOJIOTUUECKU W/ WU 110 JAHHBIM aHaju3a
MOKpOTBHI; B KaU€CTBE OaKTEpUAIbHOIO areHTa onpenensiucey Acinetobacter baumannii,
Klebsiella pneumoniae, Streptococcus spp, Staphylococcus spp, Proteus spp. Y 2
nanueHToB  (1,8%) mnpu MHUKPOOMOJOTMYECKOM HCCJIEAOBAHUU MOKPOTHI  ObLIN
BbIsIBIIEHBI TpuObl poma Candida (AMarHOCTUPOBAHO MHUKOTHYECKOE TOPAXKEHUE
JETKUX).

Bcero coueranne CH u OIIIl (komOMHHMpOBaHHasi cepaedyHass M MOYeYHas
TUCHYHKITMSA), KOTOPOE MOXET TpakTtoBarhcs kak KPC, Obimo muarHoctupoBano y 14
BKJIIOYEHHBIX B HcclieqoBanue marueHToB (12,5%). Ilpu sTomM B Xoje HcCleqoBaHUS
BBISIBJIEHO (cM. Tabnmuiy 18 u puc. 11), 4T0 B OTIIMYKE OT NPOYUX CEPAECUYHO-COCYAUCTBIX
ocinoxnennit, a taxke OIIIl, pazsutune KPC mpu COVID-19 Obuto acconumpoBaHo C
TSDKETBIM TTOPAKEHUEM JIETKUX, TpeBbIaronuM 50% o0béMa mapeHXUMBI.

Jleranpubiil ucxon ObuT 3adukcupoBad y 24 (21,4%) manuentoB | rpymrbl, yarie

— npu 3”HauutenbHOU (KT-3) u cybroranbHoit (KT-4) nHeBMoHMH, ueM TmipH
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munumanbHoM (KT-1) u cpennem (KT-2) nmopaxenun nérkux (28,0% mnpotus 2,7%,

p=0,016). 88 (78,6%) ObuH Bhinucansl 3 PKUDB B ynoBieTBOpUTETEHOM COCTOSTHUU.

45% 42,4%

p>0,05 p>0,05 p>0,05 p>0.05 p>0.05 p>0,05
40%
’ 35,7% 30,3% w kro1
35% 28,6% KT-2
< 30% 29,7% 18.9% n=37
3
= 25% W KT-3
= 20% 12,1% =42’
= 11.9% 54% 6.1%
515% g0 4,8% 54%
= s
10% 4.8% 2,4% . EZT:{;‘ ;
5% 3,0% 2,7%
N L 0.0%
0
M, uen @IT, uen TOJIA,uen  OHMK, uen CH, uen OIIIL yen

Pucynok 11. Yactora pa3BUTHS CEPACYHO-COCYAMCTBIX U PEHAIBHBIX OCIOKHEHUH Y

nanueHToB ¢ COVID-19 u nopaxeHneM NErKUX pa3INuyHON CTENEHH TAKECTH

Ta6auna 18. Yactora pazsutus KPC u meTtanpsHOTO MCX0Ja TOCIIUTAIN3AIMN B 3aBUCUMOCTH

0T 00béMa nopaxkeHus JIE€rkux y nanueHToB ¢ COVID-19 u nopaxxeHreM JIETKUX pa3iuyHON CTETIEHU

TSKECTH
[Tokazarenu A —KT-1/KT-2 ct. B—KT-3cr. C—KT-4ct. p-value
(n=37) (n=42) (n=33)

KPC, wen 1 (2,7%) 6 (14,3%) 7 (21,2%) A-B— 0,071
A-C—0,015

B-C — 0,432

JleranbHbIi 3 (8,1%) 14 (33,3%) 7 (21,2%) A-B — 0,006
HCXOJ, Yell A-C—0,118
B-C — 0,246

3.2. Oco0eHHOCTH KAapAUOPEHAJBbHOr0 cuHaApoma y 6oabHbIx COVID-19
KPC u nopasxcenue nézkux. ®opmupoBanne KPC Habmtomanocs ¢ HapacTaromiei
YacTOTOM MpHU YBEIMYEHUU IUIOMIA[M TMOPAXKEHU JEroyHOM TKaHu (cM. puc. 12).

[Tomumo storo, KPC accoruupoBaicst ¢ 6ojiee BIpaXKEHHOM JecaTypalyeii: MeauaHa
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MUHUMaJIbHOTO 3aukcupoBanHoro yposHs SpO, npu KPC cocrasuna 85,5 [81,8; 89,3]
%, B TO BpeMs, KaK B TpyMIe JuI] 6e3 TsHKENoM coueTaHHON Kapauo- U Hedponaruu —
89,0 [85,0; 91,0] % (p=0,029; cm. puc. 13). IlonydyeHHbie pe3yabTaThl MOAYEPKUBALOT,
yTo B HaunbOosiee MaHU(DECTHOU (opMe MATONIOTHYECKHUE KapAHOPEHOIYJIbMOHAIbHBIC

B3anuMOCBs3M nposistores npu COVID-19 B ciiydae Ts:x€moro Te4eHUs] THEBMOHUU.

25,0%
’ 21,2%

20,0%
15.0% 14,3%
10,0% B KPC, %
5,0% 3,3%
0,0% [l

0,0%
KT-1 (n=7) KT-2(n=30) KT-3 (n=42) KT-4 (n=33)

Jons manuenTtos, %

Pucynok 12. Habmtomaemas gacrora pa3sutusa KPC npu naeBmonuu KT-1 — KT-4 cragumn

Sp(; min, % p=0.029
23,007
a0,00+] T -1
55,00
0,00
75,00 9
70,00 7 T
IMTarmierTe: Ges KPC LlarmresTsl © KEC

Pucynox 13. /lecarypanus y nanuenros ¢ KPC npu COVID-19

®enomunvt KPC npu xoponasupycuou ungexyuu. Y 10 O6onpubix (71%)
HaOmoganMch KIMHUKo-naboparopusie npuzHaku KPC 1 tuma; B yactHOCTH, Y Bcex 4
nauueHToB ¢ coueranueM [IM u OIIIl, pa3Butre MuoOKapauTa, CONPOBOXKIABIIEECS

manupecranueit nuchynkumnn JOK u camwkennem AJl, npeaBocxuiano GopMUpOBaHUE
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Hedpomnaruu. Bmecre ¢ tem, y 4 OonbHbiX ¢ KPC (29%) Obui IHarHOCTUPOBAHbI

MIPU3HAKUA OCTPOTO peHOoKapAuaiabHoro cuuapoma, uid KPC 3 tuna (cm. puc. 14).

12,5%

29% KPC He BoIsiBaeH (n=98)
71%
B KPC BrisiBiieH (n=14)

KPC 1 tuna (n=10)

gy B KPC 3 tuna (n=4)
7,5%

Pucynox 14. Yacrora pa3surtus u peHorunst KPC nmpu COVID-19

MenuaHHblil BO3pacT MalUEeHTOB, Y KOTOPbIX OblI 3adukcupoBad KPC, cocraBun
56,0 [47,3; 65,5] net (y muny 6e3 KPC — 56,5 [39,0; 64,0] net; p=0,631). PazButue
KPC npu COVID-19 npoucxoaniio B TedyeHue nepuozaa ¢ 3 no 9 CyTky rocnuTain3anuu

1, COOTBETCTBEHHO, Ha 5-14 neHb 3a00eBaHusl.

V¥ nanuenToB ¢ MuHuMaibHbIM (KT-1) nopaxenuem nérkux npu COVID-19 KPC
HE JAuarHoctupoBaics, a npu nHeBMoHun KT-2 cragum ObLT 3aperucTpupoBaH
€IMHCTBEHHBIA 3MHU30]l Pa3BUTUSI COYETAHHOM CepACYHOM M MOYEeYHOW TuChyHKIUH,
pacuenéHHeii kak KPC 1 tuma. O HaOmromasicst y >KeHIIMHBI 58 jeT Ha (oHe
nepBuyHOrO IIM W J1€BOXKEIYyIOUKOBOM HENOCTATOYHOCTH, IPU 3TOM CBIBOPOTOYHBIE
KOHIICHTpallMu TpornoHuHa | Ha 3 JneHp rocnuTav3anuu MOBBIIAIUCH A0 1,5 HI/mi,
NT-proBNP — no 1516 nr/mn, uucratuna C — go 3,2 Mxr/miu. B nanbHeiimem y
JAaHHOW TAIMEeHTKU ObUIO UAarHOCTUPOBAHO HE TOJIBKO OakTepuanibHOE, HO H
MUKOTHYECKOE (KaHIUJ03HOE) MopaxkeHue JErkux, 4to, Hapsay ¢ KPC, BeposiTHO,

O6YCJ'IOBI/IJ'IO HACTYIINICHUC JICTAJIbBHOTO MCXO/14.
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[Tpu nopaxenun nérkux KT-3 craguu KPC 1 tuna Obln 3apeructpupoBaH B 3
ciyyvasix u3 6; y 2 nanueHToB pazsutue nepsuuHoil CH nabmronanocs Ha ¢one [1M, y 1
— Ha ¢one DII; ykazaHHbIE COCTOSHUS MPOSBUIUCH HA 5 A€Hb TOCMUTAIU3ALNH, TTI0CIIE
yero y JgaHHbIX OombHbiXx COVID-19 B TeueHme 2 CyTOK OTMeuanach
TUINEPKPEaTUHUHEMHUSI C TPEBBIIIICHUEM HCXOJHBIX TOKaszarejel Ooinee ueM Ha 26,5
MKMOJIb/TT (KpuTepuid mouedHoi HemoctartogHoctu). JumarHoz «KPC 3 Ttuma» 3
narMeHTaM ObLT BBICTaBIIEH Ha (OHE pa3BUTHS TkKENONW Hedpomatuu — yxe Ha 3-4
J€Hb TOCIIUTANN3AIMN Y HUX auarHoctupoBaocsk OIIIL, mpu 3tom koHnenTpanun NT-
proBNP B yka3zaHHbBI NEpHOA HAXOAWINWCh B auana3zoHe 2,3-5,5 nr/mi, a MmosiBIeHHE
KJIMHUYECKUX Mpu3HakoB U cumntoMoB CH (mepudepuyecknx oTékoB, HaOyXaHHs BEH
1€, CUCTOJIMYECKOTO IIyMa B 1 TOuke ayCKyJbTaluu) HaOMI0Aanoch en€ B TedeHue 3
CYTOK.

B cnyuae cybroranbHoit u TotanbHOM mHeBMoHuUU (KT-4) KPC 3 tuma Obun
BbIsiBIIeH y | manuenta — nepsuunoe OIIII 3adukcupoBano Ha 6 neHb nmpeObIBaHUS B
crarmonape, BropuuHas auchyskius JOK — ma 9. KPC 1 Tuna ormeuancs y 6
nanuenToB: CH pazBuBanacek Ha ¢one [IM u @Il y 1 6onpHOr0, Ha (oOHE TAKEIOTO
cernicruca (ypoBeHb MpoKadblUTOHMHA — 3-12 ur/mn) u JIH — y 5 yenosek. Tak, KPC
JUArHOCTUPOBAJICS Yy E€IMHCTBEHHOTO HAOIIOJaeMOT0 B HACTOAIIEM HCCIIEIOBAaHUU

nanuenta co 100% nopaxenuem JIErkux (cMm. KuHUYeckui mpumep Nel).

Knunuueckuii npumep Nel. COVID-19, kpaiine masxcénoe, 0Ci103#CHEHHOEe meueHUe.
/Jleycmoponunan nonucezmeHmapHas GUpPYyCHO-0AKMEPUATbHAA NHEBMOHUA, MANCENON CHIEeneHuU
maxcecmu, KT-4 (100% nopasxcenun nézkux), /[H 3 cm. Cunopom cucmemnozo 60cnaiumenbHo2o
omeema, KApOUOPEeHanbHblil cunopom. I'emonumuro-ypemuydeckuit CUHOpOM.

bonvnou C. 34 nem nocmynun 6 PKUB 6 skempennom nopsioke 01.07.20212. na 3 denv om
Hayana 3a601e6anusl ¢ MUNUYHLIMU NPOSLEIEHUAMU MANCENO20 MEYeHUsL KOPOHABUPYCHOU UHGeKyuU —
Gebpunvroil auxopaoxou u ocmpoui /J[H 2 cmaouu (camypayus SpO; npu ovixanuu 8030yxom — 88%).
Ilo oannvim OKI' — pumm cunycogoui, npasunvuwii ¢ YCC 125 yo/mun (puc. 15). [lannvie
1aOOPAMOPHBIX MEMOO08 UCCIE008AHUL COOMBEMCME08ANU Kpumepusam msxcénoeo meuenus COVID-

19 (CPE — 108,1 me/n, JIAI'— 671 Eo/n). C 01.07 no 04.07 nabarooarace ompuyamenvHas OUHAMUKA
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— Hapacmanue npusnaxoé /[H, cuuowcenue SpO; 0o 85% (npu oomayuu Kuciopooa uepe3 Macky co
cKopocmbio nomoka 5 i/mun), yposenv JI/I" 6ozpoc oo 1777 E0/n, niowadv nopasxicenus 1éekux no
oannvim cnupanviou KT cocmasuna 82%. Ilo damnvim IOxoKI onpedensnuce ounamayus 1111 u
nézounasn eunepmensus (CHJIA — 65 mm pm.cm). 04.07.20212. 60nbHOU ObLI Nepesedén 6 omoeleHue
peanumayuu u unmencusnot mepanuu (OPHUT), 20e nauama npoyedypa neunsazuenou UBJI.

C 04.07 no 05.07 /IH npoepeccuposanra — SpO- na neuneazusnoti UBJI chusunaco 0o 75%.
Kpeamunun kposu cocmasun 110 mxmonv/n, JIAI' — 1777 Eo/n, ¢uopunocen — 5,86 o/n,
npomeunypus — 2,17 2/n. Konyenmpayuu Maprépoe nopasxcenus cucmemvbl KposooopawjeHus u noyex:
K®K — 302 Eo/n, mpononun I — 0,02 ne/mn, NT-proBNP — 597,4 ne/mn, yucmamun C cvieopomxu
Kkposu — 2,2 mke/ma, aunoxaiun mouu — 4,1 mxe/mn. Ilo oanneim KT om 05.07 (puc. 16) niowaos
nopasicenus nézkux yeeauuunacs 0o 100% (onpedensnoce momanbHoe 2emepoceHHOe CHUNCEHUE
NHeBMamu3ayuyu J1e204HOU NAPEeHXUMbl NO MUNny «MAamoeo2o CmeKkia»), OONbHOU B6€0éH 8
UCKYCCMBEHHYI0 KOMY, nepesedén Ha mpaouyuonuyio UBJI ¢ momanvuou muonnecueu. C 05.07 no
08.07 cocmosinue 0cmasanocoy CcmadUIbHO MANCENbIM, NpomekmusHvle napamempuol HBJI ne
nozeonsiiu 0obumscs adekeamuou okcueenayuu. 08.07.2021e. nauama npoyedypa 6eHO-6€HO3HOI
OKMO. Meoukamenmosnas mepanusi Npou38o0UNdAchb CO2IACHO Bpemennviv memoouueckum
peKomenoayusm no npoguiakmuke, OUACHOCMUKe U Je4eHUr0 HOBOU KOPOHABUPYCHOU UH@eKyuu
(COVID-19) Nell. Ocobennocmvio Gapmaxomepanuu SGUNCS OMKA3 OM UCHOIb308AHUSL 2€HHO-
UHIICEHepHbIX  Ouonoeuveckux npenapamos (I UBIl); ummynocynpeccus oOviia O0ocmueHyma
Ha3HaYeHuem MemuinpeoHU30I0Ha 8 003UPOBKAX, PEKOMEHOOBAHHBIX O/ NYIbC-MEPAnUU.

Cocmosnue 601bHO20 0OCMABALOCH CMAOUTLHO MANCENBIM HA npomsdcenuu 21 Ous, 8 meueHue
KOMOPbIX (YUKCUpoB8anucy nogviuieHue Konyenmpayuu J-oumepa 0o 16°245 ne/mn, npoxkaibyumonuna
00 6 ne/mn, gpeppumuna 0o 593 ne/mn, CPBE 0o 144,6 me/n, mouesunvt 0o 29,8 mmonv/n, cHudceHue
ypoens zemoznobuna 0o 100 2/, mpomboyumoe oo 72*10° /n; npu Y3U enympennux opzanoe
8bIAA6/1EHbL NPUSHAKU OUD@Y3HBIX USMEHEHUU NAPEHXUMbL 00eUux NoyYeK ¢ AIeHUAMU OMEKA MO3208020
seujecmea  (OUACHOCMUPOBAH 2eMOIUMUKO-YPeMUYeckull cuHopom); no oawHvim IOKIT — pumm
cunycoswviti ¢ YCC 88-120 mun, no oaunnvim IOxoKI' onpeodensiuce ounamayus Il u nézounas
eunepmensus (CHJIA — 45 mm pm.cm., ®U — 73%); no dannvim Y3U nnespanvHulx norocmeti —
2UOpomopaxc.

C 28.07 namemunace nonodcumenvHas ounamuxa, nayueum omayuyén om IKMO u UBJI,
06.08.20212. — nepesedén uz OPUT 6 neuebrnoe omoenenue. Yposeno KpeamuHuHa Col8OPpOmMKU KPOBU
cHu3uncs 00 63 MKMOab/1, MovesuHvl — 00 4 Mmonv/1, npokareyumonuna — 0o 0,7 ne/ma, CPE u
npomeunypuu — 0o 0. 18.08.20212. nayuenm 6vlnucan Ha OanbHeuuiee CaAHAMOPHO-KYPOPHHOU

neuenue. Qowull cpok 8pemeHHOU HempyooCnocobHocmu cocmasul 85 OHell.
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Jluacnos npu evinucke: Koponasupycnas unghexyus, evizéannas eupycom COVID-19, supyc
uoenmugpuyuposarn memooom I[P 02.07.20212., Kpaiihe maxtCENOe, OCLONCHEHHOE MeUeHUe.
Ocnooicnenus:  Jleycmopounsia  nonuceemenmapHas — eupycno-oakmepuanvnas (SARS-CoV-2  +
Acinetobacter baumannii) nHeemonus msucénou cmenenu msxcecmu, KT-4, ocmpas JIH 3 cm.
Cunopom cucmemHO20 BOCHANUMENLHO20 OMBEmMd, KAPOUOPEHAIbHLIN CUHOPOM. 3aKpblmblil
nHesmMomopakc — cnpasa. Jleycmopounuii  euopomopaxc. I emonumuxo-ypemuieckuii. - CUHOPOM.

Muonamus Kpumu4ecKkux COCMOSAHUU.

| |
HHOT

22

Pucynoxk 15A-b. ®parments! anekrpokapauorpammsl ot 01.07.2021r. bonsnoit C. 34 rona, 3
neHb 3aboneBanusi. KopowmaBupycHas wuHbpekuus COVID-19, xpaitHe TsoKenoe TedeHue. Putm

cUHYyCOBBIN, TpaBuibHbIN ¢ YCC — 125 yn/MuH.

Pucynok 16A-b. KommbrorepHas Tomorpamma JierkuX, gpoHtanbHas (A) / akcuanpHas (b)
npoekiuu ot 05.07.21r. Bompnoit C. 34 roma, 8 nenp 3aboneBanus. KoponaBupycHas wHeKmus
COVID-19, kpaitHe Tsxké€noe TeueHue. Ha Tomorpamme ompeaensieTcs TOTAIbHOE T€TepOreHHOE
CHIDKCHHME ITHEBMATH3allMU JIETOYHOW IapeHXUMBI 10 THITy «MAaTOBOTO CTEKJIa» C HaJIUYHEeM
eIMHUYHBIX MHTAKTHBIX YYacTKOB B TNepUPEpUUYEecKHX OTAeNax H (POpMUPOBAHMEM JIMHEHHBIX

(GUOPO3HBIX TSDKEH B TAPEHXUME 000UX JISTKUX
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Ucxooer KPC npu kopouasupychou ungexyuu. JletanbHblid uUCX0m ObLI
auarHocTupoBaH y 4 u3 6 (66,7%) nauuentoB ¢ KPC u nopaxenuem nérkux KT-3; npu
KPC u KT-4 — y 3 u3 7 (42,9%). Takum oOpa3om, Bcero oH Habmogancs y 8 (57,1%)
60npHBIX ¢ KPC, 4T0 3Ha4MMO MPEBOCXOINIIO YPOBEHbD JIETATLHOCTH y MAIIMEHTOB 0e3
couetanubix CH u OIIII (16,3%, p<0,001), a Taxxe pu OIIII 6e3 CH (20%, p=0,039)
u ipu CH 6e3 OIIIT (23,1%, p=0,031).

6 u3 14 (42,9%) cnyuyaes KPC mpu COVID-19 3aBepmininch BbI3IOPOBICHUEM,
IIpU ATOM OIpejesieMble Tepes] BBIMUCKON KOHIEHTPALlMM MOYEBHHBI B CBHIBOPOTKE
kpoBH y jull, nepeHecmux KPC, ObuIn 3HaYMMO, a KpeaTHHHMHA — C TEHISHIHEH K
JIOCTOBEPHOCTH BBIIIE, YeM Yy OOJIBHBIX 0€3 TKENOW KOMOMHUPOBAHHOU CEpIEUHON U
noueyHor HemocratouHocTH (9,4 [6,2; 10,5] mpotus 5,8 [4,8; 7,2] mmons/m, p=0,009 u

109,0 [72,1; 116,5] mpotus 78,2 [71,0; 85,0] Mmxmonb/n, p=0,071 cOOTBETCTBEHHO).

Takum  oOpa3zoMm,  TsKEIOE  TEYEHHE  KOPOHABHPYCHOW  WH(DEKIuH,
conpoBoxaaBiieecss 3HauutTeabHbIM (KT-3) u cyOtoranbaeiM  (KT-4 cragum)
MOPaKEHUEM JIETKHX, AacCCOLMHUPOBAJIOCH C TOBBIILIEHHBIMU ([0 CpPaBHEHHUIO C
noarpynmnoit 6onpHbIx ¢ nmHeBMoHHMeW KT-1/KT-2 cragum) xoHueHTpauusMu OEIKOB
«ocTpoit a3p» U npokanbIuTOHUHA. bosee Beicokue meananubie KoHreHTpanuu KOK,
NT-proBNP, nucrarmna C B CBIBOPOTKE KpOBM M JIUMIOKAJIMHA B MOYE W/WIHU
npeBblllieHne pedepeHCHBIX 3HAYeHUM AaHHbIX mokazateneid nmpu COVID-19 Taxke
ObLIM MPEUMYILECTBEHHO aCCOLMUPOBAHBI C MACCUBHBIM MOPAKEHUEM JIETOUHOW TKaHHU.
Kpome Toro, xak mokaszanao HAcCTOSIIEE HCCIEIOBAHUE, Y MAlMEHTOB C IMHEBMOHUEH,
ocnoxkHénnou OIIII, mapuuanbHOE AaBIECHHE YIIEKHCIIOrO ra3a B MOY€ 3HAYUTEIBHO
MOBBIIIAETCA (10 CPABHEHUIO CO 3OPOBBIMU JIMI[AMH), & IPU pa3pelieHnH HedponaTun
CHUYKAETCS 10 TPAHUL] HOPMBL.

HauOonpmass BBIpa)KEHHOCTh y  OOJIBHBIX  KOPOHAaBHPYCHOW  HMH(eKuuen
MaTOJOTHYECKUX  KapJUOpPEHAJIbHBIX  B3aWMOOTHOIIECHUM, MPOSBISAIOMUX  ce0s
HaJIMYUEM MOJIOKUTEIbHBIX KOPPEISLIUOHHBIX CBSA3EM MEXIY MapKEépaMu CEpACUYHOU U

MoYeyHOU NTuchyHKIMH, oTMeuanach npu nopaxennu n€rkux KT-3 u ocobenno — KT-
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4 craguii. KnuHMYeCKUM CIIEICTBUEM MaHHU(ECTallud O3HAYEHHBIX B3aMMOCBS3EH
ABJSUIOCH TOBbIIIEHHWE YacTOThl pa3BuTua KPC MMEHHO npH TSKEIOM TEYEHUU
nHeBMoHuu. ®opmupoBanne KPC nabmonanoce npu nueBMonuu KT-2 craguu B 3,3%
cinydaeB, nipu KT-3 — B 14,3%, pu KT-4 — B 21,2%; y manuentoB ¢ KT-1 cragueii
nueBMoHuu KPC He duxcuposascs.

Bcero coueranne CH u OIIII, xotopoe MoxeT TpakToBarhes Kak ocTpblii KPC,
ObUI0 AWarHocTupoBaHo y 14 Bimou€HHBIX B uccienoBanue OonbHbIX COVID-19
(12,5%). YV 71% nauuentoB ¢ KPC nepBuuno auarnoctupoBaiack CH u onpenensuics
KPC 1 tuna, y 29% — OIIII, uro yka3sBaeT Ha KPC 3 tuna.

Pazsutue KPC npu COVID-19 npoucxonuiio B TeueHue nepuonaa ¢ 3 mo 9 cytku
rOCIUTANIM3AIMN U, COOTBETCTBEHHO, 5-14 nus 3aboneBanus. Ilo Bo3pacty OobHBIE
KopoHaBHpycHON uHbpekiuel, ocnokaéanoin KPC, He oTnuyanuch OT MaIMeHTOB, Y
kotopbix KPC He ObL1 1MarHOCTUPOBAH.

Paszsutrie KPC npu COVID-19 0Obu1o acconmuupoBaHO C MOBBIIMIEHHBIM PHUCKOM
JETANBHOTO WCXO0/a, 3a()UKCUPOBAHHOTO MPU JAHHOM OCIOKHEHUH B 57% cliydaes;
VUYUTBHIBAsE U3JI0KEHHOE, TMPEACTABISACTCS YPE3BbIUAHO BaXXHBIM  OMpEETICHUE
MapképoB — npenuktopoB KPC, uccienoBanue KOTOPbHIX MOIJIO Obl CIIOCOOCTBOBATh
BO3MOXKHO Oosiee paHHEW JUarHOCTUKU JAHHOTO TMAaTOJOTUYECKOTO COCTOSIHUS Y

00JIBHBIX KOPOHABUPYCHON MH(EKIIHEH.
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IVIABA 4. IPEIUKTOPbBI KAPIMOPEHAJIBHOI'O CUHAPOMA U
JIETAJIBHOI'O UCXOJA Y BOJIBHBIX COVID-19

4.1. IlpenukTOpbl Pa3BUTUS KAPAHOPEHAJBHOI0 CHHAPOMA Yy O00JbHBIX
COVID-19

Mapképvl  cucmemHoOU  80CNANUMENbHOU peakyuu U cencuca. Pe3ynbrarbl
uccnenoBanusa MapképoB CBP u cencuca y mnanuenroB ¢ KPC mpu COVID-19

IIPEACTABIEHbI HA puC. 17.
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; Xy  <0.001 : P n | 8
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Pucynok 17A-I'. Konuentpauuu wmapképoB CBP (A - d¢eppuruna, b - CPb, B-I' -
npokanbiuToHnHa) y mamueHtoB ¢ COVID-19 B cpaBHeHHMH CO 370pOBBIMHU JUIaMU. Paznuuust B

BBIOOpKAX CTaTUCTHYECKU TOCTOBEepHHI (KpuTepuii Kpackemna-Yommuca p<0,05)
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Panee B miaBe 3 ObUIO MOKAa3aHO, YTO MOBBIINICHHBIE KOHIIEHTPALUU MapKEPOB
CBP u cencuca accolMupoBajiuch ¢ 0ojiee 3HAYUTENbHBIMU O0BbEMAMU MOpPAKEHUS
TKaHU JIETKUX, IIPU KOTOPHIX, B CBOIO Ouepe/b, yalle Ha0monanoch pazsutue KPC. Tem
HE MEHee, KaK ClieAyeT W3 JaHHBIX MCCIenoBaHusd, KoHleHTpanuu depputuna, CPb u
npokaibiuToHuHA y 00apHEIX COVID-19 npeBbimany COOTBETCTBYIOLIUE MOKA3aTEIN
y 370pOBBIX JIILL (TpyNIbl CPABHEHUS), OAHAKO B noArpynnax nauueHtoB ¢ KPC u 6e3
MPU3HAKOB COYETAHHOW TOKENIOW Kapauo- W HePPOIaTUU 3HAYUMO HE Pas3INnYyaluCh,
XOTSl CEMCHUC W COMYTCTBYIOIIAS €My THUIEPNPOKAIBIIMTOHUHEMHUS >2 HI/MJI Yalle
¢ukcuposanucs npu KPC.

ROC-ananu3 Taxke He MNPOAEMOHCTPUPOBAT  BBICOKOM  MPEIUKTUBHOM
CIIOCOOHOCTH O3HAYEHHBIX MapKEPOB Il olleHKU pucka pa3sutust KPC (cm. puc. 18):
s depputuHa twiomanas noa kpuBoit (AUC) cocrasmina 0,554; 95% JIM: 0,348 —
0,760, p=0,515; nna CPb AUC=0,648; 95% HAU: 0,511 — 0,785, p=0,074; nns
npokansuuronnna AUC=0,656; 95% JI: 0,518 — 0,794, p=0,060.

ROC Kpusbie

MeTouHWK KpuB ot

- CPE
s DEPPUTHH
- am = [ROKSNBUATOHMH

qVECTBHTEHHHOCTh

0,0 T T T T T
0o 0.2 04 06 08 1,0

1 - CneuyndpmuyHoCcTL

Pucynoxk 18. ROC-kpuBbie, xapakrepusyromue crnocoonocts CPBb, dQeppuruna u

MPOKaJIbIIMTOHUHA TTporHo3upoBath pazputue KPC nmpu COVID-19
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Mapxépvt  kapouo- u Hegponamuu Kak NPeOUKMoOpPbl KaAPOUOPEHATbHO20
cunopoma. Kak cnenyer u3 NpeACTaBICHHBIX JaHHBIX (Tabmuma 19, puc. 19), Gonee
BBICOKHE KOHIIEHTPAllUd HCCIEAYEMbIX MapKEPOB MUOKApAUAIbHON W PEHAIbHOU
muchyHKIMK ObUTH accouuupoBanbl ¢ nocneayromum pazsutuem KPC npu COVID-19.
CrnemyeT yka3aTh, 4TO TPEBBINICHUE WX pedEpPEeHCHBIX 3HAYECHUH HAOMIOAAIOCh U B
OTCYTCTBUHU COYETAHHOM TsHKENON Kapanuo- U HedponaTuu npu «u3omupoBanHbx» OI1IT
nnu [IM u CH.

[IpumedarenbHo, 4T0 HOpMasibHbIE (<1,6 MKr/mMi) moka3arenu uucratuHa C y
00JIBHBIX KOPOHABUPYCHOM MH(EKIMEH ucKIouanu nocienyomee pazsurue KPC.

Heo0xonmuMo OroBOpUTHCS, YTO HAa MOMEHT IIPOBEACHHUS HCCIENOBaHUS y 2
narueHToB ¢ KPC IIM u conyrcrBytomas emy CH yxe ObUTM JHAarHOCTHUPOBAHBI
KIIMHUYECKH; OIpe/IesIeHre BhICOKMX 3HaueHui TpomonmHa I (1,7 u 1,5 ur/mn) u NT-
proBNP (cootBerctBernHo 1922 u 1516 nr/mut) numibs TOTOTHUTEIHHO TOITBEPIAMIIO

HaJIMYKUC YKAa3aHHBIX OCJI0KHCHUM.

Tadnuua 19. Pesynerarel uccnenoanust ouomapképos [IM, CH u OIIIl y oGcnenoBaHHBIX

6omnbHBIX COVID-19 B cpaBHEeHHH €O 310pOBBIMU JIULIAMU

[Toka3zarenu S — Bbonwnbie ¢ KPC | T — bonbubie 6e3 KPC p-value
n=14 n=98
KOK (o6mrast) >167 En/n, uen 5 (35,7%) 5(5,1%) <0,001
n=12 n=76
Tpononun 1 >0,1 ur/mn, yen 4 (33,3%) 5 (6,6%) 0,004
NT-proBNP >225 nr/mn, gen 9 (75%) 8 (10,5%) <0,001
n=14 n=88
Hucrarun C >1,6 MKr/mi, yen 14 (100%) 26 (29,5%) <0,001
NGAL >9,8 ur/ma, uen 1 (7,1%) 1 (1,1%) 0,132
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Pucynox 19A-/1. Konnenrpanuu MapképoB kapano- u Hedpomnatun (A - KOK, b - Tpononuna

I, B - NT-proBNP, I' - mucraruaa C, JI - NGAL) y mamuentoB ¢ COVID-19 B cpaBHeHUU cO

310pOBbBIMU JIMIIAMH. Pazauumsa B BBI60pKaX CTaTUCTHYCCKU HOOCTOBCPHBI (KpI/ITepI/Iﬁ KpaCKeJ'Ia-

Yommuca p<0,05)
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Crout n106aBUTh, 4TO MenUaHHbIM ypoBeHb KOK y il ¢ 3aperucTpupoBaHHbIM
KPC npu xopoHaBupycHOil uUHGMEKIUU OBbUT 3HAYUTEIBHO BBINIE AHAJIOTHYHOIO
MOKa3aTessl y IAanueHTOB C «u3oaupoBaHHbIM» OIIIl, He conmpoBOXIaBIIMMCS
paseutuem CH (97,0 [81,0; 108,5] En/n, p=0,022). [ToMmumo 3TOTO, 3a)UKCUPOBAHBI
pas3nuuus KOHLEHTpanuil 6omibiieit gyactu uccienyeMbix MapképoB (KOK, NT-proBNP,
nuctatiH C B CBIBOPOTKE KPOBH, JIMIIOKAJIUH B MOUYE) MEXKIY MOArpyNnnaMu OOJNBbHBIX €

KPC u CH B orcyrcrBun OIIII (cm. Tabmuiry 20).

Tadmmua 20. Pesyneratel uccnenoanus ouomapképos [IM, CH u OIIIl y oGcrienoBaHHBIX

oonpHBEIX COVID-19

[Tokazarenu Bonsabie ¢ KPC bonsueie ¢ CH p-value
(6e3 OIIIT)
n=14 n=26
K®K criBopotku (obmast), En/n 121,0 [95,5; 189,5] 85,0 [76,0; 105,0] 0,005
KOK (o6mast) >167 En/n, uen 5 (35,7%) 4 (15,4%) 0,142
n=12 n=26
TpononuH | CBIBOPOTKH, HT/MIT 0,02 10,01; 1,20] 0,01 10,01; 0,06] 0,125
Tpomonun [ >0,1 ar/mn, gen 4 (33,3%) 5(19,2%) 0,342
NT-proBNP cbiBopoTKH, IT/MIT 515,1[75.4; 1213,5] | 42,1[10,2; 608,4] 0,198
NT-proBNP >225 nr/min, uen 9 (75%) 8 (30,8%) 0,011
n=14 n=26
Huctatun C cbIBOPOTKH, MKT/MJI 3,1[2,2; 3,4] 1,3[1,0; 1,6] <0,001
Hucrarun C >1,6 MKr/Mi, yen 14 (100%) 5(19,2%) <0,001
NGAL moun, Hr/mn 5,5[4,1; 8.,8] 2,4 [1,6;4,3] 0,003
NGAL >9,8 ur/ma, yen 1 (7,1%) 0 0,168

Ha puc. 20 npencraBnen ROC-ananu3 BO3MOXHOCTH MCHOJIB30BAaHUSA MapKEPOB
MNOBPEXACHUA U TUCHYHKIIMM MHOKap/aa B KadecTBe mpeaukTopoB pazsutus KPC mpu
COVID-19. ins KOK mnomans nox kpusoit (AUC) cocrasuna 0,831; 95% JIU: 0,730
— 0,931, p<0,001; nns tpononuna I AUC=0,696; 95% JIU: 0,522 — 0,870, p=0,030; nns
NT-proBNP AUC=0,740; 95% JAU: 0,543 — 0,938, p=0,008.
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Pucynok 20. ROC-xpuBble, xapakrepusyromue crnocooHocts KOK, tpomonmna I m NT-

1 - CneunchnyHocte

proBNP nporuosuposats pazsurue KPC npu COVID-19

Ha puc. 21 npencrasinen ROC-aHanu3 BO3MOXHOCTH HCIOJIb30BAaHUS MapKEPOB
MOBPEXJICHUA U JNUCPYHKIMM TIOYEK B KauecTBe NpeaukropoB paszButusi KPC npu
COVID-19. Hnsa mucraruna C mmomans noxa kpuBo (AUC) cocraBuna 0,899; 95%
J: 0,837 — 0,960, p<0,001; mmas NGAL AUC=0,802; 95% JAU: 0,666 — 0,938,

p<0,001.

OntumanbHble Uil UCIHONB30BAaHMS B pPaMKaX MPOTHOCTUYECKOW MOJEIU
pasButusi COVID-onocpenosanHoro KPC moporosbie

OroMapKEPOB KapAHAITBHON W PEHATHON TUCHYHKIIUN MPECTABICHBI HIDKE B TAOIUIIE

21.

SHAYCHHUA HCCIICAYCMBIX
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Pucynok 21. ROC-kpuBsbie, XapakTepHU3YIOIIHE CIIOCOOHOCTH IucTaTuHa C B CBIBOPOTKE KPOBU

u NGAL B moue nporaosuposars pazsutue KPC npu COVID-19

Ta6amna 21. OntumainbHbIe ISl UCTIONB30BaHUS B MPOrHOCTHUECKOM Monenu pa3utus KPC

[IOPOTOBBIE 3HAUEHUSI OMOMApKEPOB MOBPEXKACHUS U AUCPYHKLIIUN MUOKapAa U MOYEK

Mapxkep OntumansHoe | YysctButens | Cneunduu | Kpurepuii
MOPOTrOBOE HOCTb, % HOCTb, % IOnena (J)
3HAYCHHE
K®K (o0mias) B ceiBopoTke kpoBu | 91,5 En/n 100 56,5 0,565
TpononuH | B CBIBOPOTKE KPOBU 0,015 ar/mn 66,7 68,4 0,351
NT-proBNP B cbIBOpOTKE KpOBH 236,6 or/mi 75,0 89,5 0,645
Hucrtatun C B CbIBOPOTKE KPOBU 1,75 mMxr/mn 100 72,7 0,727
NGAL B Moue 3,95 Hr/man 85,7 75,0 0,607
Takum obpazom, HaWJIy4dIIyro MPEANKTUBHYIO CITOCOOHOCTH

IIPOJEMOHCTpUpOBanu MeTonsl onpenenenus nucrtatuia C u NT-proBNP B ceiBopoTke
KPOBH; YYUTHIBas BO3MOkHOe Haudano ¢opmupoBanus KPC ¢ 5 mus 3aboneBanus,

11e7Ieco00pa3HO MPOU3BOAUTH OIIEHKY JAHHBIX MOKa3aTesiel B YKa3aHHBIA CPOK.
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4.2. Iloka3zareJu HIIEMHMHM MHOKApAA M MOYEK IMPH KAPAMOPEHAJIbHOM

cunapome y 0osabHbIx COVID-19
Camypayus. Kax Owputo ykazano B mmaBe 3, KPC mpu COVID-19 0O

aCCOLIMMPOBAH CO 3HAYUTEJIBHBIM MOPAKEHUEM JIETKUX U BBIPAXKEHHOM Jiecarypanuei:
(mokazarenu SpO, Ha armocdeproM Bo3ayxe — 85,5 [81,8; 89,3] % mpu KPC nportus
89,0 [85,0; 91,0] % 6e3 KPC, p=0,029). Ilmomans mox ROC-kpuBoit mis SpO,
coctaBmia 0,680; 95% U: 0,547 — 0,812, p=0,030 (cm. puc. 22). Tem He MmeHee,
MPOTHOCTUYECKAss CHOCOOHOCTh JIaHHOW MOJENW OKa3ajdach HWKE, dYeM [MpU
WCIIOIB30BAaHUN MapKEPOB Kapauo- U Hedpomaruu: JUisi ONTUMAJIBLHOIO MOPOTOBOTO
3HaueHus (84,5%) uyBctBUTENBHOCTh coctaBuia 50,0%, cneuuduunocts — 77,6%

(uaaexc FOnena — 0,276).

ROC KpuBble

1,0

0,89

0,69

qYBCTB UTenNbHOCTE

0,0 1 1 T T
0,0 0.2 04 06 08 10

1 - CneunduyHocTb

Pucynox 22. ROC-kpuBasi, XapakTepu3syomiasi CocoOHOCTb cHUXkeHUsI SpO, MPOrHO3UPOBATh

paszsutue KPC mpu COVID-19
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IpeAcTaBIeHbl B Tabnumax 22-23 u Ha puc. 23-24.

nokasameiu u

nH(DEKIueH,

napamempbl

OCJIOKHEHHOM

uwemuu

KPC,

Tadnmuua 22. Pyrtunnsle OxoKI'-mapamerpsl y oOcnemoBaHHbIX OonbHBIX COVID-19 B

CpaBHCHHHU CO 3JOPOBBIMHU JIMIIAMU

[Tokazarenu S — bonbHbIE € T — BonbHbIe 6€3 X — 3n0poBbie p-value
KPC (n=8) KPC (n=50) (n=16)

Onenka cucronuueckort pynkumu JOK

DU, % 65,5 [56,5; 68,0] 67,0 [65,0; 69,0] 71,5 [66,0; 77,0] S-T — 0,374

# S-X—0,014
T-X— 0,074

DY, % 38,0 [38,0; 38,8] 39,0 [37,0; 41,0] 41,0 [36,0; 45,8] 0,383

CTpyKTypHO-reOMeTpHUYECKHE NTapaMeTphl cepALa

06 JIII, mn 52,0 [47,8; 53,8] 48,0 [45,0; 50,0] 41,0 [33,8; 50,5] S-T — 0,110

# S-X— 0,004
T-X— 0,120

06 III1, mn 38,0 [34,3; 39,5] 38,0 [34,0; 39,0] 38,0 [30,5; 44,8] 0,932

Ipumeuanue: # - paznuuus 6 gvlOOpKax cmamucmuyecku oocmogepusl (kpumeputi Kpackena-

Yonnuca p<0,05).
p(5-T)  =0,085 70%
p(SX) <0001 A ° o 62,5%  p(ST)=0017 R
E/A p(T-X) <0001 60% | p (5-X) =0,003
p (T-X) = 0,155
c 2504
o < 50%
2,00 § 40%
=
| = 0o S: KPC
150 E 30% 22.0%
i % % e S 20% B T: bes KPC
: 10% 6,3%
0,50 T : ! W X: 310-
T: Marmermer 6es KPC S: Tamesmet ¢ KPC X 3poposste 0% pOBBIC

E /A<l ,uen

1,08 [1,00; 1,13] 0,93 [0,83; 1,05]  1,48[1,32;1,70]

Pucynok 23A-b. Ouenka Benmnunabl napamerpa E/A y mammentoB ¢ COVID-19 B cpaBHeHNH

€0 3710poBBIMH JullaMH (A - abe, b - <1, gem)
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Ta6mmma 23. Ilokazarenu KpOBOCHAOXKEHHUS U CKOPOCTH JBWIKEHUS MHUOKapaa vy

o0cnenoBaunbix 00bHEIX COVID-19

[Tokazarenu Bonbubie ¢ KPC (n=8) | bonbubie 6e3 KPC (n=50) p-value
IMGg;s * 2,712,4;3,9] 3,3[2,9; 4,1] 0,071
IMGiast * 2,8 [2,6; 3,3] 3,7 [3.,2; 4,4] 0,007
[MHAG« FVI, cm 4,8 [4,4;5,9] 5,6 [5,0; 6,4] 0,073

Ilpumeuanue: * - noxazamenu pasHvl pazHOCMU CKOPOCMU OBUNCEHUSL IHOOKAPOA U INUKAPOA

coomeemcmeeHHo 6 Cucmoiyty u ()MaCWIO]Zy.

Hecmotpst Ha TO, UTO HU y OAHOTO TMAIMEHTa HE OBLIO BBISBIEHO CUCTOIMYECKOM
mucyukiuun (OU<50%), 3HaueHUE TAHHOTO IMOKa3aTels y OOJbHBIX OCJIOXKHEHHOU
KPC xoponaBupycHo# nHGeKIHei ObIJI0 I0CTOBEPHO HUKE, YEM Y 3A0POBBIX JHIL. [1pu
ATOM CHUKEHHE COOTHOIIEHHUS MUKOBBIX CKOPOCTEW PAaHHEro W MO3IHETO HAMOIHEHUS
JOK B mmacromy E/A<1, KoTOpoe MOXET CBHJIETEILCTBOBATH O BEPOSTHOMN
JTMACTOIMYECKON TUC(YyHKIMH, HAOTIONAIOCh Y OONBIIMHCTBA TAKUX MAIMEHTOB; TAK)KE
Ha €€ pa3BUTHE MOXET YKa3blBaTb HEKOTOpoe yBennueHue oobéma JIII mo cpaBHEHUIO
CO 370pOBbIMU JullamH [60, 68].

OtnenbHOE, oco00oe BHUMaHHUe oOpaiaer Ha ceds ToT (akT, uro pazsutue KPC
npu COVID-19 accouunpoBanoch cO CHUKEHUEM psiJia TOKa3aTeleil KpOBOCHA0KEHUS
MUOKap/ia (CKOPOCTh KpPOBOTOKA B JIMACTONly B IIPOCBETE JTUCTAJBLHOTO YydYacTKa
nepenneit nucxoadueit aprepun — [THA4 V max, ckopocTh KpOBOTOKA B JUACTONY B
poCBeTe cocyza nepdopanta (BeTBH NepenHel HUCXo e aprepun) — perf V max,
WHTErpajl CKOPOCTU MOTOKA B IMACTONY B TIpocBeTe cocyna nepdopanta — perf FVI) u
CKOPOCTH JBWKEHUs MHOKapaa (uHTpamypaibHblii rpaguent JDK B amacronmy —
IMGyiast). Takum obpazom, B nebiore COVID-omocpenoBannoro KPC nabmromaercs
CHU)KEHHE CKOPOCTH KPOBOTOKA B JMACTONY B MPOCBETE KPOBOCHAOMXKAIOIIUX MHUOKAP.L

apTepuii, YTO MOXKET OTIOCPEIOBATh PA3BUTUE TUACTOINYECCKON AUCHYHKIINH.
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MMHA; : V max. cm/c p=0.025 perf V max, cwlc p=0.006
40,00 A 40,00 —‘— N
35,00
30,00
30,00 T

25,00

20,00

20,00 5 e
s
15.00 . ; 10,00 | |
Iainterte: Ges KPC [armrents1 ¢ KPC [arments! Ges KPC LlamerTel ¢ KEC
28,0 [23.,8; 32,0] 21,0 [18,3; 27.8] 32,5 [27.0; 36.3] 25,0 [17.,3; 27.8]
perf FVI, cm p=0.014
5,00 2
T o

8,00

7,00

6,00

5,00
4,00 ! L
(=]

3,00 , |
IammesTe! bez KPC LlampteHTnI ¢ KEC

7.5 [6.4; 8.0] 5,7 [4,9; 6,3]
Pucynok 24A-B. Ilokazarenu kpoBocHaOxeHuss muokapaa (A — IIHAdisVmax; b -

perfVmax; B - perfFVI) y narimentos ¢ COVID-19

llapyuanvnoe dasnenue kuciopooa 6 moue. IlapuuanbHOe TaBIEeHUE KUCIOPOAA B
Moue y mnaumeHtoB ¢ COVID-19, y xortopeix Obul nuarHoctupoBan KPC, O6buio
3HAYUTENILHO HUXE MO CPaBHEHUIO ¢ ero nokazareiasmu y jumi 6e3 KPC (44,6 [43,0;
46,3] MM prt.cT. potuB 65,6 [47,1; 70,8] MM pr1.cT.; p<0,001; cMm. puc. 25). IIpu >Tom
3HaueHue pO, B Moue y OonbHBIX ¢ wu3oiupoBaHHbM OIIIl ¢ TeHmeHmuen «
JIOCTOBEPHOCTH MpeBOCXoAMmI0 TakoBoe y 60mpHBIX ¢ KPC (cm. Tabmuiy 24). Cnemyer
100aBUTh, YTO y BCEX MAlMEHTOB C JMArHOCTUPOBaHHOU Hedpomarueir pO, B mMoue
OMPENENSATOCh HIKE pedepeHCHBIX MoKa3arejaed, B TO BpeMs, Kak JIUIIb Yy OJHOIO
6ompHOTO COVID-19 B oTcyTctBue OIIII 3HaveHne qaHHOTO MapameTpa HaXoauiIoCh Ha

WX TPAHUIIE U COCTABIISLIO 65 MM PT.CT. (HOpMa — >65 MM pT.CT.) [57].
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pO2, MM pT.CT. < 0.001

80,00

-

70,001

60,00

50,00 J_ é

4000 i :
IMaipente: bez EPC LlatmeHThI ¢ KPC

Pucynox 25. [Tokazarenu napuuaabHOro JaBieHUs Kuciaopoaa B Moue y 0onbHbIX COVID-19

Ta6auna 24. [Toka3aTenu napuyuaiIbHOTO AaBIECHUS KUCIOpoaa B Mode y 6ompHBIXx COVID-19

Ilokazarenn | L — mammeHTs! O0e3 K— mammenTs1 ¢ S — mmanueHTEI ¢ p-value
OIIIT (n=17) OIIIT (n=14) KPC (n=14)

pO,, MM 70,4 [67,0; 73,0] 47,1 [46,0; 48,5] 44,6 [43,0; 46,3] L-K: <0,001

PT.CT. L-S: <0,001

# K-S: 0,095

Ipumeuanue: # - pasnuuus 6 8bl00pKax cmamucmudecku docmosepusl (kpumeputi Kpackena-

Yonnuca p<0,001).

B mporecce BocCTaHOBIICHHS MOYEYHOM (PYHKIIMA OTMEUYAJOCh M 3aKOHOMEPHOE
yBenudenne pO, B MoUe, YTO MOATBEPKIATIOCH U MPHU MPOBEACHUH KOPPEISIIHOHHOTO
aHanu3a. Tak, B TeueHue 7 IHEW HaOMIONEHUS 3a NAMEHTaMU C TUAarHOCTHUPOBAHHBIM
OIIIl 3nHayenus KOI(PGUIMEHTOB KOPPEISALMM MEXKIY NapIluaJbHbBIM JIaBICHHEM
KHCIJIOpO/Ia B MOY€ U CBIBOPOTOYHBIMHU YPOBHSMH MOUYCBHHBI M KPEaTHHHHA COCTaBHIIN
1s=0,67 u rs=-0,71 coorBercrBeHHO (p<0,05). Kpome TOro, ObLIO yCTaHOBJIEHO, YTO
yBenuuenue pO, B Moue Ha 20% OT MHUHUMAJIBHOTO 3a()UKCHPOBAHHOTO 3HAYCHUS
JAHHOTO TIOKA3aTelsl MOXET SIBISITBCS  MPEAUKTOPOM  KIMHUKO-JIA0OPAaTOPHOTO
VIIYUIIEHHUS] COCTOSHUS MaIlMeHTa: ¢ BepOsATHOCTHIO 95% (p<0,05) oHO conpoBoXKIaeTCS
MOCJICTYIONTUM JTIOCTOBEPHBIM CHIDKCHHEM YPOBHS MOUCBHHBI M KpEaTHUHWHA B TCUCHHE

72 4, B TOM uncie, u 'y naiueHToB ¢ KPC (cm. knmuanueckuii nmpumep No2).
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Knunuueckuit  npumep Ne2. COVID-19, maxncénoe meuenue. Jlgycmoponnasn
nonucezZMeHmapHan NHeemMonus, maxcénoe meuenue, KT-3 (75% nopaxncenua nézxkux). KPC.

Tayuenm M., 58 nem, nepabomarowuil scumenv B-eo paiiona Yomypmcxou Pecnybnuku,
nocmynun 6o 2 omoenenue PKUPB (2. Hicesck) 15.07.2020e., cnycms 5 OHeti om Hauana 3a0071e8aHus ¢
ouaenozom: Koponasupycuas ungpexyus (COVID-19, supyc uoenmughuyuposarn 14.07.202.), msicénoe
meueHue, 0CI0HCHEHHOEe 08YCMOPOHHEL NOIUCe2MEeHMAaPHOU nHeeMoHuel ¢ nopasicenuem 30% obvéma
nézounoti mxkanu (cnupanvras KT om 14.07).

Kanobwi npu nocmynnenuu. HeMOMUBUPOBAHHAS, BbIPAINCEHHAA 00WASL C1AOOCMb, NOObEMbl
memnepamypvl mena 8 meyeHue OHa 00 39°C, conosnas 6Oonv, «iomoma 6 meney, 00blUKA Npu
ymepenHou ¢usuyeckol akmuenocmu. Ilpu xaunuyeckom o006C1e008anuu — yYMepeHHbll aKpoyuaHos,
eunepemus CIuUCMOoU 3a0Hell CMEeHKU 2N0MKU, 8 JIE2KUX — OblXAHUe 8e3UKVIAPHOe C YOIUHEHHBIM
8b100XOM, YYHKYUOHAbHBIL CUCMOTUYECKUL WYM npu ayckyasmayuu cepoya 6 1 u 5 mouxax;, SpO; —
92% 6e3 oomayuu kucropooa, L — 20 /mun, YCC — 103 /mun, AH — 144/89 mm pm.cm.

Anamues 3abonesanus: 3abonen ocmpo 10.07.20202., uepesz 5 Oueii nocie 661mo6o20 KOHMaKma
¢ oonvuvim COVID-19, nossunuce 6oau 6 copie, 03100, nosviuerue memnepamypol mena 0o 39°C,
cnabocmn, 20n106HAsL 601b. B meuenue 3 OHell npuHuUMan napayemamon, cOCmosHue 0Cmasaniocy 6e3
cywecmeeHnou Ounamuxu. 14.07 obpamunca 6 B-yio yeHmpanvbHylo pauoHHYI0 00nbHUYY, 20e
MemooomM UMMYHOXpomamozpaguueckoeo auvanuza evisaeien awmueen SARS-CoV-2. Hanpaesnen 6
PKUB.

B ananuze xpoeu: neiikoyumor — 3,1*10° /n, nanouxosoepnvie wneumpopuivr — 2%,
ceamenmosdepnvie — 66%, numpoyumol — 24%, monoyumor — 8%,; COD — 14 mm/y; mpomboyumsi —
118*10° /n, CPE — 88 me/n, JIUII — 134 Eo/n, Jl-oumep — 521 me/mn; Opyeue noxazamenu Kposu,
oyeHeHHble 8 COOmMBemcmeul ¢ Bpemennvimu memoouueckumu pekomeHoayuamu no npoguiaxmuxe,
ouazHocmuKe U J1eyeHulo Ho8oU KOPOHABUPYCHOU uHgekyuu Ne7 — 6e3 namonocudeckux OmKIOHeHUl.
B ananuze mouu: yoenvnuiti 6ec — 1021; 6enox — 0; sapumpoyumot — 0, netikoyumot — 0, snumenui — 0.

Hasnaueno neuenue 6 coomeemcmeuu ¢ KIUHUYECKUMU PEKOMEHOAUUAMU: YMUDEHOBUD,
napayemamoin, amOpoKcon, YehmpuarkcoH, OeKcamemdasoH, 2enapur, O00mayus KUciopooa uepes
JUYEBYI0 MACKY.

B nepuoo c 16.07 no 19.07 ommeuanace ompuyamenvHas OUHAMUKA. Y NAYUEHMA NOSABUNLACD
ooviuika 8 nokoe, maxunnod (4] oo 25 /mumn), snuzoowr cuudxcenus SpO: — oo 88%. HCC — 134
/mun., A — 160/105 mm pm.cm. Coieopomounuiii yposenv CPB — 128 me/n. 1o 0anHbim KOHMPOALHOLU
cnupanvnot KT (om 19.07) 3apecucmpuposano ysenuuenue niowadu nopaxceHus ieckux 00 75%.

bonvnou nepeseoén ¢ OPUT, 20e nauama npoyedypa neunsasusnou UBJI.
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C 19.07 no 23.07 cocmosanue ocmaganoce cmabunvro maxcénvim: SpO, — 93% c anuzooamu
crudicenust 00 90%, kpeamunun kposu — 350-420 mxmonv/n, mouesuna — 19-25 mmonv/n, npomeunypus
— 1,8 2/n, spumpoyumul u nelikoyumol 8 Moue — 8 OONLUIOM Koluyecmae. B smom nepuoo nanpsicenue
KUCTIOPOOa 8 Moue HAXo0U1ocb 8 unmepaaie 42-46 mm pm.cm. 24.07, na ghone cmabuivHo maxncénozo
COCMOANUS, HANPSCEHUE KUCIOpOoOa 8 Mode 8nepabvie Y8eaudunocb 00 52 mm pm.cm., a 25.07 — 0o 63
mm pm.cm. C 25.07 @ukcuposanacos nonoicumenbHas KIUHUYeckas OUHAMUKA (YMeHbuleHue
svipaccenHocmu 00viuku, cHudxcerue Y/[J)[ oo 21 /mun, YCC — 0o 110 /mun, A — oo 140/85 mm
pm.Cm.), CHU3UIACL CbIBOPOMOYHAS KOHYEHMPAYUus KpeamuHuHa u modesunvt (157 mxmonv/n u 12
MMOonb/1 coomeemcmeaenno). 26.07 — ysenuuenue SpO; 0o 96%, pocm nokazamensi pO; 6 moue 00 67
MM pmM.CM., HOpMAIU3ayusi KpeamuHuHa u modesunvl kposu (105 mxmonv/n u 8,4 mmonwv/n
COOMBEMCMBEHHO), nayueHm nepeseoérn 6 npoduivHoe omoenenue. Buinucan 09.08.20202. 6

y()OGJZ emeopumeslbHom COCMOAHUU.

4.3. buomapképbl Kapauo- U He(pPONaTUM KAK NPEIUKTOPLI JIETAJIbHOIO

ucxona y 0osabubix COVID-19

Bcero neranphbiil ucxos 6611 3adukcupoBan y 24 (21%) 6ompabix COVID-19.

3a wuckmouenrem oOmei K®DK, Oonee BbicOKME MeauaHHBIE KOHLIEHTpALUUU
UCCIIEeIyeMbIX OMOMApPKEPOB W/WIIM TPEBBIIIEHHE UX pe(EpeHCHbIX 3HAYECHH ObUIH
aCCOLIMMPOBAHBI C MOCJIEAYIOUIMM HACTYIUICHUEM JieTalbHOTO Hcxoaa. Kpome toro, B
cinyuae pazsutuss KPC, Menmansble nokaszarenn nucrarnHa C W JUIOKanvMHA y 8
yMEpIIUX MNalUeHTOB, MPEBOCXOAUIN TakoBble y 6 BbI3mopoBeBmux (3,4 [2,9; 3,6]
MKT/mMi1 ipotuB 2,2 [2,0; 3,0] mxr/mi; p=0,017 u 8,2 [5,3; 9,3] ur/miu nipotus 4,1 [1,9;
5,9] ur/mi; p=0,023 COOTBETCTBEHHO).

Pe3ynbrarel HcCcieIOBaHHMS BO3MOXKHOCTH MPUMEHEHUST MapKEPOB KapAHuo- H
Hedpomaruu B KaueCcTBE MPEAUKTOPOB JeTanbHoro ucxoaa npu COVID-19 npuBeneHs
B Tabmuue 25, mannsie ROC-ananuza tpononuHa I u NT-proBNP — na puc. 26,
nuctatuHa C m NGAL — na puc. 27. X mnpeackasareinbHasi cuiia B OTHOIICHUU
JIETAJIbHOTO MCXO/a okazanach Hwke, yem misa KPC: mns tponmonuHa | miomans mnoa
kpuBoit (AUC) cocraBuna 0,673; 95% IAU: 0,527 — 0,820, p=0,015; nus NT-proBNP
AUC=0,628; 95% HOU: 0,483 — 0,773, p=0,074 (npubnmxkeHo K TpaHHUIAM

JOCTOBEPHOCTH; TakuM oOpasom, mpeaukTuBHas crocobHocth NT-proBNP okazanacek
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comMHuTENbHOM). [IporHoctudeckass cuna Mapk€époB Hedpomnaruu Obuia Oosee
cymectBeHHou: s muctarnna C momaas non kpusoit (AUC) cocraBuna 0,721; 95%
An: 0,607 — 0,835, p=0,001; ans NGAL AUC=0,704; 95% JW: 0,582 — 0,825,

p=0,003.

Ta6auna 25. Pesynsrarer uccnenoBanust 6uomapképos [IM, CH u OIIIl y oGciieoBaHHBIX

6omnbHbIX COVID-19 B cpaBHEeHHH €O 310pOBBIMU JIULIAMU

[Toka3zarenu M— H— X— p-value
Ymepime Brizgoposesuiue 310poBbIE

n=24 n=88 n=35
KO®K cbiBopoTKH 92,5[79,8; 85,0 [76,0; 101,0] 82,0 [69,0; 0,536
(obmmas), En/n 110,0] 107,0]
K®K (obmas) >167 2 (8,3%) 8 (9,1%) 0 M-H — 0,908
En/n, uen

n=22 n=66 n=35
Tpononun | 0,02 [0,01; 0,01 [0,01; 0,02] 0,01 [0,01; M-H — 0,012
CBIBOPOTKH, HI/MJI 0,33] 0,01] M-X —<0,001
# H-X — 0,356
Tpomonun [ >0,1 ar/mi, 7 (31,8%) 2 (3%) 0 M-H — <0,001
qen
NT-proBNP 80,8 [10,0; 29,2 [5,7; 85,6] 8,5[3,4;11,8] | M-H— 0,292
CBIBOPOTKH, TIT/MJI 812,2] M-X —<0,001
# H-X —<0,001
NT-proBNP >225 8 (36,4%) 9 (13,6%) 0 M-H — 0,019
Ir/MJ1, 9

n=24 n=78 n=35
Hucrarun C 2,2[1,4;3,3] 1,3[1,1; 1,9] 0,70,6; 0,9] M-H — 0,022
CBIBOPOTKH, MKI/MJI M-X —<0,001
# H-X —<0,001
Hucrarun C >1,6 15 (62,5%) 25 (32,1%) 0 M-H — 0,008
MKTI/MJI, Y€l
NGAL moun, Hr/mi 4,412,2; 8,4] 2,2[1,5;4,1] 0,8 0,7; 1,0] M-H — 0,049
# M-X —<0,001

H-X —<0,001

NGAL >9,8 ur/mi, uen 1(1,3%) 1 (4,2%) 0 M-H — 0,373

Ipumeuanue: # - pasnuuus 6 8bl00pKax cmamucmudecku oocmosepusl (kpumeputi Kpackena-

Yonnuca p<0,05).
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Pucynox 27. ROC-kpuBsle, xapakrtepusytouye crnocoOHocth mucratuHa C u NGAL

MIPOTHO3UPOBAThH Pa3BUTHE JieTanbHOro rcxoaa mpu COVID-19
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B Tabmune 26 mnpencraBieHbl ONTHUMAlIbHBIE ISl WCIOIB30BAHUS B paMKax
MIPOTHOCTUYECKOM MOJETH Pa3BUTHUS JETAIBHOTO MCXO/la KOPOHABUPYCHOW WHMEKITUU

MOPOTOBBIE 3HAYCHUS UCCIIETYEMbIX OMOMapKEPOB.

Tabauna 26. OntumanbHble AJI8 UCHOJIb30BaHUS B IPOrHOCTUYECKOM MOJENIU pa3BUTHUSA

JIETAJIBHOI'O UCXOZa IIOPOTOBBIC 3HAYCHUSA MapKéPOB IOBPEKACHUA U I[I/IC(b}IHKHI/II/I MHUOKapaa U IMo4YCK

Mapkxkep Ontumansaoe | YysctButens | Cneunduu | Kpurepwuii
MOPOTrOBOE HOCTb, % HOCTb, % KOnena (J)
3HAYECHHE
Tpomnonu I B ceIBOpOTKE KpOBU 0,025 ur/mn 45,5 89,4 0,348
ucrtatun C B CBIBOPOTKE KPOBU 1,55 Mxr/mn 75,0 62,8 0,378
NGAL B moue 4,55 Hr/mn 50,0 83,3 0,333

Kak cnenyer w3 mNOpencTaBIEHHBIX JaHHBIX, HAWIYUIIYIO MPEAUKTUBHYIO
CIIOCOOHOCTh B OTHOIICHUH MPOTHO3WpOBaHUS JeTaiabHOoro wucxoma COVID-19

MMPOACMOHCTPHUPOBATIO UCCICAOBAHUC KOHICHTPAIINN IUCTAaTHUHA Cs CBIBOPOTKC KPOBH.

Takum o0Opa3om, 1Mo JaHHBIM HACTOAIIEH padoThl, penukropamu passutus KPC
npu COVID-19 sBnstorcss mnoBblieHUE KoHUeHTpanuu TponoHuHa [, NT-proBNP,
nucrtatuHa C B CBIBOPOTKE KPOBH M JIMIIOKAJIMHA B MOYE; TaKXKE IOATBEPKICHA
BO3MOXXHOCTh MCITOJIb30BaHUSI TEPEUUCICHHBIX MapKEPOB B KAauye€CTBE MNPEAUKTOPOB
JETAIBHOTO HCX0/a. HaMBBICHIYyI0O JAMArHOCTHUYECKYH) 3HAYMMOCTh B OTHOILICHUU
nporHo3upoBanug  paszsutuss KPC  mpogeMOHCTpupoBanm  METON  ONPENEIICHUS
ChIBOPOTOYHBbIX KOHHEeHTpauuid 1ucratuHa C u  NT-proBNP, B oTHomeHuu
IIPOTHO3UPOBAHUS JIETATBHOIO ncxona — uucraruda C.

Tor ¢akt, yto KPC noctoBepHO daiie IUarHOCTUPOBAICS TMPU MaCCHUBHOM
BOBJICUCHUH B MATOJIOTMUECKUHN MPOIECC JIETOYHOM TKAaHU, a TaKXe ObLT aCCOIIMUPOBAH
c OoJsiee BBIPAKEHHOM Jecarypalueil, CBUIETEIbCTBYET O BBICOKOW 3HAYMMOCTH POJIU

pecnipatopHoit Aucpynkuuu B naroreneze KPC mpu kopoHaBupycHON HH(EKIINH.
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[lapuuanbHOEe JaBi€HUE KHCIOPOAA B MOYE SIBISIETCS YYyBCTBUTEIIbHBIM
MapKkEpoOM MIIyOMHBI YTHETeHUS! peHalbHOU GyHKIuKU y 601bHBIX ¢ KPC mpu COVID-
19. Kpome toro, paszsutue KPC accoummpoBaHO M CO CHIJKEHHMEM MOKa3areen
KpOBOCHaO)keHUSI MHOKapaa 1o JaHHbIM OxoKI'; mosydyeHHble CBEACHHUS MOTYT
JIOTIONTHUTENIbHO CBUJIETENICTBOBATh O BAXKHOCTU BKJIAJa HIIEMH3AIMU CEPJCYHON
MBIIIIBI ¥ TIOYEK B (POPMHUPOBAHUE KOMIUIEKCA KapIUOPEHATbHBIX OCIOXKHEHUH MpH

KOPOHABUPYCHOW MH(DEKITUH.



97

ITABA 5. OCOBEHHOCTHU KAPIUOPEHOITIYJIBMOHAJIbBHBIX
B3AMMOOTHOIIEHU ITPU PA3JIMYHBIX BAPUAHTAX TEYEHUSI
COVID-19

5.1. O0masi XapaKkTepHCTHKA KapIMOPEeHAJbHbIX B3aMMOOTHOIICHHHA Y

ooabubix COVID-19

VY Brmou€HHBIX B Tpynmy 6oibHbIXx COVID-19 B ocTpoM nepuoze 3a00sieBaHUS

BBIABJICHO HAJIMYHC ITOJOXUTCIBbHBIX KOPPCIIAIHOHHBIX CBsI3EH MCKIY OOJBITMHCTBOM

MapKEPOB KapAUAJIbHOU U MMoYeuHor nqucdyHkiuu (Tadnuia 27).

Tadmmua 27. KoapduumenTsl KOppessiiuu rs MeXAy MapképaMu Kapauo- U Hedpomatuu y

ooxpubix COVID-19

[Tokazarenu | KOK | Tpomonun I | NT-proBNP | [{uctatun C NGAL Ans0yMuHypHst
KoK rs=-0,007 | rs=0,237 rs = 0,241 rs=0,190 rs = 0,271
p =0,947 p=0,030 p=0,018 p=0,063 p =0,005
Tpononus I — rs=0,111 rs = 0,321 rs=0,210 rs = 0,235
p=0,302 p=0,002 p=0,050 p=0,028
NT-proBNP + — rs=0,230 | rs=0,315 rs = 0,055
p=0,031 p=0,003 p=0,611
ucrarun C + + + rs = 0,424 1rs=0,371
p <0,001 p <0,001
NGAL — + + + rs=0,166
p=0,098
Anb0ymMuHY + + — + —
pust

[Ipumeuanue: + - koppensiuuu cratucTuuecku 3Hadumsl (p<0,05).

Crnemgyer OTMETHTh, YTO Jake Y Te€X OOJBHBIX KOPOHABUPYCHOW WHGEKIUEH, Y

KOTOPBIX HC OBLI10 AUArHoCTUPOBAHO TaKHUX OCHO)KHeHHfI,

kak CH wu OIIII,

3a)UKCUPOBAHBI JTOCTOBEPHO OOJiee BBICOKHE (B CpaBHEHUHU C HE WHOUIIMPOBAHHBIMHU

SARS-CoV-2 unauBunamu) koHnentpauun NT-proBNP u nucratuna C B CBIBOPOTKE

KpPOBH, a TaKXe JIMTIOKaJIUHA B MoYe (CM. Tabmuiry 28).
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Tadnuua 28. Pesynsrarsl nccineq0BaHUsl MapKepoB TUCHYHKIIUHM ceplila M MOYeK y OOIBbHBIX

COVID-19 6e3 kapauopeHaIbHBIX OCIOKHEHUH U Y 3I0POBBIX JIUII

[Tokazarenu [MaruenTsl 6e3 CH 1 | 3gopoBeie (n=35) p-value
6e3 OIIII (n=53)
KOK (o6mast) ceiBopotku, En/n 82,0 [69,5; 92,0] 82,0 [69,0; 107,0] 0,666
TpononuH | CBIBOPOTKH, HT/MIT 0,0110,01; 0,02] 0,0110,01; 0,01] 0,110
NT-proBNP ceiBopoTkH, nr/mit 16,5 [3,9; 44.8] 8,5[3,4; 11,8] 0,002
Hucrtatun C cbIBOPOTKH, MKT/MJT 1,2[1,1; 1,5] 0,710,6; 0,9] <0,001
NGAL mouu, Hr/mi 2,1[1,4;3,4] 0,8 10,7; 1,0] <0,001

5.2. PeHokapaumonyibMOHAJIbHbIe  B3aMMOOTHOIIEHHS] TPH  OCTPOM
NMOBpe:RIeHUH novek y 00abHbIX COVID-19

Oowasa xapakmepucmuka OIIIl y 6omvneix COVID-19. Bcero OIIII
JIMArHOCTUPOBANIOCh YV 29 (26%) OONbHBIX KOpOHABUPYCHOW WH(peEKIuel Ha 3-8 1eHb
npeObiBanus B ctaninoHape PKUB. MenuanHblii BO3pacT MallMEHTOB, Y KOTOPBIX ObLIO
BeIsiBiieHO OIIII, cocraBun 56,0 [39,0; 60,5] net (y nui 6e3 Tsoxénoit HedpomaTuu —
57,0 [40,0; 65,0] mer; p=0,548). Temneparypnas peakiusi y OompHbIXx ¢ OIIII
XapaKTEepU30BaJlaCh HECKOJIBKO OoJibllel anuTenbHoCThio GedbpunuteTa (4,0 [3,0; 5,0]
nuewt ipotus 3,0 [2,0; 4,0] nueit; p=0,007).

Pazsutue OIIIl mpu COVID-19 6buto accoumupoBaHO €O 3HAUYUTEIBHBIM H
cyorotansHbiM (>50%) mopaxeHueM JErkux, HabmomaBmumcs y 27 (93,1%) takux
o6onpHbIX (y mHauBHaoB Oe3 OIIIl KT-3/KT-4 cragus NMHEBMOHWHW ONpenesiach B
42,2% cnyuaeB; p=0,001) u 6onee BwIpaxeHHOU necarypauueit (87,0 [82,5; 89,5] %
npotuB 89,0 [85,0; 91,0] %; p=0,016). ITpu 3ToM y JiKIl ¢ MUHUMAJIBHBIM MMOPAXKEHUEM
nérkux (KT-1) OIIII e auarHocTUPOBAIOCH.

Hanuuue OIIIl Obulo 3aKOHOMEPHO AaCCOLMHPOBAHO C PUCKOM JIETAILHOTO
ucxonaa, koropsiii Haomonanca y 11 (37,9%) takux nmamuentoB (B orcyrcrBue OIIII
JeTanbHOCTh coctaBimsia  15,7%; p=0,012). Pazsutue OIIIl Ha d¢oHe panee
JAMArHOCTHPOBAHHOTO MHUOKAPANTAa BO BCeX 4 cydasx 0Ka3zajaoch (paraabHbIM.

OIIIT 3ak0HOMEPHO COMPOBOXK/IAJIOCH CHUYKEHUEM BEJIMYMHBI CYyTOUHOTO JINype3a

(y 21 6ompHOTO — Menee 1000 mi/cyt, y 7 U3 HuMX omnpenensiack oaurypus <500
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MJI/CYT), a TaK)K€ HapacTaHUEM KOHIICHTPAIlMd MOYEBHUHBI U KpPEaTMHUHA CHIBOPOTKHU
KpoBu: y 4 uenoBek (14%) TsokecTh MOBPEXKACHHUS MOYEK COOTBETCTBOBaia 1 CT. MO
kinaccupukamuu KDIGO («risk» mo knaccudukamuu RIFLE), y 5 (17%) — 2 ct
(«injury»), y 20 (69%) — 3 ct. («failure») [25, 55]. Pe3ynbrarsl aHaiusza pyTUHHBIX
CBIBOPOTOUHBIX MoKa3zarened cunapoma CBP y obcnenoBannbix 60mpHbIXx COVID-19

NpUBEACHBI B Ta0bnuLe 29.

Tabauna 29. Pe3ynbraTbl OMOXMMMYECKOTO aHajiu3a KpPOBU Yy OOCIIE€IOBAaHHBIX OOJbHBIX

COVID-19 B cpaBHEeHUU €O 3I0POBBIMU JTUIIAMHU

[Tokazarenu K — [Mammentsl | L — [Maumentsr | X — 310poBbIe p-value
¢ OI1IT (n=29) 6e3 OIIIT (n=83) (n=35)

DeppuTHH, HI/MIT 300,0 [120,0; 210,0 [140,0; 89,0 [65,0; K-L —>0,999

# 600,0] 320,0] 167,0] K-X —<0,001
L-X —<0,001

CPB, mr/n 90,0 [80,0; 90,0 [70,0; 100,0] 0,0 [0,0; 1,0] K-L — 0,896

# 100,0] K-X —<0,001
L-X —<0,001

[IpokanbIMTOHNH, 2,0 [0; 8,0] 1,0 [0; 4,0] 0,0 [0,0; 0,0] K-L — 0,509

HI/MII K-X —<0,001

# L-X —<0,001

[TpokanbIUTOHUH 20 (69,0%) 38 (45,8%) 0 K-L — 0,032

>2 HI/MIIL, 4el

Ipumeuanue: # - paznuuus 6 gvlOOpKax cmamucmuyecku oocmogepusl (kpumeputi Kpackena-

Yonnuca p<0,05).

OIIIT ObuTO accOMHUPOBAHO C PA3BUTHEM MOYEBOTO CHHAPOMA — IOSBICHUEM
MOYEYHOTO AIUTENHSI, IEHKOIIUTYpUEH, MUKporeMaTypuel, anbOymunypueit (=20 mr/n y
76%). Paznuunii B8 KHM B 3aBucumoctu ot Hanuuust/orcytctBus OIIII BhIsiBIEHO He
ObL10, ogHako noBbiieHne KHM 1o cpaBHEHHIO C TpyIIION CpaBHEHUS 3J0POBBIX JIUIL
3apeTUCTPUPOBAHO Kak B 1ejoM y 6oibHbIX COVID-19 (92,5 [73,6; 138,2] Mmmonb/i;
p<0,001), Tak 1 y manueHToB 0e3 MaHudecTHOro nopaxenus nouex (p<0,001). ®OH
npu OIIII coctaBuna 0,97 [0,75; 1,43] % u okazanace Beiie (p=0,047), yeM y OOIBHBIX
COVID-19 6e3 npusnakoB Tskénoit Hedpomnaruu (0,66 [0,45; 0,88] %). Pesynbrars

HCCJICAOBAHUA COCTOSAHUA ITOUCK Y 06CJI€I[OB3HHI)IX 0O0JILHBIX IIPUBCACHLI B Ta6J'II/II_[e 30.
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COVID-19 B cpaBHeHUU €O 310POBBIMH JIMLIAMU

[Tokazarenu K — IMammentsr | L — IMamuenTtsr | X — 310poBbie p-value
¢ OIIIT (n=29) | Ge3 OIIII (n=83) (n=35)

JlanHble OMOXMMUYECKOTO aHaAJIN3a KPOBU

MoueBuna, Mmmons/n | 19,1 [10,5; 27,6] 6,0 [4,9; 8,0] 5,3 [4,2; 7,0] K-L —<0,001

# K-X—<0,001
L-X— 0,293

Kpearunumn, 287,0 [113,7; 82,8 [74,2; 91,5] 72,3 [69,9; K-L —<0,001

MKMOJIB/JT 334,0] 79,9] K-X —<0,001

# L-X—0,014

JlaHHbIE aHANM3a MOYU

Huypes, mi 1080,0 [630,0; 1440,0 [1220,0; — K-L —<0,001

1250,0] 1600,0]
[Mmotrocth (min), r/n | 1015,0 [1010,5; | 1016,0 [1010,0; | 1018,0[1012,0; 0,648
1019,5] 1021,0] 1020,0]

WBC >4 n/3p, uen 19 (65,5%) 35 (42,2%) 0 K-L — 0,030

RBC >2 n/3p, yen 16 (55,2%) 27 (32,5%) 0 K-L — 0,031

ONUTENni MOYECYHbIN 16 (55,2%) 26 (31,3%) 0 K-L — 0,022

>2 11/3p, uen

AnpOyMHUHYpHSL, MT/JT 207,5 [20,0; 0 [0; 75,0] 0,0 [0,0; 10,0] K-L —<0,001

# 251,0] K-X —<0,001
L-X— 0,003

Harpuit (KHM), 89,0 [65,0; 92,5[74,5; 52,9126,5; K-L —>0,999

MMOJTB/JT 177,5] 113,4] 75,7] K-X — 0,001

# L-X— 0,001

Ipumeyanue: # - pasnuuus 6 8b100pKax cmamucmudecku oocmosepusl (kpumeputi Kpackena-
Yonnuca p<0,05).

Penokapouanvusie 63aumoomnowenus 'y 6onvuvix ¢ OIIl. TlpeacraBusier
uHrtepec (cm. Tabmuiyy 31), 4To B MOATrpyIE€ NAIMEHTOB C KOPOHABUPYCHOM
undpekuueit, ocnoxHEHHON OIII, uxcuposanucey 3naunmo (p<0,05) Gomnee BbICOKHE
KOHIIEHTpaluu MapképoB He Toibko Hedpomaruu (muctarud C, NGAL), no u IIM
(KOK, tpononun I) u — ¢ tenaenuuei k goctoepHoctu (p=0,071) mo cpaBHEHHIO C

noarpynmnoit 60iapHEIX COVID-19 6e3 OIIIl — CH (NT-proBNP). Ilpu stom B
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MEXy KoHIeHTpalen aunokainHa Moy U NT-proBNP (1s=0,549; p=0,034).

Ta6auna 31. Pesynsrarel uccnenoBanus 6uomapképos [IM, CH u OIIIl y oGcrnenoBaHHBIX

6onpHBIX COVID-19 B cpaBHEHUH €O 30POBBIMH JIHIIAMHU

= (S

TTokazaremu K — ITanmenTs! L — ITamueHTHI X — 3n0poBbie p-value
¢ OIIII oe3 OIIII

n=29 n=83 n=35
K®K cbiBopoTkn 104,5 [90,0; 82,0 [72,0; 93,0] 82,0 [69,0; K-L —<0,001
(obmas), En/n 163,5] 107,0] K-X—10,010
# L-X—>0,999
KO®K (o6rmmast) >167 6 (20,7%) 4 (4,8%) 0 K-L — 0,010
En/n, uen

n=15 n=73 n=35
TpomonuH [ 0,02 [0,01;0,30] | 0,01[0,01;0,02] 0,01 [0,01; K-L—0,012
CBIBOPOTKH, HI/MJI 0,01] K-X —<0,001
# L-X—0,231
Tpomonusn [ >0,1 4 (26,7%) 5 (6,8%) 0 K-L — 0,021
HI/MJI, Y€l
NT-proBNP 342,0 [12,1; 24,2 [6,0; 92,7] 8,4 [3,5; 11,8] K-L— 0,071
CBIBOPOTKH, TIT/MJI 1206,0] K-X —<0,001
# L-X —<0,001
NT-proBNP >225 9 (60%) 8 (11%) 0 K-L —<0,001
IIT/MJI, 9eIT

n=29 n=73 n=35
Hucratun C 2,912,1; 3,4] 1,2 [1,1; 1,6] 0,710,6; 0,9] K-L —<0,001
CBIBOPOTKH, MKT/MJT K-X —<0,001
# L-X —<0,001
Hucratun C >1,6 29 (100%) 11 (15,1%) 0 K-L —<0,001
MKT/MJ1, Yell
NGAL mouu, Hr/Mi 5,2[1,7; 8,6] 2,3 [1,5;3,7] 0,8 10,7; 1,0] K-L — 0,039
# K-X —<0,001

L-X —<0,001

NGAL >9,8 ur/mi, 2 (6,9%) 0 0 K-L — 0,023

Ipumeuanue: # - pasnuuus 6 8bl00pKax cmamucmudecku oocmosepusl (kpumeputi Kpackena-

Yonnuca p<0,05).
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Heo0xonuMo momgyepKHyTh, UTO MPEBBILIEHUE KOHIEHTpauuu nucraruia C >1,6
MKI/MJT ObUTO BBIsIBIEHO y 40 manueHToB, U3 HUX y 29 yenoBek (72,5%) oHo ObuLIO
accouunpoBaHo ¢ pazButueM OIIIl B Teyenue Ommxailimux 4 CyTOK; TAKUM 00pa3oM,
YyBCTBUTEJIBHOCTH AaHHOTO Metoaa aunarnoctuku OIIIT cocraBuna 100%. ROC-ananu3
MOJITBEPK/IA€T BO3MOXKHOCTh NMPUMEHEHUS JAHHOTO MapKEpa JJisi paHHETO BBISIBICHMUS
OIIII npu COVID-19: nns uucraruna C mmomanps non kpuboid (AUC) cocraBuia
0,949; 95% JW: 0,910 — 0,988, p<0,001, yTo MPEBOCXOAMIO COOTBETCTBYIOIIHNE
nokazarenu i1 NGAL (AUC=0,705; 95% AU: 0,575 — 0,834, p=0,001; cm. puc. 28).
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Pucynok 28. ROC-kpuBble, xapaktepusyrouue crnocoOHocTs mmcratmHa C u NGAL

nporro3zuposars pazsutue OIIII npu COVID-19

OOpamaer Ha ce0si BHMMAaHHE, YTO B OTCYTCTBME MHOKApJUTa y MAI[UEHTOB C
OIIII perucTpupoBaIuCh MPSAMBIE KOPPEJSIIIUOHHBIE CBA3UM MEXKIY KOHIIEHTPALUSIMHU
NT-proBNP u nucraruna C (rs=0,697; p=0,017), NT-proBNP u NGAL (rs=0,843;
p=0,001) u Tponnonuna I u anOoymunypue (rs=0,623; p=0,041), a Takxke — IIUCTaTHHA

C u NGAL (1rs=0,863; p=0,001).
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Oxokapouozpaguueckue napamempst y OOTbHBLIX KOPOHABUPYCHOU UHpeKyuel,

ocnoodicnénnot Ol npencrapiensl B Tabaumax 32-33.

Tadmmua 32. Pyrunsaeie OxoKI'-napamerpel y oOcnemoBaHHbIX OosnbHbIXx COVID-19 B

CpaBHCHHHU CO 3JO0POBLIMH JIMIIAMHU

IToxazarenn K — IMammentsl ¢ | L — [TammenTtst 6e3 | X — 3m0poBbie p-value
OIIIT (n=12) OIIIT (n=46) (n=16)

Onenka nuacronuueckoit pynkuuu JDK

E/A 0,94 [0,84; 1,05] 1,08 [1,01; 1,13] 1,48 [1,32; 1,70] K-L — 0,074

# K-X —<0,001
L-X —<0,001

E/A <1, uen 7 (58,3%) 9 (19,6%) 1 (6,3%) K-L — 0,007
K-X—0,212
L-X— 0,003

Ornenka cucronudeckoi ¢pynkmmn JDK

DU, % 63,5[57,0; 66,0] 65,0 [63,0; 67,0] 71,5[66,0; 77,0] K-L — 0,430

# K-X — 0,004
L-X— 0,022

Y JIK, % 38,0 [37,3; 39,0] 39,0 [37,0; 41,0] 41,0 [36,0; 45,8] 0,376

CTpyKTYypHO-T€OMETPHUECKUE TTapaMeTPhI CepAra

OTC JDK 0,35[0,29; 0,41] 0,39 [0,34; 0,41] 0,36 [0,34; 0,38] 0,151

O06 JIII, mn 52,0 [46,3; 52,8] 48,0 [45,0; 50,0] 41,0 [33,8; 50,5] K-L—0,414

# K-X—0,014
L-X—0,117

O6 IIIT, mn 38,0 [33.8; 39,0] 38,0 [34,0; 39,0] 38,0 [30,5; 44,8] 0,942

Ipumeuanue: # - pasmuuus 8 8bl00pKax cmamucmudecku docmosepusl (kpumeputi Kpackena-

Yonnuca p<0,05).

Ha dopmupoBanue muacromuueckoit nucyukmuu npu OIIIl moxeT yka3wsiBaTh
CHIWKeHHe Oonee yeMm y monoBuHbl OonbHbIX COVID-19 ¢ Tsxénolt Hedponarueit
Menuanbl cooTHoueHus: E/A<1, a Ttakxe HekoTopoe yBenumdyeHue OO0 JIIT [60, 68].
Heo6xomumo no06aButh, uto coorHomieHue E/A 3naunmmo (p<0,001) orpurmarenbHO
KOpPEJMPOBAIO ¢ KOHIEHTpauusiMu kpeatuHuHa (rs=-0,518) u moueBunsbI (rs=-0,358)

CBIBOPOTKH KPOBHU.



104

Xorts BenmunHa @YU JDK y 6onbabix COVID-19 oka3zanachk 3Ha4UMO HUXKE, YEM Yy
3I0POBBIX JIMII, TOCTOBEPHBIX PA3JIMUNN JTaHHOT'O [TOKA3aTess B NOArpyNIax MalueHTOB

C HAJIMYUEM U OTCYTCTBUEM OIIIl B HCCJIICAOBAHUHN HE BBIABJICHO.

Tab6auna 33. [lokazarenu KpOBOCHAOXKEHUS U HHTPaAMypajbHOTO TpajJdeHTa MHOKaplaa y

obcnenoBanHbIX 0o0pHEIX COVID-19

[Tokazarenu Bonbabie ¢ OINII (n=12) | bonsabie 6e3 OIIIT (n=46) p-value
IMGg * 2,8 [2,4; 3,0] 3,512,9; 4,1] 0,012
IMGiast * 2,912,7; 3,3] 3,813,3; 4,4] 0,001
IMHAis V max, cm/c 22,5[19,3; 26,3] 28,5 [24,0; 32,3] 0,006
[MHAi« FVI, cm 4,7[4,4;5,1] 5,7 [5,2; 6,6] 0,003
perf V max, cm/c 25,5[19,8; 28,8] 33,0[27,8; 37,0] 0,002
perf FVI, cm 6,05 [5,3; 6,3] 7,6 [6,8; 8,0] 0,004

Ilpumeuanue: * - nokazamenu pasHvl pazHOCMu CKOPOCMU OBUNHCEHUL IHOOKAPOA U INUKAPOA

coomeemcmeerHHo 6 CUcCmoity u ()uClCI’I’lOJZy.

Kak cnemyeT u3 mpencraBieHHbIX HaHHBIX, pazButre OIIII nmpu kopoHaBUpPYCHOU
uH(pEKIMU OBbLIO acCOLMMPOBAHO, B TEPBYIO OYEpPENb, CO CHIKCHHEM IOKa3aTesei
kpoBocHaOxkenust muokapaa ([THAq4 V, [THA 4« FVI, perf V max, perf FVI) u ckopoctu

nerkeHnss Mmuokapaa (IMGsis, IMGuiast).

5.3. KapauopeHomyJbMOHAJIbHbIE B3aUMOOTHOLIECHUS TMPH CepPAeYHOM
HEA0CTATOYHOCTH Y 00JbHBIX COVID-19

Obwasn xapakmepucmuka MUoKapouaibHou ouc@yuxkyuu y oonvnovix COVID-19.
[IposBnenus gucyHKUMM MUOKapaa (KIMHUYECKUE — TepupepruuecKue OTEKH,
HaOyXxaHHe IEHHBIX BEH, CUCTOIUYECKUM IIyM B 1 TOUKe ayCKyIbTalllH, Ta0OpaTOPHBIE
— Hapactanue kKoHueHTtpanuu NT-proBNP, wHHCTpyMeHTanbHbBIE — CHUKEHUE
cootHomieHuss E/A, yBenmudeHue pa3MepoB Kamep cepiiia) peructpupoBaiuch y 40
(35,7%) mannenToB k 3-10 AHIO TOCTIUTATU3AIINH.

Pa3sutue CH npu COVID-19 He Ob110 accouuupoBaHo co 3HauuTenbHO (>50%)

IJIOIIA/IbI0 MOpaXkeHusl JIETkuX, HabOmomaBiiencs y 29 (72,5%) takux OonbHBIX (Y
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unauBuaoB 0e3 CH nmueBmonust KT-3/KT-4 craguu ompexaensuiack B 63,9% ciyuaes;
p=0,353) u Gosee BeIpakeHHOU necaryparnueit (88,0 [84,0; 90,0] % npotus 89,0 [85,3;
90,8] % cootBeTcTBeHHO; p=0,267).

VY 9 marnuenTtoB Ha 5-10 geHb rocnuTanu3anuu AuarHoctupoBanioch [IM (B 6
clly4asix — Yy TMalMeHTOB ¢ 00bEMOM mopaxkeHus Je€rkux Oonee 50%, B 3 — MeHee
50%). Kimanueckn s nmanumeHToB ¢ IIM OBUTO XapaKTepHO MPOrpecCUpOBAHME
OJIBIIIIKK, TIOSIBJICHHE YYBCTBA TSOKECTH JMOO OONMM MaBSIIET0 WM CXKUMAFOIIETO
XapakTepa 3a TpyAauHO#; 4 dYeloBeKa MpEeAbsIBISUIM KaloObl Ha cepianedOueHue. Y 3
O0ONbHBIX B | TOYKE ayCKyJbTallMM OMPEAEISIICS CUCTOJUYECKUM IIyM, YTO MOXKET
CBU/JIETEIILCTBOBATh O PA3BUTUH OTHOCUTEIBHOW MUTPAIIBHON HENOCTATOYHOCTH. Y BCEX
O3HAYEHHBIX TalMEeHTOB Tipu mnpoBeneHnn OKI'  peructpupoBaiuch CTOUKHE
uiemMudeckue uaMenenus (nenpeccust cermerra ST Gonee 0,05 mB) kak MuHUMYM B
IBYX CMEXHBIX OTBEJICHHUSX, YTO BKYIE C HAJIUYUEM OUYEBUIHON XPOHOJIOTUYECKOU
CBSI3M ¢ MH(EKIIMOHHBIM 3a00JIEBAaHUEM W TTOBBIIIICHUEM KOHIICHTPAIUU KapUaTbHOTO
tpononnHa [ (>0,2 Hr/mi) COOTBETCTBYET «OOJBIIUM» KPUTEPHUSM OCTPOTO
MHOKapAUTA, TOCTATOYHBIM JIJI IOCTAHOBKH JaHHOTO nuardosa [10].

VY 4 OonbHbIX B TeueHue 2-4 nHel mocne pa3Butus [IM aumarHoctupoBaioch
OIIII (3,6% ot Bcex oOcneqoBaHHBIX MaIMeHToB). JleTanbHbIN Mcxon HaOmonaucs y 7
(77,8%) OonbHBIX ¢ MuOKapauTtoMm (y OonbHbix COVID-19 6e3 IIM — y 16,5%;
p<0,001).

Kapouopenanvuvie 63aumoomrnowenuss y 00nbHbIX ¢ Ouchyukyuer Muokapod.
PesynbraTel uccnenoBanus coctosgHus nodek y nagueHtoB ¢ CH mpu COVID-19
(Tabnuma 34) AEMOHCTPUPYIOT MOBBIMIEHHBIE MO CPABHEHHUIO CO 3/IOPOBBIMU JIHIIAMU
KOHIIEHTpPAllUM MOYEBUHBI U KpPEAaTHUHMHA CHIBOPOTKHM KPOBU M aJbOyMHUHA W HaATpPHs
MOYH, MPU 3TOM BBIPAKEHHOCTh albOYMUHYPUU B JIAHHOW MOATPYNIE C TEHJCHIIUEH K
noctoBepHocTd (p=0,076) mpeBOCXOIMIa TAKOBYID Yy OOJBHBIX 0€3 NpPU3HAKOB
mucynkiuu JOK. CTaTUCTUYECKH 3HAUUMBIX Pa3IMYMi HCCIEIyeMbIX MOKa3aTelie B

NoJrpynmnax O0JIbHBIX KOPOHABUPYCHOW MH(EKIIUEH MOIydeHO HE OBLIO.
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COVID-19 B cpaBHEHUU CO 3I0POBBIMH JIUTIAMHU

[Tokazarenu F — ITatmentsl | G — [laumentsr | X — 3q0poBbIie p-value
¢ CH (n=40) 6e3 CH (n=72) (n=35)
JlanHbIe OMOXUMUYECKOTO aHAIIU3a KPOBU
MoueBrHa, MMOJIB/JT 7,7 [5,6; 19,8] 6,8 [4,9; 13,0] 5,3 [4,2; 7,0] F-G— 0,394
# F-X— 0,002
G-X— 0,041
Kpearunumn, 99,4 [96,3; 84,3 [74,2; 72,3 [69,9; F-G— 0,752
MKMOJIb/JT 287,5] 150,0] 79,9] F-X —<0,001
# G-X—0,001
JlaHHbBIE aHANIM3a MOYU
Huypes, mi 1080,0 [630,0; 1440,0 [1220,0; — F-G—0,117
1250,0] 1600,0]
[TnotHOCTH (Min), r/1 | 1250,0 [865,0; 1395,0 [1127,5; | 1018,0 [1012,0; 0,561
1490,0] 1520,0] 1020,0]
WBC >4 n/3p, uen 20 (50,0%) 34 (47,2%) 0 F-G—0,778
RBC >2 n/3p, yen 14 (35,0%) 29 (40,3%) 0 F-G— 0,582
OnuTenuii MoYeYHbIN 14 (35,0%) 28 (38,9%) 0 F-G— 0,684
>2 11/3p, e
Ansbymunypus, mr/n | 75,5 [0,0; 220,3] 10,0 [0,0; 80,0] 0,0 [0,0; 10,0] F-G— 0,076
# F-X —<0,001
G-X— 0,001
Harpwuii, MMomb/1 93,3 [73,3; 92,5[72,8; 52,9 [26,5; F-G —>0,999
# 162,0] 125,4] 75,7] F-X—<0,001
G-X —<0,001
Ipumeuanue: # - paznuuus 6 gvlOOpKax cmamucmuyecku docmogepusl (kpumeputi Kpackena-
Yonnuca p<0,05).
B noarpynmne manuentoB ¢ CH Habmiomanuch 3aKOHOMEpPHO Oosiee BBICOKHE
YPOBHU  CHEIU(PHUYHBIX TOKa3zareled MHUOKApAUaIbHONW JUCHYHKIMH, OJHAKO

KOHIICHTPAIIMA MapKEPOB MOBPEKACHHUS TMOYEK Y JAHHBIX OOJBHBIX KOPOHABUPYCHOM
uH(pEKIMen ObUTH JTUITH HE3HAYUTEIIBHO BhINIE, YeM y manueHToB 6e3 CH (cm. Tabmuiry
35).

[IpumevarensbHo, uyro B mnoarpynne mnagueHtoB ¢ CH  @ukcupoBanuch

MOJIOKUTEIbHBIE KOPPEISLUOHHBIE CBSI3W MEXIy TpomoHHMHOM [ u mucratuHom C

(rs=0,331; p=0,043) u mexxy NT-proBNP u NGAL (rs=0,47; p=0,003). Kpome Toro, B
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NOArpynmne mnauueHToB ¢ muokapautom 60e3 OIIl perucrpupoBanuch 3HAYMMbIE
BBICOKME TIPSIMBIE KOPPEJSLUMOHHBIE CBA3M MeExay KoHuneHTpauusmu NGAL wun

tpononuHa I (rs=0,949; p=0,014), a takxke NGAL u NT-proBNP (1s=0,9; p=0,037).

Tab6auna 35. Pesynbrarel uccnenoBanus mapképoB [IM, CH u OIIIl y obcnenoBaHHBIX

6onpHBIX COVID-19 B cpaBHEHUH €O 30POBBIMH JIHIIAMHU

[Tokazarenu F — IMammenTs ¢ | G — [Nanuentsr | X — 310poBbIe p-value
CH 6e3 CH

n=40 n=72 n=35
KOK ceiBopoTkH 93,0 [81,0; 83,0 [72,8; 94,8] 82,0 [69,0; F-G — 0,009
(obmas), En/n 158,0] 107,0] F-X—0,133
# G-X—>0,999
KO®K (o6rmmast) >167 9 (22,5%) 1 (1,4%) 0 F-G —<0,001
En/n, uen

n=38 n=50 n=35
TpomonuH [ 0,01 [0,01;0,13] | 0,01[0,01;0,02] | 0,01 [0,01;0,01] F-G— 0,038
CBIBOPOTKH, HI/MJI F-X— 0,002
# G-X — 0,654
Tpomonusn [ >0,1 9 (23,7%) 0 0 F-G —<0,001
HI/MJI, Y€l
NT-proBNP 87,9 [10,2; 17,3 [5,1; 48,2] 8,5([3.,4; 11,8] F-G — 0,009
CBIBOPOTKH, TIT/MJI 773.,9] F-X —<0,001
# G-X—0,016
NT-proBNP >225 17 (44,7%) 0 0 F-G —<0,001
IIT/MJI, 9eIT

n=40 n=62 n=35
Hucratun C 1,6 [1,1;2,6] 1,3[1,1; 1,9] 0,710,6; 0,9] F-G — 0,770
CBIBOPOTKH, MKT/MJT F-X —<0,001
# G-X —<0,001
Hucratun C >1,6 19 (47,5%) 21 (33,9%) 0 F-G — 0,169
MKT/MJ1, Yell
NGAL mouu, Hr/mi 3,7[1,8;5,7] 2,2 [1,5;3,9] 0,8 [0,7; 1,0] F-G— 0,233
# F-X —<0,001

G-X —<0,001

NGAL >9,8 ur/m, 1(2,5%) 1 (1,6%) 0 F-G — 0,752
qen

Ipumeuanue: # - pasnuuus 6 8bl00pKax cmamucmudecku oocmosepusl (kpumeputi Kpackena-

Yonnuca p<0,05).
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TakuM o00pa3oM, y BKIIOUEHHBIX B uccienoBaHue namueHtoB ¢ COVID-19
BBISIBJICHO HAJIMYUE TMOJIOKHUTEIbHBIX KOPPENSIIMOHHBIX CBSI3€M MEXIy OOJBITMHCTBOM
MapKEpPOB KapAWaJbHOM M TMOYEYHOM JUCPYHKIMH, HPU STOM Jaxe y OOIbHBIX
KOpOHaBUpYCHOM uH(peknuer, He ociaoxaéaHon CH wu  OIIIl, 3adukcupoBaHbl
JIOCTOBEpHO Oosiee BBICOKHE (B CpaBHEHUM ¢ He HHPuUIupoBaHHbIMU SARS-CoV-2
unauBuaamu) koHueHTpanuu NT-proBNP u nuctatuna C B CIBOPOTKE KPOBH, a TAKKE
JUINOKAJIMHA B MOYE.

Pe3ynpraThl  HACTOSIIETO  MCCIENOBAHMS  MOATBEPKIAIOT  BO3MOXKHOCTH
npuMeHeHuss KOK, tpormonmua I, NT-proBNP, nucrarnna C u NGAL nmnsa pannen
muarnoctuku OIIIl mpu kopoHaBHpPYCHOM HH(EKIMH, a HAIWYUE KOPPEISIIMOHHBIX
CBSI3€M MEXAy BBIIICO3HAYCHHBIMU MapKEpPaMHU Kapauo- W HePpomaThuu, a Takxke
OxoKI'-mapameTpaMu W TOKa3aTelsIMU  a30TBBIACIUTEIILHON  (QYHKIMH  TOYEK
JIOTIOTHUTENIHO yKa3blBaeT Ha opMupoBaHue (yHKIHOHATHHOM B3aUMOCBSI3U MEX]Y
cUCTeMaMu KpoBooOpamieHus u modek y 6ompabix COVID-19.

AHanornyHo, TMOJIyYEHHBIE  PE3yAbTAaTbl  IMOATBEPKIAIOT  BO3MOXKHOCTH
npuMeHeHuss KOK, tpomonnna I m NT-proBNP B nmarHoctuke MuokapauaabHOU
IUC(YHKIMU MPU KOPOHABUPYCHOM HMH(EKUMHU, a BBIABICHUE PAAa KOPPEISLMOHHBIX
CBSI3€M MEXIy JaHHBIMU IOKa3arelsiMu U Mapképamu Hedponaruu (uuctatun C,
NGAL) mpu CH emé€ pa3 mnomu€pkuBaeT 3HAYUMOCTh  (PYHKIIMOHAIBHON
COTPSHKEHHOCTH CEPICIHO-COCYAUCTON CUCTEeMBI U odek y 0onbHbix COVID-19.

O060011as1 BBIIEU3I0KEHHOE, HEOOXOIUMO OTMETHUTh, YTO BCE PACCMOTPEHHBIC B
JAHHOW IVIaBE€ BapUaHThl TE€UYECHHsI 3a00JE€BaHUS COMPOBOXKIAIOTCS COYETAHHBIM (Kak
MUHUMYM, CyOKIIMHUYECKUM, a B Psijie CllydaeB U MaHU(PECTHBIM) MOPaKEHUEM Cep/La
M TI0YEK, YTO I[IO3BOJIIET IPEANONOKUTh BO3MOXKHOCTh Pa3BUTUSA CHUCTEMHOIO
«rtareHtHoro» KPC y 3HauWTENbHOM YAaCTM NALMEHTOB C TSKEIBIM TEUYECHHEM

KOPOHABUPYCHOM MH(DEKIUY.
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ITIABA 6. HTATOMOP®OJIOI'MYECKASA XAPAKTEPUCTUKA
MOPAKEHUSA CEPIIIA U TIOYEK ITPU KOPOHABUPYCHOM MHO®EKIIUU

Ilamomopghonocuueckasn xapakmepucmuxa ungapxma muoxapoa npu COVID-19.

B xonme mn3ydenusa 281 mpoTokona maToIOroOaHaTOMUYECKUX HCCIIEIOBAHUN BBISIBICHO,

yto nuarHo3 OVIM kak ocnokHEeHHe KOPOHABUPYCHOM MH(EKIMN yKa3piBaeTcs B 93 u3

HUX; TakuM oOpaszoM, y nui, ymepmux or COVID-19 u ero ocnoxHeHuil, HHPapKT

MHOKapJaa Bcrpevaercs B 33,1% cimy4daes.

Makpockonuueckue npuszHaku OWM omnpenensiuch HENOCPEICTBEHHO MpU

MaTOJIOr0AaHaTOMUYECKOM HccienoBanud y 54 mamuentoB (58,1%); mo pesynbraram

TUCTOJIOTMYECKOTO HCCIICIOBaHUS MHUKPOMH(ApPKT auarHoctupoBaH y 39 (41,9%).

KJII/IHI/IKO-HaTOMOp(i)OJIOI‘I/I‘-IGCKaH XAPAKTCPUCTUKA ITAlIMCHTOB JAHHBIX ITOAI'PYIIIL

npescTaBieHa B Tadnuue 36.

Tabauna 36. Knunuko-naromopdonorudeckas xapakrepuctiuka OVIM npu COVID-19

[loka3arens Bce namuenTsl [Tauments ¢ OUM, [TaumenTsl ¢ p-value
(n=93) BBISIBICHHBIM MUKPOUH(PAPKTOM
MaKpOCKONu4ecku (n=54) (n=39)
Bospacr, ner 72,0£14,7 73,1£12,8 70,5+16,9 0,390
Mo, M / XK, uen 39/54 20/ 34 19/20 0,260
(%) (41,9% / 58,1%) (58,8% /41,2%) (48,7% / 51,3%)
ATl B aHaMmHe3e, 88 (94,6%) 53 (98,1%) 35 (89,7%) 0,076
qen
CaxapHhslif tuader 19 (20,4%) 13 (24,1%) 6 (15,4%) 0,305
B aHaMHE3e, el
Bupychas 91 (97,8%) 53 (98,1%) 38 (97,4%) 0,815
ITHEBMOHHS, YeIT
BakrepuanpHas 54 (58,1%) 20 (37%) 34 (87,2%) <0,001
MTHEBMOHHS, el
I'pubkoBas 12 (12,9%) 3 (5,6%) 9 (23,1%) 0,013
THEBMOHUS, eIl
[TneBmMouncTHAs 6 (6,5%) 0 6 (15,4%) 0,003
MTHEBMOHHS, Yell
Cencuc, uen 23 (24,7%) 8 (14,8%) 15 (38,5%) 0,009
Muoxkapaur, uen 5 (5,4%) 0 5(12,8%) 0,007




110

[Ipaktnuecku y Bcex nanueHtoB ¢ OUM npu COVID-19 orMmeuanuchk npuzHaKku
BUPYCHOM NMHEBMOHMH: MOJHOKPOBUE KAMWIUISIPOB MEKAIbBEOJSPHBIX IMEPErOpoAOK,
BETBEU JIETOUHBIX apTepuil W BEH, JECKBAMAIIMs DIUTENHUs, CBexue (UOPUHOBHIE U

OpraHu3yIoIIMecs TPOMObI, BHYTPUATIbBEONIAPHBIN OTEK (pucC. 29).

Pucynok 29. Bupycnas naesmonust npu OMM y 6onbHbix COVID-19 (nosicHeHusI B TEKCTE).

Oxkpacka reMaTOKCHJIHHOM | 303uHOM, 10%/0,25

Y 15,4% wmenkoo4aroBelii HH(PAPKT (MUKpPOMHGAPKT) HE COMPOBOXKAAICS
ONsIIKaMu, TeMOJIMHAMUYCKH 3HAYMMBIMHM CTEHO3aMU M aTepOTpoMO03aMu; TIPU KUZHU
OH ObUI UarHOCTUPOBaH Juulb y 12,8% 6onbHbIX. Cpeau nanueHToB, y kotopsix OUM
OTIPEICIISIICA MaKPOCKOMTMYECKH, peobiaaano nopaxenue 3anuei (53,7%) u nepennei
(50%) crenok muokapaa. Y 42,6% Boisinen OVIM MexokenynouKkoBOl Meperopoaku, y
20,4% — OoxoBou ctenku, y 11,1% — Bepxymku. Y 29,6% B maronorudeckuit
npoiiecc ObUTM BOBJIEUYEHBI 2 CTEHKH MHUOKapna, y 16,7% — 3 u Gonee. ¥ 1 manuenta
(1,9%) 3apuxcupoBan OMM mnpaBoro xemyaodka.

JlanpHedmuii aHanu3 maToMopOIOTHYECKUX SIBICHUH, comyTcTByonmx OUM
pu COVID-19, Ob11 0CyIIECTBIEH C UCKITIOYCHUEM TTAIIUEHTOB C CaXapHbIM JUA0ETOM

B aHaMHe3e, a Takxe JuIl ctapiie 70 JIeT; UTOrOBYIO BHIOOPKY COCTaBWIM 32 MPOTOKOJIA
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0onbHBIX KOpoHaBUpYcHOUN uMHpekuuen (18 (56,25%) myxuun, 14 (43,75%) KeHiun),
ymepuminx B Bo3pacte 58,3+11,4 ner. YV ykazaHHBIX JUI OBUIM JIUAarHOCTUPOBAHBI
CIIEAYIOIIHE TAaTOMOP(OTOTHUECKIE CUHPOMBI:

1. Tpombosmbonuueckue senenus. JIns OOMBHBIX Kak € Makpo-, TaK U C
MUKPOCKONIMYECKU BbIsiBIIeHHBIM OWM 0Ob110 XapakTepHO Hadu4He B TKAHW MUOKapiaa
MPU3HAKOB TPOMOOAMOOIMYECKOTO CHHAPOMA (CMEIIaHHbIE TPOMOBI B IPOCBETAX
cocynoB, (GOKychl MUKPOMH(GAPKTOB, MO Tepudepur KOTOPHIX — CTa3 W CIAIK
DPUTPOLIUTOB B  COCYyAaX MHUKPOUMPKYISITOPHOTO pycla; cha3Mm, JAUCTOHHS,
HEPAaBHOMEPHOE KPOBEHAIOJIHEHHUE apTepUid U apTepuodl, JeikocTassl;, puc. 30).

2. Tpombocemoppacuueckuii cunopom. Tpomboremopparnueckuit, wi JIBC-
cuapom mpu COVID-19 taxxe ObLI XapakTepeH AJis NallMeHTOB KaK ¢ KPYIHO-, TaK U
C MEJKOOYAaroBbIM WH(MAPKTOM W TMPOSBIUICS B TKAHU MHOKapAa IUIa3MaTHYeCKUM
MPOMUTHIBAHUEM COCYIUCTBIX CTEHOK M MEPUBACKYJISIPHBIMU MHUKPOTEMOPpPArusiMU U3

HEU3MEHEHHBIX 3pUTpoLUTOB (prc. 30).

Pucynok 30. TpomOGoambonumueckue u TpomOoreMopparudeckue sieineHuss npu OUM vy

6onbpHbIX COVID-19 (nosicaenus B Tekcre). Oxpacka reMaTOKCHINHOM U 303uHOM, 10x/0,25

TpOM603M6OJII/I‘IeCKI/IC 141 TpOM6OF€MOppaFHq€CKHC ABJIICHUA JUATHOCTUPOBAJIIUCH

MU B JpYIux OopraHax W TKaHIX. TaK, IMPAaKTUYCCKHU Yy BCCX IMAIIMCHTOB OBIJIA BBISIBJIICHBI
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MEJIKOOYaroBble MEPUBACKYJSIPHBIE TEMOpPpPAruv W/WiId TPOMObI B MPOCBETAX COCYAOB
TOJIOBHOTO MO3ra, JIETKUX, CEJIE3EHKU U MOYEK; OTMEYAINCh TAaKKE TAKUE MPOSIBICHUS
JIBC-cunnpoma, Kak MHOXKECTBEHHBIE KPOBOMBJIUSHHS B MATKHE TKAaHU TOJIOBBI, IO
BUCIICPATIbHYIO TIEBPY, B MapUETATBHYIO OPIONINHY, B CIU3UCTYIO O0OJIOUKY SI3bIKA U
CEPO3HO-TEMOPPAruyecKuil  TpexeoOpOHXUT. [PO3HBIM  OCIOKHEHUEM  SIBIISUICS
reMOpPParnyecKuil HEKpO3 TOHKOW KHIUKH, AUArHOCTUPOBaHHBIA y 15,6% yMmeprimx.
3HaUMMBIX pPa3IUYUil B PACHPOCTPAHEHHOCTH IMEpeYUCieHHbIX mposieaeHuin JIBC-
CHUHApPOMA B paCCMATPUBAEMBIX MOATPYINAX HE 3a(PUKCUPOBAHO.

3. Muoxapoum. Y 1 6oapHoro COVID-19 (Myxuunbl 38 n€T), THCTOIOTUYECKOE
UCCJIeI0BaHME TO3BOJIUIIO (MOMHUMO MHUKpPOMH(DAPKTA) AMATHOCTUPOBATH MEXKYTOUHBIN
MUOKapauT. Ero xapakTepHbIMU TNPOSIBICHUSIMHU SIBISIIOTCA (OKYChl BOJHOOOpa3HOM
nedhopMalii MHOLIUTOB C TUKHO30M UX sI/IeP, BEIPAKEHHBIN HHTEPCTULIUATIBHBIN OTEK U
paccesiHHasg MONIUMOP(QHOKIETOYHAasT WHQUIbTpalus CTpoMbl Muokapaa (puc. 31).
Pa3BuTne MmokapauTa COMpOBOXKIAIN CETICHC, OakTepuaibHas U rpudkoBas (puc. 32)

ITHCBMOHHMI.

' _- 1 '. -.-.-'.L% LI ; b
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Pucynok 31. MexXyTOYHBIII MUOKApAUT NMPH MUKpouHpapkTe Muokapaa y 6onsaoro COVID-

19 (nosicuenus B Texkcre). OKpacka reMaTOKCUIMHOM U 303uHOM, 10x/0,25
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Pucynok 32 DnemeHTsl Mullenuss B TKaHU J€rkux y OompHOro COVID-19. Oxpacka

reMaTOKCHUINHOM U 203uHOM, 40x/0,25

TakuMm o0Opazom, MO JaHHBIM MPOTOKOJIOB MATOJIOrOAHATOMUYECKUX BCKPBITHH, Y
OONBIIMHCTBA OOJBHBIX KOPOHABUPYCHOM MH(DEKInend nHpapKT MUOKapAa pa3BUBAJICA
Ha (OHE IIUPOKO OMHUCAHHOTO OJHOBPEMEHHOTO TSKEIOrO MOPAXKEHUSI COCYIHUCTOTO
pyclia pa3IM4HbIX OPTaHOB U TKaHEH, B TOM uucie — nouek [ 14, 15, 18, 24, 64, 66].
Kpome Toro, mpencrapisercss KIMHAYECKH 3HAYUMON BEpPOSITHOCTh Pa3BUTHS
MEXYTOYHOTO (MHTEPCTHUIIMATHHOTO) MHOKAPAUTA Y TAIMEHTOB ¢ MUKPOUH(PAPKTOM H
CENCHUCOM, TIPH OSTOM HEOOXOAMMO OTMETHUTh, YTO 1O pe3ylIbTaTaM JaHHOTO
PETPOCHEKTUBHOIO aHaIM3a JMATHO3 «MHUOKApIUT» IMPHU KU3HU TMAlUEHTY BBICTABIICH
HE ObLII.

Ilamomopghonozuueckas xapaxmepucmuka KapOUOPEeHAIbHO20 CUHOPOMA Npu
COVID-19. KomOunupoBanHasi cepaeunas (Ha ¢oue OWMM) wu mnodeuynas
HEJ0CTaTOYHOCTh, KOTOpasi MoxeT TpakroBarbcsi kak KPC, muarnoctupoBanace mpu
xu3Hu y 21 u3 32 6onbHbIx COVID-19 (65,6%). ¥V Bcex 3THX NAIlMEHTOB, IOMUMO
BBIIIICONTUCAHHBIX TPOMOOIMOOINYECKUX U TPOMOOTEMOPPATrHUECKUX SIBICHUN B TKaHU
MHUOKap/aa, HaOmoganach maroMopdonorudyeckas KapTHHA «IIIOKOBOW TOYKH) —
HaOyxaHWe ¢ HEKPOo3 HE(PPOTETUOLMUTOB, OTEK HWHTEPCTUIMAIBHOW  TKaHH,

HEPaBHOMEPHOCTh KPOBEHAIOIHEHUS COCYJOB KOPKOBOTO M MO3TOBOTO CIIOEB, CTa3
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SPUTPOLIMTOB B COCYIaX MUPaMuJ, KpacHbie U (GrUOPHUHOBBIE MUKPOTPOMOBI B TPOCBETAX
KaMWUIAPHBIX ~ TIETeIb TPYIN  KIyOOYKOB, MHOXKECTBEHHBIC TEPHUBACKYIISIPHBIC
MUKPOTEMOPparu M3 HEU3MEHEHHBIX HSPUTPOLMTOB B MO3TOBOM CJIO€, HaJIU4Ue
THAJIMHOBBIX W 3€PHUCTBIX IUJIMHJIPOB B MpocBeTax KaHaiblieB (puc. 33). B psge
ciiydaeB (PUKCHPOBAJIMCHh OYarv HMIIEMHUYECKOTO MH(}apKTa B KOPKOBOM CJIOE€ TOYKH C

HEKpo30oM kak MUHUMYM 20-40% MpOKCUMAJIbHBIX U3BUTHIX MOYEUHBIX KAHAIIBIIEB.

AP
=

Pucynok 33. «llloxoBas mouka» y OombHbIX COVID-19 (moscHenuss B Tekcte). Okpacka

FeMaTOKCHUINHOM H d03uHOoM, 10x/0,25.

[Tomumo »5TOro, Ha THUCTOJIOTMYECKHX Cpe3ax BBISBIsUIACh MepudoKagIbHas
auMdonuTapHas HHQUITPALUS TPYIIIT COCYAUCTHIX TOYEYHBIX KITyOOUKOB.

Crnenyer OTMETUTh, YTO KapTHHA «IIOKOBOW MOUYKM» U MOBPEXKJIECHUS MHUOKapa
npu COVID-19 coyeranach ¢ BbIIICO3HAYEHHBIMU U3MEHEHUSIMU U B JIETOYHOW TKaHU
— pecnupaTopHasi COCTABISIONIAas TPOMOOIMOOIMUECKOTO U TPOMOOTEMOPParuieckoro
CHUHJIpOMa MPOSBISUIACE MHUKPOTEMOPpPAarusiMM B NapeHXUMY JETKOro, HaJIUuueM B
IpoCBeTax TPYII ajdbBEOJd TPEUMYIIECTBEHHO MPUCTEHOYHO PaCIOIOKEHHBIX
TMAJIMHOBBIX MEMOpaH, TMM(OLUTOB U MaKpO(aroB, IOJTHOKPOBUEM COCYAOB JIETOYHOU
napeHxuMbl Ha (oHE cmazMa M MaJOKpOBHUSI apTepui, CTa30M OHPUTPOIUTOB B

KalmnJuipax MEKaJIbBCOJPHBIX IIEPETOPOAOK, CMCEIIAHHBIMU TpOM6aMI/I B IIPOCBETaxX



115

COCYJIOB; B psIJIE Clly4aeB HAOMI0AANICA THOMHBIN AKCCYAAT B MPOCBETAX aIbBEOI.

Crout 100aBUTH, YTO ONHUCAHHBIE B JAaHHOW I1aBe TPOMOOAIMOOIUYECKUE U
TpoMOOoreMopparuiueckue maroMop@ooruueckKue SBJACHUS B TKaHIX JIETKUX, CEpla U
noyeK HabOJII0ManuCh, B TOM yucie, 1y 8 ymepmmx nanueHToB ¢ KPC, Bxitou€Hubix B |

rpynny (KJIMHUKO-TaboparopHas XapakTepUCTUKa KOTOPBIX IMPEACTABICHA B IMlaBax 3-

4).

Takum oOpazom, y ymepmux mnauueHtoB npu COVID-19 no pesynbratam
IIaTOJIOTOAHATOMUYECKUX BCKPBITHU 51 TMCTOJIOTHYECKOTO UCCIIEN0BaHUS
(GuKCUpOBaINCh TNPU3HAKM TPOMOOIMOOIMYECKUX U  TPOMOOreMopparn4yecKux
IIPU3HAKOB IIOPAXKEHUS KaK JIETKMX, TaK M CEpAlAa M IIOYEK, YTO SBISETCA
JOTIOJIHUTEIIBHBIM ~ TOKA3aTEJIbCTBOM ~ COYETAaHHOI'O, B3aUMOCBI3aHHOIO XapakTepa
KapAMOPEHOMYJIBMOHAJIBHBIX ~ MAaTOJIOTMYECKUX W3MEHEHMM NP KOPOHABUPYCHOMN
uHdpekuuu. Kpome Toro, nomydeHHble JaHHBIE TOATBEPKAAIOT BO3MOKHOCTh Pa3BUTHUS

COVID-accounupoBaHHOTO MHOKapIUTA.
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IVIABA 7. COCTOSAHUE CEPAEYHO-COCYJIUCTOM CUCTEMBbBI U
ITOYEK Y PEKOHBAJIECHEHTOB COVID-19

Knunuueckas xapakmepucmuxa. Y 19 (26%) o6ciienoBaHHBIX PEKOHBAJIECIICHTOB
B TEUEHHE 2-JICTHETO Iepuoaa mocjie rocnutanuzanuu no nosoxy COVID-19 6b10
JUArHOCTUPOBAHO BO3HUKHOBEHHE MO0 yTsDKEIEHUE (AMU30bI JeCTa0MWIN3alul U
HEeKOHTpoJmpyemoro TeueHus) Al, morpeboBaBiiee jis TOCTHKECHHS KOHTPOIsS AJ|
Ha3HAUYCHHS AHTUTUIEPTEH3UBHOW Tepanuu JuOo0 €€ WMHTeHCUUKAuu (Ha3HAYCHUs
JOTIOJTHUTENIbHBIX ~AHTUTUIEPTEH3UBHBIX IIpPEnaparoB); IMpPU H3TOM TEHACHIUU K
TUIIOTOHUM HE OTMEYAJOoCh HU Yy OJHOTO IMAalMeHTa. YPOBEHb CHUCTONMYECKOTO AJ|
cocraBun 133,5 [124,3; 141,8] mMm pr.ct., nuactonnueckoro — 88,5 [82,3; 94,0] mm
pr.cT. 8 (11%) peKoHBaJNECICHTOB MPEABSBISIIA >KaloObl Ha IEPUOAHYCCKH
BO3HHUKAIOIINE OTEKW HIDKHUX KOHEYHOCTEH, TIPU ATOM KajloO Ha OTEKHU BEK, JIMIla, OOIU
B TIOSICHUYHOW oOMacTu He oTMedanoch. CynmpaBEeHTPUKYIISPHAS /I KEITyJ0UKOBas
Taxukapaus (PUKCUPOBAIUCH IO JAaHHBIM XOJITEPOBCKOro MoHuTopupoBanus JKI' y 6
(8%), ®IT — y 8 (11%) uenoBek. PacrnpeneneHue nepeuucICeHHBIX OCJIOXKHEHUM B
3aBUCUMOCTH OT TSKECTU TNPEAIISCTBYIONIErO MOPAXKEHUs JIETKUX W HalW4dusd B
anamHeze mnepeHecéHHoro KPC mpencraBieHo Ha puc. 34-35 — BBIABICHO, YTO
nporpeccupoBanue Al ¢ TeHAEHIMEW K JOCTOBEPHOCTHM 4Yalle HaOIoAaIoCh ¥y

pexonBajnecreHToB KPC u 3naunmo vame — nocie naeBMonun KT-3/KT-4 cragumn.

40% 37,5%

35% p=0.017 p=0.153 p=0.24 PekoHBaTEC-
= 30% nentsr KT-3/
S 25% KT-4, n=40
S 20% 12.5% 12,5% 15,0%

g 15% i | M PexonBarec-
=
= 10% 6.3% ueHtel KT-1/
= 50 3,1% KT-2, n=32
0%
IlporpeccupoBanue Al',uen Taxukapaus, uen OIL gen

Pucynok 34. CepaedHo-cOCyIUCTbIE OCIIOXKHEHHs Yy OOCIEIOBaHHBIX PEKOHBAJIECIICHTOB

COVID-19 B 3aBUCUMOCTH OT TSKECTH MPEALIECTBYIONIETO MOPAKEHUS JIETKUX
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40%  36.7%

35% p=0.094 p=0.195 p=0.612

= 30% PexonBaneciieHThI
S 25% 19,0% KPC, n=30
=
g 20%
5 15; e 13,0%
E 10° : ‘ 9,5% B PexoHBaJIECIICHTHI
s 10% 4,8% 6e3 KPC, n=42

5%

0%

IIporpeccupoBanue Al', yen Taxukapaus, 4en @I, uen

PI/IcyHOK 35. CepI[e‘-IHO-COCYI[I/ICTBIe OCJIOXKHCHUSA Y O6CJ'I€,ZLOBaHHLIX PCKOHBAJICCLICHTOB

COVID-19 B 3aBucuMocTHu OT OT Hatnmuus B anamuese KPC

Oyenka cocmosiHusi KapOUOBACKYIAPHOU CUCmeMbl U NOYeK N0  OAHHbIM
nabopamopusix ucciedoganuii. Pe3ynbTrarbl HCCIENOBaHUS MapKEPOB Kapauo- U
Hedporarun y oOcienoBaHHBIX pekoHBaseciienToB COVID-19 mnpencraBieHbl B

tabnumax 37-40 u Ha puc. 36-38.

Tadauua 37. Pe3ynsrarsl ncciieoBaHUsS MapkEpPOB KapAHo- U HepponaTuu y 00CIe0BaHHBIX

pexonBanecieHToB COVID-19 B cpaBHEHHUH CO 3/I0POBBIMU JTUIIAMU

[Tokazarenu PexonBanecuents! (n=72) | 3mopossie (n=31) | p-value
NT-proBNP, nr/mn 211,0[173,3; 261,0] 8,5[3.4; 11,8] <0,001
NT-proBNP >225 nr/mn, yen 32 (44%) 0 <0,001
Hucratun C, Mxr/mi 0,8 [0,6; 1,0] 0,710,6; 0,9] 0,348
Hucrarun C >1,6 MKr/mi, yen 0 0 —
CK® no nucraruny C, 108,5 [98.,5; 115,8] 105,0 [93,0; 0,380
wir/mun/1,73m° 129,5]

Kpeatuann, MKMOB/1T 83,6 [75,2; 91,0] 72,3 169,9; 79,9] <0,001
CK® o CKD-EPI, mu/mun/1,73m* 69,5 [59,0; 81,8] 75,0 [65,0; 89,5] 0,120
AnpOymunypus >20 mr/mn, yen 0 0 —

VYV pekonBanecuenToB COVID-19 konuentpauusi NT-proBNP coxpansiach
MOBBIIICEHHON 10 CPaBHEHHUIO CO 3IO0POBBIMHM JUIAMU. B TO ke Bpems, He ObLIO

BBISIBJICHO Pa3NIMYMil B KOHIIEHTPAIIMU BhICOKOCTIEU(pUIHOTO Mapkeépa HepponaTuu —



118

nucrtatiHa C MeXJy HCCIeAyeMbIMU TpYIIAaMH; albOyMUHYpHsl TakXke He Oblia
JAMArHOCTHPOBAHA HU Y OJTHOTO OOCJIEJOBAHHOTO, YTO YKa3bIBa€T HA MIPEUMYLIECTBEHHO

MPEXOAIINI XapakTep MOpakKeHHsI MOYEK TPU KOPOHABUPYCHOM MHPEKIIUU.

Tabauna 38. Pe3ynbTarhl MccieaoBaHusl CHIBOPOTOYHBIX MApKEPOB Kapauo- U HedponaTHH B

pasrape COVID-19 u y pekoHBanieciieHTOB 3a00/IeBaHuUs

[Tokazarenu BonbHbIe B pasrape PexonBanecueHTs p-value
3aboneBanus (n=102) (n=72)

NT-proBNP, nir/mn 31,1 [6,5; 148,2] 211,0[173,3; 261,0] <0,001

Hucratun C, MKT/MII 1,5[1,1; 2,2] 0,8 [0,6; 1,0] <0,001

B T0 Bpems, kak ypoBeHb nuctatuHa C ChIBOPOTKM KPOBH Y PEKOHBAJIECIIEHTOB
KOPOHABUPYCHOM MH(EKIMN OBl 3aKOHOMEPHO HHXKE, YeM B OCTPOM MEpHOe
3aboseBaHus, yepes 2 roja mocie BHIIUCKU U3 CTalMOHapa HaOI0aluch 3HAUNTEIbHO

Oonee BricokHe KoHUeHTpauuu NT-proBNP.

Tadnuua 39. Pesynsrarsl nccienoBaHus MapkEpPOB KapAHo- U HepponaTuu y 00CIeq0BaHHBIX

pexonBanecienToB COVID-19 B 3aBucumocTH ot Hanuuus B aHamHeze KPC

TTokazarenu PexonBaiiecrieHTBI PexonBainecneHThI p-value
KPC (n=30) 0e3 KPC (n=42)
NT-proBNP >225 nr/mn, yen 15 (50,0%) 17 (40,5%) 0,423
CK® 1o miucraruny C, 107,0 [67,0; 116,5] 110,0 [107,0; 112,0] 0,438
wi/mus/1,73m?

NT-profNP, nriwn Iucramina C. MET/MI

A R
600,00 * Cae o
' - p=0.047 -
e -p=0.379 -
400,00
1,00 T
200,00 —— ; 0,75
0,50 J_ J_
a,0n ! ! ! : T T
3popoepte  Pexonpamecuenter ¢ KPC  Pexoneanecuentsl bes KPC 3popoeste  Pexoneanectientel ¢ KPC  Pexomeanectientsi Ges KPC
8,5 [3.4; 11,8] 2258 [185,5; 510.4]  188.5 [170,0; 251.3] 0,7 [0,6; 0,9] 0.8 [0,6; 1,0] 0,8 [0,6; 0,9]

Pucynok 36A-b. Pesynbrartel uccriempoBanus Mapk€poB kapauo- u Hedppomatuu (A - NT-

proBNP, b - mucraruna C) y o6cnenoBanHbix pekonBasiectieHToB COVID-19
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35%

30% 30,0% p=0.01 p=0.071
0 PexonBa-

= 25% JIECIICHTEHI
M
E 20% KPC
= 1s% 13,3%
= . M PexonBa-
E( 10% 7,1% JIECIIEHTHI

5% - 2.4% 6e3 KPC

0%

CK® <90 mi/mun/1,73M2 ,uen CK® <60 mi/mun/1,73M2, yen

Pucynox 37. Pesynbrarsl pacuéra CK® no nucraruny C y pexonanecuenro COVID-19

Kpearuems, mmons CK® mo (AD-£F/, mmhme/l 7302

120,00 A 100,00~ LN

(=]
o - p<0.001 -
110,00 8 o 0=0.002 - -

b

100,001 o

50,00 % 50,00

50,00 B
% 70,00

70,00

60,00 50, 00=1

50,00 T T T
3popoEsIe Pexoueanecrentsl ¢ EPC PexoneanectesTsl bes KPC

72,3 [69,9; 79,9] 88,0 [85.3; 94,3] 76,8 [73,9; 83,1]

[=ls]
o

50,00 T T T
300pOEBIE Pexoneanecientsl ¢ EPC Pexoxeanecuestsl bes KPC

75,0 [65,0; 89,5] 64,5 [59,0; 68,0] 77.0 [39,0; 87.0]

Pucynok 38A-b. Pesymprater uccienoBanus kpeatunuHa (A) m CK®, paccuuTaHHOW TIO

dopmyne CKD-EPI (b), y o6cnenoBannbix pekonBaneciieHTroB COVID-19

Y 12 pexonBanecuentoB COVID-19 (16,7%) ¢ukcupoBaioch CHHKEHUE
paccuntannoi no mucratuny C CK® menee 90 mu/mun/1,73m% a'y 5 (6,9%) — MmeHee
60 mi/mun/1,73m°. Ykasauusie sBnenus dame (mas CK® <60 mu/mun/l1,73m> — ¢
TEHJEHIIMEN K JOCTOBEPHOCTH) OTMEUAIUCh Y JIMI], MEPEHECIIUX B OCTPOM MEPUOJIEC
3a0oneBanuss KPC. HeoOxomMMoO NOAYEPKHYTh HAJIM4YMWE CpPEOHEH CHIIbI MpSAMOM
(rs=0,455) 3naunmoit (p<0,001) KOppeNnsIIMOHHON CBA3M MeX)y KOHUeHTpauusmu NT-
proBNP u nucratuna C chIBOPOTKH KPOBU 00OCIIET0BAHHBIX PEKOHBAIECIEHTOB.

VYV pexonBanecuentoB ocnoxkuéHHoro KPC COVID-19 naGmtopatorcst Oosee
BBICOKHE KOHIIEHTparuu chiBOpoTouHOro NT-proBNP u Gonee Huzkue 3nauenus CKO;

TaKuUM O6p3,30M, INIOJIYUCHHBIC CBCACHMA YKa3bIBAlOT Ha MOBBILICHHBIN PHUCK
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(bopMHUpOBaHUS NIUTENBHONU, KAK MUHUMYM JIATEHTHOM MUOKapAUaIbHON U PEHAIbHOU

auchyHKIMU U pa3Butus xponnueckoro KPC B o3HaueHHON moarpymre.

Tabauna 40. Pe3ynbrarsl ucciaenoBaHusi MapkEépoB Kapauo- U HedpomaTtuu y o0cie0BaHHBIX

pexonBaziecieHToB COVID-19 B 3aBUCHMOCTH OT TSKECTH MPEAIIECTBYIOIIETO NOPAXKEHUS JTETKUX

TTokazaremu PexonBaiiecrieHTHI PexonBaiiecrieHTHI p-value
KT-3/KT-4 (n=40) KT-1/KT-2 (n=32)

NT-proBNP, nir/mn 215,3[175,4;273,5] | 197,8 [171,0; 255,3] 0,297
NT-proBNP >225 nir/mn, yen 19 (47,5%) 13 (40,6%) 0,560
Hucratun C, MKr/mi 0,90,6; 1,0] 0,710,6; 0,8] 0,006
CK® no mucraruny C, 107,0 [69,0; 115,5] 111,0 [107,0; 117,0] 0,062
wi/mu/1,73m°
CK® no nucratuny C <90 10 (25,0%) 2 (6,3%) 0,034
wi/MuH/1,73M2, uen
CK® no nucratuny C <60 4 (10,0%) 1 (3,1%) 0,254
wi/mMuH/1,73M%, yen
Kpearunun, MkMonb/1 88,0 [83,5; 91,1] 75,11[72,5;79,9] <0,001
CK® no CKD-EPI, mn/mun/1,73m> 65,0 [59,0; 73,0] 77,0 [59,0; 87,0] 0,028

[IpencraBnser MHTEpeC, YTO HAJIUMYUE B aHAMHE3€ MHEBMOHUU C MOPaXCHUEM
nérkux, npesblmarommM  50%, ObUIO  acCOMUPOBAHO C  0o0Jiee  BBICOKUMH
KOHIIEHTpaluusiMu KpeatuHuHa u 1uctatuHa C u Oonee Huzkumu — CK®, uro
YKa3bIBa€T HA BEPOSITHOE COXPAHEHHE MAaTOJIOTUYECKUX PEHOITYJIbMOHAIBHBIX CBS3EH Y
pexonBanecienToB COVID-19.

Pesynomamet 3xoxapouoepaguueckoeo uccredosanus cuycts 1,5-2 roma mocie
BBIIUCKU TpuBeneHbl B Tabnumax 41-43. Hecmorps Ha TO, 4TO HU Yy OIHOTO
PEKOHBAJIECIICHTa KOPOHABUPYCHOM HMH(EKIMU HE ObUIO BBISBICHO CHCTOJIMYECKOU
muchyakimun (OPU<50%), 3HaueHWE MAHHOTO TMOKA3aTels OMPEACISIOCh JTOCTOBEPHO
Oosee HM3KUM, 4eM Y 310poBbIX Jmil. [Ipu sTom cHmxkenue E/A<I1, xoTtopoe MOXeT
CBUJICTEIILCTBOBATh O BEPOSTHOM JTUACTONIMUECKOW nuchyHKIMH, HaOII0Aan0Cch Oosee
YeM Yy TMOJOBHHBI OOCJIENOBAHHBIX W (PUKCHPOBAIOCH KaK IMPU HAIUYUHU, TaK U B

orcyrctBue KPC B anamuese [60, 68].
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Tadnuua 41. DOxokapauorpaduyeckue mnapameTpbl y pekonBaiecienTroB COVID-19 B

CpaBHCHHHU CO 3JOPOBBIMHU JIMIIAMU

[Tokazarenu PexonBanecueHTs! (n=72) 3nopoBsie (n=16) p-value
Onenka auacronmyeckoit GpyHkiwm JDK
E/A 0,67 [0,62; 1,00] 1,48 [1,32; 1,70] <0,001
E/A <1, uen 40 (56%) 1 (6%) <0,001
DTE, mc 172,5[167,3; 194,5] 148,0 [133,0; 166,3] <0,001
Onenka cucronuueckoid ¢pynkunu JOK
KCO, mn 35,0 [30,5; 41,0] 31,0 [24,8; 41,3] 0,084
KO, mn 108,0 [93,0; 124,0] 109,5[99,0; 123,3] 0,566
YO, mn 67,5 [58,3; 79,5] 78,0 [70,0; 82,0] 0,012
DU, % 65,0 [60,3; 68,0] 71,5 [66,0; 77,0] <0,001
CTpyKTypHO-reOMETpHUECKUE TapaMeTphbl cepALa
KCP JDK, mm 30,0 [28,0; 32,8] 28,5 [26,3; 31,8] 0,072
KAP JIK, mm 48,0 [45,3; 51,8] 48,0 [46,0; 51,0] 0,845
DK, Mmm 37,0 [34,0; 40,0] 30,5 [29,0; 32,8] <0,001

Tabauma 42. Dxokapauorpadudeckue mapameTpsl y pekonBaneciieHToB COVID-19 B
3aBUCUMOCTH OT Hanmu4us B anamue3e KPC
[loka3arenu PexonBanecuentst KPC PexonBaineciieHTsI 6e3 p-value
(n=30) KPC (n=42)

Onenka auactonuyeckoit GpyHkmu JDK
E/A 0,69 [0,64; 1,01] 0,67 [0,60; 0,83] 0,350
E/A <1, gen 15 (50,0%) 25 (59,5%) 0,423
DTE, mc 169,5[165,3; 172,8] 176,0 [167,8; 205,0] 0,202
Onenka cucronuueckoi ¢pynkunu JOK
KCO, mn 35,0 [32,3;41,0] 35,0 [30,0; 41,5] 0,765
KO, mn 110,5 [95,8; 125,5] 108,0 [88,0; 118,0] 0,297
YO, mn 73,0 [61,8; 83,0] 67,0 [54,8; 75,8] 0,036
DU, % 67,0 [61,3; 68,0] 63,5 [60,0; 67,0] 0,136
CTpyKTypHO-reOMeTpHUECKHe MapaMeTphl cepALa
KCP JDK, mm 30,0 [29,5; 32,3] 30,0 [27,8; 34,3] 0,721
KJIP JDK, mm 48,5 [45.,8; 52,0] 48,0 [44,0; 51,3] 0,614
DK, Mmm 37,0 [34,8; 39,0] 38,0 [34,0; 40,0] 0,272
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3aBUCUMOCTH OT TAKCECTH MPECAICCTBYIOIICTO ITOPAKCHUA JIETKUX

ITokazarenu PexoHBanecueHTbI PexonBanecueHTb! p-value
KT-3/KT-4 (n=40) KT-1/KT-2 (n=32)

Onenka auactonuyeckot Gynkimm JDK
E/A 0,67 [0,67; 1,00] 0,67 [0,57; 0,90] 0,165
E/A <1, gen 21 (52,5%) 19 (59,4%) 0,560
Onenka cucronuueckoit ¢pynkunu JOK
KCO, mn 35,0 [30,0; 41,0] 36,5 [32,5; 43,8] 0,240
KO, mn 108,0 [97,0; 122,5] 109,0 [88,0; 128,5] 0,742
YO, mn 68,5 [61,0; 80,0] 67,0 [56,5; 78,0] 0,433
DU, % 66,5 [62,0; 68,0] 62,0 [57,5; 66,8] 0,044
CTpyKTypHO-r€OMETpHUECKUE TTapaMeTphl cepALa
KCP JDK, mm 30,0 [28,3; 32,0] 30,5 [27,3; 35,0] 0,647
KIP JIK, mm 48,0 [46,0; 51,0] 48,5 [44,0; 56,0] 0,357
ITK, mm 37,0 [35,0; 39,8] 38,0 [34,0; 40,0] 0,445

3a wuckmoueHneM rmnokazarened DUy peKoHBalIECUEHTOB ITHEBMOHHHM C
nopaxkenueM JErkux KT-1/KT-2 u KT-3/KT-4 (He BBIXOASIIMX, OJHAKO, 32 TPaHHUIIBI
HOpMBI — >50%), nocToBepHbIX paznuunii IXoKI -nmapamMeTpoB Mexy UcCaeayeMbIMU
noarpynnamu neperecmmx COVID-19 nuir BeisiBIeHO HE OBLTO.

[Tomumo BeIIen3nOkeHHOTO, y 20 pexoHBasiecueHTOB (28%) ompenensiuch
npuzHaku JII' (CHJIA >25 mm prcr); y 5 denoBek (7%) — THUIEPIXOTEHHBIE
0o0pa30BaHus Ha CTBOPKaX KJIAMAHOB.

OOpamaer Ha ce0s BHMMaHWE, 4YTO B XOA€ KOPPENALMOHHOIO aHaiu3a y
BKJIFOUEHHBIX B HCCIIEIOBAHUE PEKOHBAJIECCIICHTOB OblLa BBIABICHA TpsiMasi cBsizb NT-
proBNP ceiBopotku kpoBu ¢ KO JIK (rs=0,242, p=0,041).

Tlocmunpapxkmusiii  kapouockneposz. Heobxogumo o0co00 OTMETHUTH, 4YTO Yy
nanuenTta, nepenécuero COVID-19 ¢ KPC u toranbusiM (100%) nmopaxeHuem JIErKux,
3apeructpupoBanbl  JKI-mpu3zHaku nNepeHeCEHHOTO

uH(papkra MuOKapaa (CM.

KIIMHUYECKUU TpUMED).
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Knunuueckuii npumep (ouenka cocmosanus 300poebs uepe3 2,5 zoda nocie 0cmpozo
nepuooa COVID-19). [locmungapkmmustii Kapouockiepos. Jlecounwtii puopo3 ¢ muHuUMAILHBIMU
usmenenuamu. Cyoxnunuueckas pecmpukmuenasn /[H.

Hayuenm C. 37 nem Haxoounics Ha CMAayuoOHaApHOM 00C1e008aAHUU 6 NYIbMOHOIO02UYECKOM
omoenenuu BY3 VP «IPKE M3 VP» 2. Hocescka ¢ 13.02.20242. no 17.02.20242. [Ipedvasnsiem
HCanobbl HA YMEPEHHYI0 00bIUKY CMEUAHHO20 XapaKkmepa npu 3HA4UmenvHol uuyueckou Hazpyske
(n00vEM no necmuuye Ha 3 IMadic), Npu SMomM AKMUBHO 3AHUMAEMCS CHOPMoM (OoKcom) 6e3 KaKux-
aubo 3ampyonenuil. Ilpucmynog o0biwKu 6 HOUHbIE YAChl, Hem, Kawiis Hem. bonu é epyonoul Kiemke
ompuyaem.

Jannvie ¢usuxanvnozo obcnedosanus: I panuyvl neckux 6 Hopme, NEPKYMOPHbIL 38VK
J1ecounblll. J[vixanue 8e3uKkyIsapHoe, NPOBOOUMCs No écem omoenam, xpunos vem. Y1 — 17 /mum,
SpO; — 98% ma ammocgheprom 6030yxe 6 nokoe. IlepKymopHo epanuysvi cepoya He UIMEHEHbl;
ayCKyIbmamueHo MoHbl cepoyd ACHble, pUMMUYHBLE, NAMON02UYEeCKUX uymoeg ne onpedensemcs. 4Y4CC
— 74 /mun, A] — 120/80 mm pm.cm. [leuenv ne svicmynaem uz-noo kpas péoeproti oyeu. Cumnmom
noKoNauueaHuss ¢ obeux cmopon ompuyamenvusii. Ilepugepuueckux oméxoe nem. HMHnoexc maccol
mena — 29 ke/m’.

Obwuii anamuz xpoeu om 14.02.20242.: RBC — 5,57*107 /n, zemoenobun — 154 2/n,
cemamoxpum — 47%, WBC — 5,89*10° /n, PLT — 247*10° /n, COD — 4 mm/u.

Buoxumuuecxuii ananuz xposu om 14.02.2024e.: I'nrokoza — 5,18 mmonv/n, xonecmepun — 5,8
Mmonv/1, moveguna — 4,93 mmonv/n, kpeamunun — 115,21 mxmonv/n, CK® no CKD-EPI — 69
ma/mun/1,73m°, CPE — 0,64 ma/n, nokazamenu npouux pymuHHbIX OUOXUMUYECKUX MApKEpoé 6
npeodenax nopmol. Lucmamun C — 0,75 mxe/mn, CK® no yucmamuny C — 118 ma/mun/1,73m°, NT-
proBNP — 675 ne/mn, 1gG k SARS-CoV-2 — 225 BAU/mn. Ilokasamenu koaz2ynozpammol 8 npeoenax
Hopmol, [I-Oumep — 150 ne/ma.

Ananuz mouu om 14.02.20242.: Ilnomnocmo — 1023, pH — 6,0; 6e3 namonozuu.

Pesynomamor  sxoxkapouoepagpuueckoco  ucciedosanus  om  13.02.20242.:  cmeopku
MUMPATLHO2O KIANAHA He UMeHeHbl, pecypeumayus HesHauumenvnas. E/A — 1,05; DTE — 171 wc,
J3JIA — 11 mm pm.cm. Cocmosinue aopmul, 1€204HOU apmepuu U UX KIanaHos, mpuKkycnuoaibHO20
kranana — 6e3 namono2uu. UMMIDK — 109 2/w’. KJJO JDK — 150 ma, KCO JDK — 77 ma, @U no
Simpson — 51%. 3axnouenue: HMK 1 cm.

Ha OKI" om 15.02.20242. pumm cunycossiii, npasunvhviti ¢ YCC 70 yo/mun. Omrnonernue

eKmMpu1eckoll ocu cepoya eieso. Pyoyoesvle usmenenus nudicHeti oonacmu (puc. 39).
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Pucynok 39A-B. ®parmeHT 3J'IeTp0KapI[I/IOI’paMMBI or 15.02.2024r. bonsaout C. 37 ner,

cmycTs 2,5 roga nocie nepeHecenHoi kopoHaBupycHoit nagpexmun COVID-19 (nosicHeHus B TeKcTe)

Hannvie xonmeposckoco monumopuposanus IKI' om 15.03.2024e. 3axnouenue: Pumm
cunycosviii ¢ YCC 45-171 yo/mun. YCC cpeousn onem 81 yo/mum, nouvio 64 yo/mun. L{upkaowwiii
unoexc — 1,34 (nopma). B meuenue cymox pe2ucmpupo8anucs: OOUHOUHbIE HAONCETYOOUKOBbIE
IKCMPACUCTNONBL — 7, MAKCUMANbHASL 4ACMOMA IKCMPACUCMOon — 2 8 4ac, 0OUHOYHble NOTUMOPDHbIE
JHrceny0ouKosble IKCmpacucmonvl — 12, maxcumanvbHas uwacmoma 3kcmpacucmonr — 4 6 uac.
Omuxnonenus ceemenma ST-T wHe e6viasneHo. Bapuabenvnocms pumma ymMepeHHO CHUDJICEHA.
Maxcumanvnas npooonscumenvnocms  unwmepsara QT — 0,46 cex npu YCC 57 yo/mun.
Cyomaxcumanvnaa YCC oocmuenyma (87% om maxcumanvro ozmoxcrou YCC).

Komnnexcnoe  ¢hynkyuonanvnoe uccineoosanue euewineco Owvixanua om 14.02.2024e.
3axnmouenue: JKEJI no dannvim boouniemuzmozpaghuu 6 npedenax eo3pacmuou Hopmul (4,9 1, 95% om
odomcnoeo), OEJI ymepenno chuocena (5,61 1). Ommeuaemcs pe3xkoe CHudiceHue OyHKYUOHANbHOLL
ocmamoynou emkocmu nézkux (POE): OOJI — 0,79 n, 37% om oonducnoeo, BIO — 2,07 1, 61% om
0012#CHO20 — 3HayumenvHo cHudicen. Ilo pesynomamam cnupoepaguu DPKEJI — 94%, ODPB, —
100%, ODB,/©KEJI — 81%. Conpomugnenue ovixamenvbHulx nymeti He ygenuueHo. [ughghysuonnas
CNOCOOHOCMb NIecKUX 8 npeoenax Hopmul (88% om 00n#cHO20 NpU 3a0epicKe ObIXAHUS).

Ilo pezynemamam xomnvromephot momoepaguu 201061020 mosea om 13.02.20242. oannvix 3a
namono2uiecKkue U3MeHeHUsl 8euecmed Mo32d He Bbls61eHO.

Ilo oannvim CKT opeanos epyownoti nonocmu om 13.02.20242. (puc. 40) 6 napenxume oboux
Jle2KUX CYONNe8panbHO GU3YANUSUPYIOMCS DEMUKYIAPHbIE USMEHEHUs 6 6Ude eOUHUUHBIX METKUX

6030YVUIHBIX KUCH, eOUHUYHBIX YUOPO3HBIX MHCEl.
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@]

Pucynok 40A-b. KT nérkux, ¢pponransHas (A) / akcuansHas (b) mpoekuuu ot 13.02.24r

Bonenoit C. 37 net, cycTs 2,5 roAa mocie nepeHeceHHol KOPOHaBUPYCHON MH(EKIUH (TIOSICHEHUS B

TEKCTE)

Taxum 06pazom, COBOKYNHOCHb GbISGIECHHBIX USMEHEHUL Modicem Obimb ONUCAHA OUACHO30M:
Hwemuueckas 6onesuv cepoya. Ilocmunghapkmuwiii kapouockiepos (UH@apkm muoxapoa HudiCHel
cmenku JIDK neuzeecmuou oasnocmu). HMK 1 cm. Ilpeocmaous XCH c¢ coxpanéumnoui gppakyueii
svlopoca JDK. Jlecounsiii huopo3z ¢ munumanvuvimu usmenerHuamu. CyOKIUHUYECKASE PeCMPUKMUBHAS

J[H. Uz6bimounas macca mena.

[IpuBenEHHbIM KJIMHUYECKUH puMep JNEMOHCTPUPYET BO3MO>XHOCTh
MPAKTUYECKH MOJHOTO KIMHUYECKOTO ((PyHKIIMOHAIBHOT0) BOCCTAHOBIEHUSI HE TOJIBKO
cep/la U MoueK, HO U JierouHo TkaHu B ucxone COVID-19 kpaiine TsxxEnoit cTreneHu
Tsokectd.  Credyer, oOAHAKO, OTMETUTh, YTO TIpU YDIYOJIEHHOM J1abopaTopHO-
WHCTPYMEHTAJILHOM HCCIICOBAHUHM Y JIaHHOTO PEKOBAJIECIIEHTAa OBUIH BBISBICHBI
NpU3HaKu CyOkiIuMHUYeckoil pectpuktuBHOM JIH, a Taxke mnepenecénHoro [IM
(uHapkTa MHOKAapJla HEU3BECTHOM JaBHOCTH, HE JUArHOCTUPOBAHHOIO IMpHU

rocnutanu3anuu B PKUB) u XCH.

Takum obpazom, y 26% nui, nepeneciiux COVID-19, cnycra 24 mec. nocie
3aBEpIICHUS OCTPOro nepuosia 3a00JeBaHus JUArHOCTUPYETCS CTaOMIIbHOE TOBBIIIIEHHUE
AJl B mpemenax | cTemeHW apTEepHATbHON TUNEPTEH3WH TUO0 (QUKCHUpyeTCs e
necrabmnm3anus (dMU301bI HEKOHTpompyemoro Tedenws). HaOmromaembie y 56%

pexonBasiectieHTOB cHuxkeHue E/A<l u y 44% — mnpeBsiieHne pedepeHCHBIX
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3HaueHH NT-proBNP CBIBOPpOTKM KpOBM MOryT YyKa3blBaTb Ha BEpPOSATHOE
dbopmupoBanue XCH, conpoBokaaemMoit TMacTOINYECKON TUCPYHKITHEH.

Y pekoHBalieCIIEHTOB KOpoHaBUpycHOW wuHpekuun, ocinoxHEéHHOM KPC, ¢
TEHJICHITMEN K JOCTOBEPHOCTH yalle (GuKcupyercs nporpeccupoBanue Al, kpome Toro,
y HUX HabOmomaroTcs Oojee BBICOKHME KOHIIEHTpaluu ChiIBOpoTodHOro NT-proBNP wu
6onee Huzkue 3HaueHuss CK®, 4ro yka3piBaeT Ha MOBBIIIEHHBIM PUCK (GOPMUPOBAHUS
xponnueckoro  KPC. Hamuuume  nOpsiMoil  KOPpPENALIMOHHOM  CBA3M  MEXAY
koHIeHTpauusiMud NT-proBNP u nucraruHa C ChIBOPOTKH KpPOBU OOCIEHOBaHHBIX
PEKOHBAJIECLICHTOB CBHJIETEIIbCTBYET 0 COXpaHEHUHU KapJIHOPECHATBHBIX
B3aMMOOTHOIIICHUH CITyCTs 2 rojia mociie NepeHecEHHOTo 3a00IE€BaHNUS.

[TonmyuyeHHble B HaACTOSIIEH paboTe pe3ysbTaTbl 00OCHOBBIBAIOT HEOOXOIAUMOCTh
JUTMTSIFHOTO JAMHAMHUYECKOro HaOmwoneHus 3a junamu, nepeHecmmmu COVID-19,
0COOEHHO — B Clly4ae, €Clid B OCTPOM IMepuoje MHMEKIUU e€ TEYeHHE OCIIOXKHIA

KOMOMHHpOBaHHas cepaeyHas u noueunas aucpynkuus (KPC).
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SAKJIIOYEHHUE

KoponaBupychast unpexknuss COVID-19 xapakrepusyercsi IUPOKUM CIIEKTPOM
KJIIMHUYECKHUX TPOSIBICHUM: HAPSALy C MAJIOCUMIITOMHBIM TEUYEHUEM, Y Psi/ia MALIUEHTOB
MOXET pa3BUBaThcsa UHTepcTULIMaIbHas nmHeBMoHus u OPIIC [10, 14, 15, 24, 88, 126].
Bmecte ¢ tem, ocobennocteio COVID-19 sBnsieTcs BeposSTHOE TeHEPAIU30BAHHOE
MOpaXeHUE BHYTPEHHUX OPraHOB, B MEPBYIO OYEpE/b, CEPACUHO-COCYUCTON CUCTEMBI
u nouek. Panee ObU1a MpoieMOHCTPUpPOBaHa OOIIHOCTh MATOTEHETUUECKUX MEXaHU3MOB
SARS-CoV-2-unayuupoBaHHbBIX KapAHO- U Heppomnatuu; Oonee Toro, (popMupoBaHue
JAHHBIX NATOJOTUYECKUX COCTOSTHUM MOKET MPOTEKATh B3AMMOCBS3aHO, YTO MO3BOJIMIIO
psAIy HCclenoBaTeNel BBIIBUHYTh THUIIOTE3Y O BO3MOXKHOCTH Pa3BUTHS Y OOJBHBIX
KOpOHaBUPYCHOM HHbeKIueil crnenuduueckoro kapauopeHanbHoro cuuapoma (KPC)
[73,77,79, 98, 114, 129].

OcHoBHast 1enb pabOTHl 3aKiOYallach B ONTUMH3ALHUM CHOCOOOB OLIEHKHU
TSOKECTH TEUEHUS W TPOTHO3UPOBAHUS HCXOMOB KOPOHABUPYCHOW WH(MEKITUU
MOCPEACTBOM BBISIBIICHUSI OCOOEHHOCTEM KapIUOpPEHAJbHBIX B3aMMOOTHOIIEHUM Y
00nbHBIX U pekoHBasieciieHToB COVID-19.

AHaM3 KIMHUYECKOW KapTUHBI 3a00JieBaHUsl ObUT BBIMOJHEH Ha 0aze bY3 VP
«Pecnybnukanckas kinuHudeckas uHbeknuonHas OonbHuiay (PKWUB) 1. MkeBcka.
beuo o6cnenoBano 112 G0MBbHBIX KOPOHABUPYCHOUW HH(EKIMEH THKEIOTo M KpalHe
TSOKENOTO TEUEHHs, HE HMEBIIUX B aHaMHE3e THKENBIX 3a00JIeBaHUM CepAeYHO-
COCYIUCTOM CHUCTEMBI U TMOYCK, U3 HUX MyX4nH — 51 (46%), xenmmH — 61 (54%);
Bo3pacT — 56,5 [39,3; 64,0] net. [lo nanaeiM criupanbHoit KT OI'K mHeBmonust KT-1
cTaauu ObuUta AuarHoctupoBana y 7 (6%) mamuentoB, KT-2 — y 30 (27%), KT-3 — vy
42 (38%), KT-4 —y 33 (29%) uenoBek.

JH, conpoBoxnaBmasics cHuwkenueM SpO, ot 93% no 70% na atmocdepHOM
BO3/yXe, HaOMIO/1aach y BCeX BKIIOUEHHBIX B HcciengoBanue 6onpHbIXx COVID-19. Co
CTOPOHBI JIPYTHUX OPraHOB M cucteM, Hamboisee yacTeiM (40 ven, 36%) ocioKHEHHEM

apisack aquchynkuua JOK, nposiBneHus KOTopol BappUpOBAIM OT YCUJICHUS OJIBIIIKH
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u passutus orékoB A0 (mpu IIM) kputnueckoro mnanenuss A/, HapymeHus
nepudeprudeckoro KpoBooOpalieHus u JietaibHoro ucxona. Pazsutue CH npoucxonumno
y 4 yenosek (10% cinyuaeB) Ha ¢oune OIIIL; y 9 manmenToB (22,5%) e€ hopmupoBaHuio
npenmectBoBaio [IM, y 21 (52,5%) — OGakrepuanbHas cynepuH(EKIus 1 cerncuc, y 6
(15%) — ®II. Becero @II Bnepsbie Obl1a BoisiBiieHa Y 8 (7%) manueHToB (B TOM YHCIIE
kak ocnoxkHeHue [IM — y 2 uenoBek). TOJIA Opma auarHoctupoBana y 3 (3%),
OHMK — y 5 (4%) 6oapubix COVID-19; manHbIe OCIOXHEHHUS OKa3alWCh IS
nanuMeHToB (daranpHbIMU. JleTanbHbI Hcxon Obul AuarHoctupoBadH y 24 (21%)
OOJIbHBIX.

JIist BKJIIOYEHHBIX B HCCIEAOBAHHME IMAlMEHTOB OBLJIO XapaKTepHO HaIUYUe
KapIUOPEHOMYJIbMOHAIBHBIX  B3aUMOCBA3€H. JICUKOLMUTYpUs, DOPUTPOLUTYpUS U
MOYEYHBIA JMUTENNA B Ocagke Moud daime oOHapyxkupanuch mpu COVID-19 ¢
IMHEBMOHMEHN,  CONPOBOXKJABIICHCS  moBpexaeHueM >50%  JIerOUHOM  TKaHU.
[loBbIIICHHBIE ~ KOHIIEHTpAIlMM  adbOyMHWHA B MOY€  TaKXKE  BBISBISUIHCH
MPEUMYIIECTBEHHO y OOJBHBIX KOPOHABUPYCHOW WHQEKIHEeH ¢ MaCCUBHBIM
MOpaXXCHUEM JIETKUX, YTO MOXKET OOBSCHATHCS PA3BUTUEM y HUX T€HEPAIM30BAHHOU
SHAOTENNAIBHONW AUC(HYHKUNN, ACCOLMUPOBAHHON C YBEIMYEHUEM KapIHOPEHAIbHBIX
puckos [17, 132].

Konnentpanuu nucraruHa C B CHIBOPOTKE KPOBU U JIUMOKAJIMHA B MOUY€ ObLIU
sHauumo (p<0,05) yBenmuueHbl B Tpynmne mnamueHToB ¢ cyortorampHoit (KT-4)
MMHEBMOHUEN MO CPABHEHMIO C TPYIIIOHN JIMIl ¢ 00bEMOM mopaxkeHuem JErkux a0 50%.
Tomeko y 2 (1,8%) Oompabix COVID-19 (B 000omx cmywasx — mpu KT-4)
3adukcupoBan ypoBeHb NGAL, mpeBblmaroniuii rpaHuilbl pepepeHCHBIX 3HAYEHUH, B
TO BpeMsl Kak BbicOkue (>1,6 MKr/mi) koHueHTpauuu nuctatuHa C ObLIM BBISIBICHBI Y
21 (53,8%) mnanuenta c nHeBmonuedt KT-3 cragum, y 15 (46,9%) nanueHtoB c
nHeBMoHuen KT-4 ctaguu u numb y 4 (12,9%) — npu naeBmonuu KT-1/KT-2 craguu.
Heob6xonuMo nmoauepkHyTh HATMYKE Y BKIIOYEHHBIX B ucciaeaoBanue 6onpHbIx COVID-
19 3HAYUMBIX OTPULATEIBHBIX KOPPEIALMOHHBIX CBA3€H MEXKIY MHHUMAJIbHBIM

3aUKCUPOBaHHBIM YpoBHeM carypauuu (SpO. min) ¥ KOHIEHTPALMSIMU MapKEPOB
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MOBPEXJICHUA U TUCPYHKIUU MOYeK — HucTaThiHOM C B ChIBOPOTKE KpoBH (rs=-0,274,
p=0,005), NGAL (r=-0,273, p=0,006) u ans6ymurom B Moue (1:=-0,407, p<0,001).
[lony4yeHHble pe3yabTaThl COMIACYIOTCS C JIMTEPATYPHBIMHU JTAHHBIMU: B YaCTHOCTH, B
mertaananuse A. Zinellu et A.A. Mangoni (2022) Take IpoAeMOHCTPUPOBAHO HATTUYHE
CBS3M MEXIy KOoHUeHTpanuedl nucrarnHa C M TSHKECThIO TEYEHHsI KOPOHABHPYCHOU
undpexuuu [149]. L. He et al. (2021) moarBep:knatot, 4to Oojiee BBICOKHE YPOBHHU
JUMOKaJNHA MOYM Hapsay ¢ 00bEMOM MOpaXeHUs JETOYHOW TKAHU aCCOLIMUPOBAHBI Y
o6onbHBIXx COVID-19 ¢ HeOnarompusTHBIM MPOTHO30M, OJHAKO aBTOPHI  HE
aHAIM3UPOBAJIM HAJIMYUE HEMOCPEACTBEHHOM CBS3M MEXIY JaHHBIMHU IOKa3aTesiMU;

CBEJICHUM O TTOJI00HOTO POjia UCCIEAOBAHUAX B TUTEpaType He ooHapyxeHo [100].

Cuctonuueckoit nucynkuuu (OPU<50%) B HACTOAIEM HCCIEIOBAHUU HE OBLIO
BBISIBJIEHO HM Y OJHOIO IIAMEHTa, OJHAKO CHWXEHUE COOTHOLICHHS MHKOBBIX
CKOpOCTE paHHEero u mo3aHero auacronuuyeckoro HanonmHenus JDK E/A<1, kotopoe
MOJKET CBHUIETEIBCTBOBATH O BEPOSTHOW JUACTOIMYECKOW AUCHYHKUIMHU, Yalle
HaOmoganoch y OonbHbix COVID-19 ¢ nmopaxenuem nérkux >50% [47, 60, 68].
Crnenyer Takke yka3arb Ha yBenuueHHble 00bEMBI I1I1 npu nmueBmonuu KT-3 u KT-4
CTaAWM TIO CPAaBHEHUIO C TOATPYNIONW OOJNBHBIX KOPOHABUPYCHOM HHQEKIHUEH C
NOpaKEHUEM JIETKHUX, He npepbimatomuM 50% nerounoit Tkanu. Kpome Ttoro, Tspkénas
nHeBMoHuss npu COVID-19 accomumupoBanack CO CHIKEHHMEM psiia IOKazarenaen
KPOBOCHAO)KEHUSI MUOKapAa — CKOPOCTH KPOBOTOKa B JAMACTONY B IPOCBETE COCYHa
neppopanta (perf V max) u HHTErpamsa CKOPOCTH IMOTOKA B JHACTONy B IPOCBETE

cocyaa nepdopanta (perf FVI).

Berllieo3HaueHHbIE TMHAMUYECKUE HApYLIEHUS KPOBOCHAOXKEHUS CepAeYHOU
MBIIIIIBI, IO BCEH BUAMMOCTH, CIIOCOOCTBYIOT YXYAIICHUIO akTUBHOU penakcaruu JDK B
AMACTONy U UHULUUPYIOT ONMHMCAHHOE B HACTOsIIEH paboTe pa3BUTHE IUACTOIMYECKOM
CH npu kopoHaBUPYCHOW HWH(MPEKUMH, OCHOKHEHHON TSHKENONM MHEBMOHMEH.
[lony4yeHHble pe3yabTaTbl UMEIOT MO COOOM M TEOpeTHYeCKoe OOOCHOBAHHUE: Kak
NOKa3bIBAIOT Psii COBPEMEHHBIX aBTOPOB, aHATOMO-()HU3HOIOTMUECKHE OCOOEHHOCTH

paboThl cepala OOBICHSIOTCS Teopuen «cnupanbHoi JeHTb» F. Torrent-Guasp,
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COMIACHO KOTOPOW (Pa3HOCTh CEPACUHOrO LHKIa 00YCIOBIUBAECTCS MOCIEI0BATEIHHBIM
COKpAII[EHHEM PAaCIIOJIOKEHHBIX MO YIJIOM APYT K APYTy BUTKOB MBIIICUHON CIIUPAIH,
o0ecreunBaroe CUCTOINYECKOE CKPYUYHMBAHUE W JUACTOJIMUECKOE pPACKPyUUBaHHUE
JIDK [38, 46, 61]. Takum 0Opa3omM, Kak CHCTONA, TaK U JUACTOJIA MPEJCTABISIOT COOOM
aKTUBHBIC TMPOIIECCHI, MPUUEM HanboJiee SHEPreTUUYECKH 3aTpaTHOM (a3oi sBIsETCS
nuacronuueckoe HanonHenue JIK [52, 61, 63]. Panee Obu1o omnpeeneHo, 4To MUK €ro
JTUACTOJIMYECKOTO PpAaCKpPy4YHMBaHHS IIPEANIeCTBYeT MUKy E, m moboe cocrosHue,
BIUAIONIEE HA CKOPOCTh PACKpyuHMBaHUS (B TOM YHCJIE — HIIEMHUS MbIIIEYHBIX
BOJIOKOH), CMOCOOHO CyYIIECTBEHHO ociabuth 3anmonnenue JIK [2, 52, 63]. Crour
OTMETUTh, UYTO CXOJHBIC TIPOSBICHUS JHUACTOIMYECKOM JTUCPYHKIIUU MOTYT
HaOmogaTbesi y OOJNBHBIX HMKCOJOBBIM  KIJICIIEBHIM OOpPPEIMO30M, a TaKke Yy

PEKOHBAJIECILIEHTOB T€MOPPAruiecKoil JIMXOPaIKU C TOYEYHBIM CUHIApPOMOM [2, 38, 52].

Ocmpuoiti KPC npu COVID-19. Beero coueTaHre MUOKapIUadbHON IuC)yHKINH
u OIIIl, xoropoe moxer TpakToBarbcs kak KPC, Obuio numarHoctupoBano y 14
BKJIIOUEHHBIX B HCCIIEJOBaHUE OOJIbHBIX KOpoHaBUpycHOU wuHbekmueit (12,5%).
®opmuposanre KPC nponcxoauino Ha 3-9 cyTKH rocnuTaiu3aluy U, COOTBETCTBEHHO,

Ha 5-14 nenb 3a0071€BaHMS U HE 3aBUCEIIO OT BO3pacTa MalueHTa.

Bepostaocts pazutusi KPC Bo3pacrana ¢ yBennueHueM oObEMa MOpaKeHUs
nerounoii Tkaun — KPC onpenensncsa npu nuesmonnu KT-1 cragum y 0, mpu KT-2 —
y 3,3%, ipu KT-3 — y 14,3% u npu KT-4 — y 21,2% 6onpubix COVID-19. ITomumo
storo, KPC Obln accomuupoBaH W ¢ 0Oojiee BBIpaKEHHOHM JecaTypaluei: meauaHa
MUHUMaNIbHOTO 3aukcupoBanHoro yposHs SpO, npu KPC cocrasuna 85,5 [81,8; 89,3]
%, B TO BpeMsi, KaK B TpymIe JUI] 0e3 TSHKENOM coueTaHHOM Kapauo- u HedponaTtuu —
89,0 [85,0; 91,0] % (p=0,029). ROC-ananu3 Takxe IpoAEeMOHCTPUPOBAII CITOCOOHOCTH
camxenuss SpO, mporunosupoBarb pazsutue KPC mpu COVID-19 — mnomanps mnopg
ROC-kpuBoit (AUC) nmna nmanHoro mokaszarenst coctaBuia 0,68 (95% JAU: 0,547 —
0,812, p=0,03). Takum 006pa3om, B HACTOSIIIIEH pabOTe OMpe/IeNIEHO, YTO OCOOCHHOCTHIO
COVID-onocpenoBannoro KPC siBnsiercs ero gopmupoBanre Ha (pOoHE 3HAUUTEITbHBIX

CTPYKTYpHO-(YHKIMOHAIbHBIX HAPYLIEHUH PECNUpPATOPHOM CUCTEMBI, YTO pPa3BUBAET
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te3uchl L. Lin et al (2022) u G. Guven et al (2021) o BaxXHOCTH pOJIM THEBMOHHUH U
OMOCPEZOBAHHON €10 TUIIOKCMU B MATOreHE3e KapAHOPEHAIbHBIX OCJOXHEHUW MNpuU

IaHHOM 3a0oneBanuu [98, 114].

Y o6ompapix ¢ KPC mpum COVID-19 B HacTosIeM HKCCIIECIOBAaHHHM Yallle
(buKcHpoBaNTach KOHIICHTPAIHSI TTPOKAIBIIMTOHNHA 2 HI/MJ 1 00Jiee — OHA BBISBIICHA Y
11 (78,6%) Takux nanuentoB (B orcyrctBue KPC — y 48%; p=0,032). [TonyueHnnsie
JAHHBIE CBUCTEILCTBYIOT O BOXXHOCTH BKJIaJa CHUCTEMHOTO BOCHAJICHUS B Pa3BUTHE
COVID-onocpenoBannoro KPC, uro cornacyercst ¢ muenueM J.A. Kim et al (2023) u
M. Apetrii et al (2020) [77, 109]. Takxke paHee ObUIO ITOKa3aHO, YTO BHICOKHE YPOBHU
MPOKAJBIUTOHNHA y TMAIlMEHTOB C KOPOHABUPYCHOM HH(QEKIMEH acCOIMUPOBAHBI C

pazButuem kak [IM, Tak u OIIII [110, 139, 144].

Denomunvt COVID-onocpedosannoeo KPC. B nacrosmieit pa6ore y 10 60abHBIX
COVID-19 ¢ KPC (71%) Ob1 nuarHoctupoBan KPC 1 tuma: nHa 3-5 cyTtku
TOCIUTANIM3AINKY Y HUX TPOSBISUTMCH MPHU3HAKK JUCHYHKIMKA MHOKapaa (HaOyxaHue
BeH Ieu, mnepudepuueckue OTEkH), KoHueHTparuss NT-proBNP cbiBopoTkr KpoBH
npeBbliiana peepeHcHyro rpanuity (225 nr/mit), mpu 3ToM y 7 U3 HUX OHA JOCTUTala
sHadeHuit cpoeime 500 nr/mi; gopmupoBanme OIIIl y ykazaHHON Tpynmbl JIHIL
npoucxoauio eme yepe3 1-3 cyrok. Kpome Toro, y Bcex 4 MamueHTOB ¢ COUYETAaHUEM
COVID-acconunpoBannoro muokapaura u OIIIl nmepBu4HO pa3BUBAIOCH HMEHHO
nopakeHne MUOKap/a, conpoBoxaasiieecs: popmupoBanueM octpoit CH u cHmkeHnem
Al

VY 4 6onpabIx COVID-19 ¢ KPC (29%) 651111 onipenenens! npusnaku KPC 3 tuma
(octporo  peHokapauanbHoro  cuHiapoma): OIIIl y  maHHBIX  MAIMEHTOB
IUarHOCTUPOBAIOCHh YK€ Ha 3-4 cyTku npeObIBaHUSA B CTAllIOHape, IpPU STOM
koHIeHTpauuss NT-proBNP cbIBOpOTKH KPOBH B 3TOT MEPUO HAXOIWIACH B JHUANA30HE
or 2,3 nmo 5,5 nr/mia, a KIMHUYECKHWE MPU3HAKU IUCHYHKUMU MHOKapAa (OTEKH,

HaOyXaHHE BEH IIeH, CUCTOIUYECKUN [ITyM) MTPOSBIISIIUCH TTO3HEE.
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[Tonmy4yeHHble PE3ynbTATHl COMIACYIOTCS C TEOPETUUYECKUMH MPEATNOI0KEHUIMU
— paHee BBICKA3bIBAJIMCh TMIIOTE3bI O HAJTMYUU PA3IMYHBIX MeXaHU3MOB pa3Butus KPC
y MalMeHTOB ¢ KOpoHaBUpycHoU mHpeknuent. Tak, octpas CH u kapIUOTeHHBIN MIOK
MOTYT CIOCOOCTBOBaTh CHWKEHHUIO PEHAIBbHOM mepdy3uu, 4yTO BEAET K KaHAJIbIIEBOU
IUchYHKIIMU U, Kak caencTtsue, k octpomy TH, uto xapakrepuo mist KPC 1 tuma [79].
Tot daxT, yTo cepaeuHas Mplna (BCIeACTBHE O0Iee BBHICOKOM, YeM B IPYTHX OpraHax
U TKaHIX, dKcmpeccun perentopoB k AIID2) Gomee BocmpuuMYKMBA K MATOT€HHOMY
neiictButo SARS-CoV-2 (uto 00ycliOBIMBAET MEPBUYHOE MOpPAKEHUE MHUOKapla MpHU
KOPOHABUPYCHOM MH(EKIUN), TAKKE CBUJIETEIBCTBYET B MOJIb3Y BEPOSATHOCTU PA3BUTHS
OIIIT na ¢ponHe BTOpUYHOM THUIOTEH3UU U CUCTeMHOU rumnokcuu [115]. Tem He meHee,
Oblla TOKa3aHa M NpPUHLIMIHAIbHAS BO3MOXKHOCTh pa3Butug npu COVID-19 KPC 3
TUIA, XapaKTEpU3YIOIIETOCs MOopakeHueM cepiaua Ha ¢GoHe TskENol HedponaThu
Bcaencteue aktuBaunu PAAC, cummaruyeckoldl HEpPBHOW CHUCTEMBI, MEpPErpy3Ku

ooséMoMm [79].

Bwmecte ¢ Tem, B Xoz1e uccienoBaHus ObUIO BBISIBICHO HAJIUYME MOJIOKHUTEIbHBIX
KOPPEJISIIIUOHHBIX CBSI3€H MEKTy OOJIBIIMHCTBOM UCCIEIYEMBIX MAPKEPOB KapAUAIbHON
U TOYEYHOM IUCHYHKIUH, YTO IO3BOJISIET CPOPMYIHPOBATH TE3UC O BO3MOXKHOCTHU
pa3BUTUA CUCTEMHOro «JjJareHTHoro» KPC y 3HaYuTEenbHOM 4YacTW MAIMEHTOB C
KOPOHABUPYCHOU MH(EKIIMEH, OCTOKHEHHON MOpaKeHueM JETKUX. Psl aBTOpOB Takxke
YTBEPKIAIOT, UTO pPa3BUTHE MopakeHUss Muokapjaa u nodyek npu COVID-19 Hocut
CUCTEMHBIM XapakTep M OOyCJOBIEHO OOIIMMHU KapAuMO- W He(pponaToreHHbIMU
(daxkTopamu, TakuMH Kak BupycHas aktuBanus PAAC, a takxke onocpeayembiii SARS-
CoV-2 UMTOKHHOBBIM IITOPM M, B HEKOTOPBIX CIy4YasX, CENCHUC, YTO MPEANOJIaraet
dbopmupoBanue octporo BropuyHoro KPC (KPC 5 Tuma) BHe 3aBUCUMOCTH OT BPEMEHU
MaHudecTauu Jepoxenyaoukooi nuchynkuuu u OIIII [77, 109].

«Kapouanvnviey u «penanvhviey Ouomapképvl kaxk npeouxmopvl KPC npu
COVID-19. C nocnenytomum pazsutuem KPC npu xopoHaBupycHoil nHpekuu Obuin
acconMupoBanbl TOBbIIIeHHBIE (p<0,05), B CpaBHEHHH ¢ JHIaMH 03 TKEIOU

COUeTaHHOU Kapauno- u HedponaTuu, koHeHTpauu KOK, tpononuna I u nucratuna C
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B chIBOpoTKE KpoBU U NGAL B moue. [Ipu 3ToM npeBbilieHne peepeHCHbIX 3HAYEHU I
yKa3aHHBIX MapkE€poB (3a uckiaoueHneM NGAL, ogHako, BKIItoYas CBIBOPOTOUHBIN NT-
proBNP) taxke nabmtonanock goctoBepHo yaiie (p<0,01) y mamuentoB ¢ COVID-19,
ocnoxxHéHHBIM KPC. IIpuMmedarensHo, yTO0 Hanboiee BHICOKHE MOKAa3aTeld IUCTaTHHA
C u nunokanuHa oTMevanuch y Tex 00apHBIX ¢ KPC, y KOTOpbhIX BIOCIEACTBUM OBLI
3adukcupoBaH netaabHbid ucxon (3,4 [2,9; 3,6] mxr/mn npotus 2,2 [2,0; 3,0] Mxr/mut;
p=0,017 u 8,2 [5,3; 9,3] ar/mun npotus 4,1 [1,9; 5,9] ar/mi; p=0,023 cCOOTBETCTBEHHO).

Jannbie npoenéHHoro ROC-aHann3a Takke CBUIETENBCTBYIOT, UTO MOBBIIIICHUE
koHUeHTpaunii KOK, tponnonnna I, NT-proBNP u nucratuna C B CBIBOPOTKE KpOBH, a
takxke NGAL B Moue Ha 3-5 CyTKH rOCIUTAIA3ALUH SBISETCS 3HAYMMBIM [TPEAUKTOPOM
pazButusa KPC. Tak, nna KOK mnomans non kpusoit (AUC) cocramna 0,831; 95%
JU: 0,730 — 0,931, p<0,001; nns Tpononuna I AUC=0,696; 95% AU: 0,522 — 0,870,
p=0,030; mns NT-proBNP AUC=0,740; 95% HAU: 0,543 — 0,938, p=0,008; nmns
nucratuHa C AUC=0,899; 95% 1U: 0,837 — 0,960, p<0,001; nnas NGAL AUC=0,802;
95% AU: 0,666 — 0,938, p<0,001. Ilpu »TOM HaWUIy4lIylO MPEACKA3aATEIbHYIO
CIIOCOOHOCTH MPOJAEMOHCTPUPOBAIM METOJIBI onpeaesieHus nucraruda C (onTuManbHOe
noporoBoe 3HaueHue — 1,75 Mkr/mi, ayBcTBUTENIbHOCTH — 100%, crienupuyHOCTh —
72,7%) u NT-proBNP (ontumanbHoe moporoBoe 3HaueHune — 236,6 mr/mi,
YyBCTBUTEIBHOCTh — 75%, crienupuaHocts — 89,5%).

[Tony4yennsie B paboTe pe3yabTaThl MOATBEPHKIAIOT, UTO TPATUIIMOHHO (JI0 HavYasia
MaHJeMUN) ucrnonb3oBaBiuecs s BeisiBiaeHus: KPC kapauo- u HeppocnenupuyHbie
OMOMAapKEPBl HE TEPSAIOT CBOEH aKTyaldbHOCTH W B paHHed nuarHoctuke COVID-
onocpenoBanHoro KPC [30, 31].

Aneopumm panneti ouacnocmuxu u ynpesxcoaroueti mepanuu KPC npu COVID-
19. YuuteiBas Bo3MOxkHO€ Haudano ¢GopmupoBanus KPC ¢ 5 nus 3a0oneBanus,
11e71eco00pa3HO MPOBOJUTH OLIEHKY CHIBOPOTOUYHBIX KOHIIeHTpauui 1uctatuHa C u NT-
proBNP B yka3aHHbIN cpok. [Ipy npeBbIlIEHUN BBIIEYKa3aHHBIX ITIOPOTOBBIX 3HAYCHUN
U, COOTBETCTBEHHO, OMNpEACICHNU BbIcOKOro pucka pa3zsutusi KPC, MoxHO

PEKOMEHI0BaTh MHUIIMKUPOBaHUe Tepanuu naruouropamu AIID. M3sectHo, uto SARS-
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CoV-2 obnagaeT cBOMCTBOM TpomHM3Ma K KJIETKaMm, UMEUM perentopsl kK AIID2 —
anbBEOJIOLINTAM, KapIHMOMHUOLHWTAM, OHHAOTeIHountaMm, a aucperymsinus PAAC
BBI3BIBACT BA30KOHCTPHUKIIMIO, YCWIMBAET OKCHUIATHUBHBIA CTPECC, YBEIMYHMBAET
BBIPAOOTKY MPOBOCTAIIUTEIBHBIX IUTOKHHOB (B yacTHOCTH, WJI-6), yTO mpuUBOAUT K
TUMNEepKoaryisiuu, pa3Bututo oonee Tspkénoro OPJIC u nmoBpexaeHnio Jpyrux OpraHoB
(cepama, mouek) [15, 79, 94, 118, 130]. B To ke Bpems, kak mokazanu M. Rurua et al.
(2023), uaruburopsl AII® momaBisAOT CHHTE3 MPOBOCIAIMTEIBHBIX ITUTOKHHOB H
XEMOKHHOB, UTO CITIOCOOCTBYET JOCTHKCHHUIO KOHTPOJSI HaJl CHCTEMHBIM BOCHAJICHUEM
U COCTOSHHEM CBEPTHIBAIOLIEH CHUCTEMBl KPOBH M BEAET K CHIDKCHHUIO pHCKa
TpomMOoTHUeCKUX ocioxHeHui y marueHToB ¢ COVID-19 u OPJC [130]. Cnenyet
OTMETHUTh, YTO camu 1o cebe uHrudutropsl AII® xopoio u3BeCTHHI Oaarogapsi CBOUM
KapaAuo- U HePOMPOTEKTUBHBIM 3(deKrTaM, a BHICKAa3bIBa€MblC B Hadalle MaHICMHU
OMACEHUs] OTHOCUTEJIBHO UX MOTEHIIMAIbHO HEONArompHUsTHOTO BIUSHUSA HA HCXObI
3abosieBanms OBLTH OMPOBEpTrHYTH B MeTa-ananuze M.E. Flacco et al. (2020) [23, 26,
92]. Kpome TOrO, B psific MCCIEMOBAHUN MPOJEMOHCTPUPOBAHO, YTO U OOJIAAI0IINe
cxonHbiM ¢ uHruOutopamu AllD MexaHusmom JeHCTBUS OJOKATOPHI PELETTOPOB
AHTMOTEH3MHA TaK)Ke MOTYT YIIy4lllaTh IPOTHO3 MPU KOPOHABUPYCHOU MH(PEKIUHU, B TOM
qucjie — y MaIlMeHTOB, paHee He MOTyJYaBIInX Moao0HoH Tepanuu [118].

Takum o6pazom, y OonbHbix COVID-19 T1skénoro TedeHUST MOXKHO
PEKOMEHI0BaTh ONpeEAEIeHUE ChIBOPOTOUHBIX KOHIeHTpauui NT-proBNP u nucratuna
C Ha 5 nenb 3a005ieBaHMSI M — B CIIydae MPEBBIINICHUS] ONTUMAJIBHBIX MOPOTOBBIX
3HaYeHHH (COOTBETCTBEHHO 236,6 mr/mu m 1,75 MKI/MJI) M OTHECEHHs TaIlMeHTa K
rpymnie Bbicokoro pucka KPC — Ha3HaueHWe NPEBEHTUBHOW KapAuo- U
He(ponpoTekTuBHON Tepanuu uHruoutopamu AllD wim Onokaropamu peLEnTOpOB
AHTMOTEH3WHAa  (IpW  OTCYTCTBMM  NPOTHUBONOKA3aHWUM —  WHIUBHUAYyaJbHOU
HEMEePEeHOCUMOCTH, aHTMOHEBPOTHMYECKOIO OTEKa B aHaMHe3e, OepeMEeHHOCTH,
rUNepKaueMuu  >5,5 MMOJIb/JI, JABYCTOPOHHErO CTEHO3a IIOYEYHBIX apTepHid,

CHUCTEMHOM TUNoTeH3un) [23].
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«Kapouanvnviey u «penanvuviey OUOMAPKEPBI KAK NPeOUKMOpbl J1emalbHO20
ucxooa npu COVID-19. BBIABIEHO, YTO C JIETaIbHBIM HUCXOAOM OBLIM aCCOIMUPOBAHBI
0osiee BBICOKME KOHIIEHTpanuu TpornoHuHa | u 1mucratnHa C B CHIBOPOTKE KPOBH, a
takke NGAL B moue (p<0,05). Jlonss manueHTOB C BBICOKUMH (>225 mnr/min)
MoKa3aTeJsIMU ChIBOPOTOUHOTO YpoBHS NT-proBNP B nmoarpynmne ymepmmx Takxe Obliia
cyiiecTBeHHO BbIle (36,4% nporus 13,6% y BeixuBmKX, p=0,019), Tem He MeHee, MO
nanHbiM ROC-ananmza mpenckasaTelibHas ClIOCOOHOCTh JAHHOTO MapKEpa OKaszaniach
comautensHoit (AUC=0,628; p=0,074). B To xe Bpems, ObUIO ONpPEACNICHO, YTO
3HAYMMBIMH NPEIUKTOPAMHU JIETATBHOTO MCXO/A SIBJISIOTCS MOBBIIIEHUE KOHIICHTpAIuu
tpononuna 1 (AUC=0,673; 95% HAU: 0,527 — 0,820, p=0,015), numnokaiuHa
(AUC=0,704; 95% JIH: 0,582 — 0,825, p=0,003) u mucraruna C (AUC=0,721; 95%
JI: 0,607 — 0,835, p=0,001). Pacuétsl moka3anau, 4To HaMOOJIBIIIEH TpeIcKa3aTeIbHON
CWJIOW B OTHOIICHWM DPa3BUTHs JIETAJHLHOTO HCXo/la o0ianaeT MOBBIIICHHWE YPOBHS
ChIBOpOTOUHOTO THcTarnHa C (ONMTUMaIbHOE MOPOroBoe 3HadeHue — 1,55 MKr/mui,
qyBCTBUTENBHOCTh — 75%, cnermuduanocts — 62,8%), 4TO yCHUIMBAET 3HAYMMOCTD
MPEAJIOKEHHBIX PEKOMEHAAIMA 0 CBOEBPEMEHHOMY OMPEEICHUI0 KOHIICHTpaIuu
YKa3aHHOTO Mapképa.

[Tony4yennsie B HacTosiiedl paboTe pe3ylbTaThl TaKKe MOATBEPKIAIOT paHee
0003HaUCHHBIC BO3MOXXHOCTH IIPUMEHEHHUSI B Kauye€CTBE IMPEAUKTOPOB JIETATbHOIO
ucxozia KopoHaBupycHoM nndeknuu Tpornonuna I [128, 133, 148], nucratuna C [34] u
nunokanuHa [81].

llapyuanvnoe oOasenenue (HanpsdiceHue) KUciopooa 6 Mode Kak MAapKéep
YVeHemeHUsl peHAIbHOU GyHKYuu. YCTaHOBIIEH (DAKT CHUKEHUS MaPIUaIbHOTO JaBICHHUS
kucinopona B Moue y nauueHtoB ¢ COVID-19 u KPC no cpaBHenuto co 3HaueHuem pO,
B Moue y null B orcytctBuu KPC (44,6 [43,0; 46,3] mm pr.cT. potuB 65,6 [47,1; 70,8]
MM pr.cT.; p<0,001). Takum o0Opa3zom, B XOAe HCCICAOBaHUS OBLIO MOJYYECHO
JOTIOTHUTENIbHOE  MPAKTUYECKOe  JIoKa3aTenbcTBO  Hammuust cBs3u OIIIl ¢
OTPULATEIBHOW JMHAMHUKOW JIaHHOTO IlapaMeTpa — pPacCTPOMCTBO PEHAIBHOMU

IréMOJMHAaMHKN (I/IHICMI/ISaIIPIH HO‘IKPI) HE TOJIbKO HETaTHMBHO BIUSIET Ha €€ MeTaboInu3M
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M, COOTBETCTBEHHO, (DYHKIIMOHATIBHBIA CTaTyC, HO U 3aKOHOMEPHO CIOCOOCTBYET
camkennto pO, B moue [57]. Panee yxe ObUIO MPOIEMOHCTPUPOBAHO, YTO JAHHBIN
MOKa3aTeNib SBISETCS YYBCTBUTEIBbHBIM MAapKepoOM INTyOMHBI YTHETEHUS] M CTENEHU
BOCCTAHOBJICHUSI (PYHKIIMM TI0O4eK Yy OOJIBHBIX TEeMOPPAruyecKod JHMXOPagKOu C
MOYEYHBIM CUHJIpOMOM [37].

Pazsutne KPC mnpu xopoHaBHpYyCHON HMH(EKIMH acCCOLUHUPOBAIOCH U CO
CHIDKEHHEM Tokazaresiel kpoBocHaOxkenus muokapaa (ITHA 4 V, [THAg« FVI, perf V
max, perf FVI). O1o emé pa3z nomuépkuBaetr ocodeHnoctr COVID-omocpenoBaHHOTO
KPC — 3HauyuMbIM MEXaHM3MOM €ro NaToreHes3a MPEACTaBIACTCS HIEMHU3alMs, KaK
CEpJIEYHON MBIIIIIBI, TaK U MOoYeK. Poiab MHAYHUPYIOMMX JaHHOE COCTOSIHHE (PaKTOpOB
(TpoMmOoTHUeckue HapymieHuss npu cuHapome CBP u cencuce, sHAoTenuanbHas
muchyHkiusa, runokcus/runokcemusi) B pazsutuu OIIIl uw CH nmpu COVID-19
rmaToreHeTH4ecku 0oOOCHOBaHA M omucaHa B nurteparype [14, 15, 72, 112, 131]. Ux
accoruupoBaHHocTh ¢ KPC, mnposBisgiomascs HaOMIOJaeMbIMH Y  O3HAYEHHBIX
MAIMEHTOB TUIEPIPOKATIBIIMTOHUHEMHEH, anbOyMUHYpUEH, MACCUBHBIM TMOPAKEHUEM
JIETOYHOU TKAaHWU U BBIPAXXEHHOM JecaTypaunuei, NpOAEMOHCTPUPOBAaHA U B HACTOSIICH

pabore.

Penokapouanvusie 63aumoomnowenus y 6onvuvix ¢ Ol npu COVID-19. Beero
OIIIT 6p0 3adurcupoBano y 29 GombHBIX (25,9%) KOpoHABUPYCHON HH(EKIHEH. Y
HUX 3aKOHOMEPHO HaONIONAI0Ch CHIDKEHHE BEIWYMHBI CYyTOYHOTO JUype3a, Pa3BUTHE
MOYEBOTO CHUHIPOMA — TOSBJICHUE B OCAJIKE MOYEYHOTO SIUTENHS, JICUKOUUTYPUS,
MUKpOTeMaTypusi, albOyMUHYpHUs, a TAKK€ HapaCTaHUE KOHLIEHTPAIIMU MOYEBHHBI U
KpEaTUHUHA CBIBOPOTKM KpoBH. HeoOxomumMo mNOMYepKHYThb, YTO MPEBBIIICHUE
KOoHIleHTpauuu nuctatuHa C >1,6 MKr/Mi 0110 BbIsiBIICHO y 40 ManueHToB, U3 HUX y 29
yenoBek (72,5%) oHo 6bu10 acconmupoBaHo ¢ pazputreMm OIIIl B Teuenue Ommkanmx
4 cyToK; TakuM 00pa3oM, UyBCTBUTEIBHOCTH JaHHOrO Merona auarHoctuku OIIII
cocraBuia 100%.

[ToBeimerne KHM 1o cpaBHEeHHIO ¢ Tpynmol cpaBHEHHs (He WH(YHUITMPOBAHHBIX

SARS-CoV-2 nun) nabmonanock e Tosnbko npu OIIII (u B Tom uucie — npu KPC), Ho
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n y naupeHtoB ¢ COVID-19 6e3 MaHudectHOoro nopaxeHusi mnodek. M3BecTHo, 4TO
peabcopOIMsi HaTpUsl OCYIIECTBIAETCS MPEUMYIIECTBEHHO B MPOKCHUMAIbHBIX
KaHalbllaX, [OATOMY THUIIEpHATPUUYpHUsI MOXKET  yKa3blBaTh HAa  pa3BUTHE
CYOKIIMHUYECKOUM TyOynomnaruu y 3HaunTeNnbHoN yactu OonbHbIx COVID-19 [87, 101].
B psge pabor monmxennas KHM onpenensuiace y 38-66% O6onmbubix ¢ COVID-
accounnpoBaHHbIM OIIII, onHako B HUX HE yKa3aHa pacipOCTPAaHEHHOCTh CENTUYECKUX
OCJIOXKHEHHH B paccMarpuBasieiics Beioopke [102, 120].

B Hacrosmem wuccinenoBaHMM IpeuMyllecTBeHHoe BimsHue Ha KHM vy
nanpueHToB ¢ COVID-19, BeposTHO, OKa3ano IOpPaXEHUE HEMOCPEACTBEHHO
TyOymOuHTEpCTUIINS, Kak MynbTudakropHoe SARS-CoV-2-onocpenoBanHoe, Tak u (y
psaa maueHToB) centuyeckoe. [lomydeHHble pe3ynbTaThl COMMacyloTCs ¢ JaHHBIMU A.
Werion et al. (2020), xkoTopsie yCTaHOBWIHM, dYTO Au(dy3HOE TOBPEKICHUE
MPOKCUMAJIbHBIX KaHAJbLIEB SBJSETCS HauOoJiee YacThIM MaTOMOP(OIOTUYECKUM
nposieiienneM COVID-acconuupoBanHOW HeQpomaTuu; aBTOPHI YKa3bIBAIOT, YTO HUX
TUChYHKITMS Pa3BUBACTCS B ICOIOTE 3a00JIEBaHUS M HE 3aBUCUT OT BEJIMYMHBI BUPYCHOM
Harpy3Kkl, HaJIW4Yusl COMYTCTBYIOIIEW KapAMOPEHAJIbHOM MAaTOJOTMM M TNPUMEHEHHUS
NOTEHLMAIBHO HE(PPOTOKCUUYHBIX ITpenapatos [ 140].

VY nmanueHToB ¢ KopoHaBUpycHOM nHpekmuen, ocnoxuénnon OIIII, nabmronanuch
3HauuMo (p<0,05) Oomee BbicOKHe (YemM y JmI 0e3 TKEIONM HepomaTum)
KOHIICHTPAIIMA MapKEPOB HE TOJIBKO MOBPEXKACHUS U AUCPYHKIUU 1odek (ructatu C,
NGAL), vo u IIM (KOK, tpononun I) u (¢ Tennenuueir k qoctoBepuoctu, p=0,071)
CH (NT-proBNP), uto moarBep;k/1aeT JaHHbBIE psiia UCCIECIOBAHUM O BO3MOXKHOCTH
WCIIOb30BAHUSI PACCMATPUBAEMBIX MOKa3arejleld B KAYeCTBE MPEAUKTOPOB Pa3BUTHS
noBpexaenus nouek npu COVID-19 [109, 123]. IIpu stom Obuia 3adukcupoBaHa
MOJIOKUTENbHAS KOPPEISILIUOHHAS CBSI3b MEKIY KOHUEHTpalUel JIMIOKAJIMHA MOYU U
NT-proBNP (1s=0,549; p=0,034). Panee A. Nowak et al. (2013), usyuas BO3MOKHOCTb
OTpEeNICHUs] HATPUNYPETHUYECKUX NENTUAOB JJId CTpaTU(UKAIMU PUCKA MOPaKEHUS
nmoyek y OONBHBIX C THEBMOHHEH, ycraHoBwid, 4To NT-proBNP sBusercs

HC3aBUCHUMBIM IIPCIUKTOPOM OHH, ABTOPBI OTMCYAIOT, YTO €TI0 CCKPCHUIO CITOCOOHBI



138

MHIYLHMPOBaTh NpoBocnanutensHble nutokunsl (MJI-1, WJI-6, ®HO-a), a Ttaxxe
OakTepuagbHbIE YHIOTOKCHUHEI Npu cerncuce [ 123]. BepositHo, 3T ke (aKTOphl UTPAIOT
poiib B noBeiieHUH ypoBHS N'T-proBNP u npu COVID-19-onocpenoBannom OIIII.
3HaYMMBIE TPSIMbIE KOPPEISLHUOHHBIE CBS3M PETUCTPUPOBAIUCH B HACTOSALLEM
uccienoBanun u 'y OompHbix COVID-19 ¢ OIIIl B orcyrctBue IIM — wmexnay
koHUeHTpauusiMu NT-proBNP u mucratuna C (rs=0,697 p=0,017), NT-proBNP u
NGAL (1rs=0,843 p=0,001) u TpontonuHa [ u ans0ymunypuei (rs=0,623 p=0,041).

ITo manupiM Ox0KI, pazsutue OIIIl npu kopoHaBUpycCHON HH(EKUHUH ObLIO
accoruupoBano (p<0,05) co cHmxeHnuem mnoxazarensi cooTHoueHus E/A (MemuanHOe
3HaueHue kotoporo y 6onpHBIX COVID-19 ¢ 1mspxénoit Hedpomnarueit cocraBuio <l1),
napaMmeTpoB kpoBocHaOkeHust (ITHA4s V, [THAGFVI, perf V, perf FVI) u ckopoctu
neumxeHus: muokapaa (IMGgs, IMGgiast). Takum o6pazom, cyOkmuHuyeckoe [IM,
auacTonuyueckas JUCYHKUMS U (QOpMUPOBAHHME JATEHTHOTO PEHOKapIMaIbHOTO
cuaapomMa y manueHtoB ¢ COVID-acconuupoBanHoil Tsokénoit  Hedpomatuei
NPEICTaBISIIOTCS BeposATHbIMU. [loMuMo 3TOrO, B pasrape 3a001eBaHUsI COOTHOIICHHE
E/A 3naunmo (p<0,001) oTpuniarenbHO KOPPEIUPOBAIO ¢ KOHIIEHTPALUSIMHU KpeaTHHUHA
(rs=-0,518) u moueBuHbI (rs=-0,358) CHIBOPOTKH KpPOBH, YTO MOAUYEPKUBAECT HATUUUE
npu COVID-19 ¢yHKIMOHAIBHONW B3aMMOCBSI3M MOYEK U CHUCTEMBI KpPOBOOOpAICHHUS,
nposiBisitomiei ceds B MomeHT pazButus OIIIl m neBoxkenynoukoBOil AMCHYHKIUU.
Panee ObUTO MPOIEMOHCTPUPOBAHO, UTO BhIMIeonucaHHble DX0oKI -npusHaku uiemun
MUOKap/ia OTMEYalTCcs M [pu  JAPYyrux  MHQPEKIMOHHBIX  3a00JeBaHUSX,
COIIPOBOXKJIAIOLIUXCS pPa3BUTHEM He(pomaThuu, HampUMep, MPU MKCOIOBOM KIIEIIEBOM
ooppenuo3se [2, 52].

Croutr n00aBUTh, YTO Ha 3HAYUMOCTh HIIEMUYECKHX SBJICHUU MpHU
acconuupoBaHHoM ¢ mnHeBMoHuen OIIIl ykaspiBaror He TonbKO OXOKI-mpusHakm
CHW)KCHHSI KPOBOCHAOXKEHUSI MUOKap/a, HO U HapacTaHue y Takux nanueHtoB pCO: u
ymenblienne pO, B MoYe, TaKKe OMMCAaHHbIE B HACTOALIEH padoTe.

Kapouopenanvnvie 63aumoommuowienus y 0OONbHbIX C NOBpe’COeHUEeM U

oucgynxyuei muoxapoa npu COVID-19. Knaccuueckue IposiBICHUS MUOKapIUaTbHON
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IUCYHKUIMU (KIMHUYECKHEe — nepupeprudeckue OTEKM, HaOyXaHUE IIEWHBIX BEH,
CUCTOJIMYECKUA IIyM B 1 TOYKe aycKyJabTallMd, Ja0opaToOpHble — HapacTaHue
koHleHTpauun NT-proBNP, uHcTpymeHTanbHble — CHIKEeHUE mapamerpa E/A,
YBEIIMUEHHUE pa3MEPOB KaMep cepaua) perucrpupoBaiuch y 40 mnDanueHToB C
KopoHaBUpycHOU uHpekuen (35,7%) k 3-10 qHIO rocnuTanIu3auu.

I[IM puarnoctupoBanoch y 9 (8%) manuentoB Ha 5-10 neHnp 3a0oieBaHUS.
BepositHee Bcero, oHO ObUI0 accomuupoBaHo ¢ pazButueM COVID-omocpenoBaHHOTO
MUOKApJUTa: HECMOTPS Ha TO, YTO TAaKW€ BBICOKOCHECIM(PUYHBIE METOMbl €ro
JTMArHOCTUKH KaK SHIOMHOKapAUalibHasi OMOICHs, MarHUTHO-PE30HAHCHAs TOMOTpadust
ceplila W OIpeAesieHHe aHTUKApAUAIbHBIX AaHTUTEeN He ObUIM JOCTYIHBI TNpHU
MPOBEJICHUN HCCIIEIOBaHUS M HE OCBEUIEHbl B JaHHOW paboTe, COCTOSIHME 3THX
OOJIBHBIX COOTBETCTBOBAJIO KIMHUYECKUM JTUATHOCTHUUECKUM KPUTEPHUSIM MHUOKApAUTA
HLIO-ﬁOpKCKOﬁ kapauosiorudyeckoit accormanuu (New York Heart Association —
NYHA). B vactHoCTH, y HUX (DUKCHPOBAINCH OUEBUIHAS XPOHOJIOTUYECKAs CBS3b C
WHMEKITMOHHBIM 3a00JICBAHUEM — BAXKHEWIINNA TPHU3HAK, IMO3BOJISIONIUN TPOBECTH
muddepeHmanbay0  IUarHocTuky wmuokapauta ¢ OUM, a Takke TOBBIIIECHUE
KOHIEHTpALUK KapAUaIbHOTO TPONOHUHA | ¥ MpU3HAKK UIIEMUU MUOKap/aa (Jenpeccus
cermenta ST 6omnee 0,05 MB B nByX cMeXHbBIX OTBeleHUsX) 1o gaHHbIM OKI, dro
COOTBETCTBYET «OOJBIINMY» KPUTEPUSM OCTPOrO0 MHOKApAUTA, JIOCTATOUYHBIM ISt
MOCTaHOBKHU JJaHHOTO auarHosa [10, 51, 53].

Y 4 GonbHBIX B TeueHue 2-4 nHeil mocne pa3Butus [IM aumarHOCTHPOBAIOCH
OIIII. 7 u3 9 cnyuaeB muokapauta (78%) 3aBepIIMIIACH JIETATbHBIM HCXOAOM.

Y mammentoB ¢ CH mnpu kopoHaBuUpycCHOW WH(MEKIMU HaOMIOmamucy Oolee
BBICOKHME KOHIICHTpAIlMU HE TOJBKO IMOKa3aTesiell MUOKapAuadbHON TUC(PYHKIUU, HO U
(c TeHaEHIMEN K TOCTOBEPHOCTH) anbOymuHypuu. Kpome toro, B moarpynmne OOJbHBIX
¢ nucynkiueit JIK puxcupoBanuch moiokKUTeIbHbIE KOPPEISLUUOHHBIE CBSI3U MEXKITY
tponnoHuHoM | u mucrarunom C (rs=0,331; p=0,043), a Ttaxxe mexay NT-proBNP u
NGAL (rs=0,47; p=0,003). 3HauuMble BBICOKHE IMPSMbIE KOPPEIAIUOHHBIE CBS3U

PETUCTPUPOBAINCH Takke Mexay koHueHtpamusMu NGAL u tpononuna I (rs=0,949;



140

p=0,014) u NGAL u NT-proBNP (rs=0,9; p=0,037) B mnoarpymme naiueHTOB C
MuokapauTom B orcyrctBun OIIIL.

[TomydyeHHble  pe3ynbTaThl  MOAYEPKUBAIOT  3HAUEHUE  (PYHKIUOHAIBHOU
COTPSDKEHHOCTH CHUCTEMBl KpoBooOpamieHuss u modek y OonpHeIXx COVID-19 u
MO3BOJISIFOT ~ NPEANOJIOKUTh  BO3MOXKHOCTH ~ Pa3BUTUSL  CKPBITOTO  HE  TOJIBKO
penokapauansHoro (mpu OIIII), Ho u KapaOpeHaNTbHOTO (MPU AUCPYHKINU MUOKAp/A)
CHUHpOMA MPU JaHHOM 3a00JI€BaHUY.

Kapouopenanvuvie 63aumoommnowenuss y 6onvuvix COVID-19 6 omcymcmesue
OIlll u CH. Y Bxmouy€HHbIX B wuccienoBanue OonbHbix COVID-19 ormeuaercs
Haimnuue (p<0,05) MONIOKUTENbHBIX KOPPEISLHUOHHBIX CBS3€H MEXIy OOJBITMHCTBOM
uccinenyembix MapképoB kapauo- u Hedpomatuun (KOK u mucratun C, KOK wu
ansOymunypus, TponoHuH | m mucratun C, tpomonmH I m NGAL, tpomonun I u
anbOymunypusi, NT-proBNP u mucrarun C, NT-proBNP u NGAL). Kpome toro, naxe
y OONBHBIX KOPOHABUPYCHOW WHQEKIHEeH O0e3 KapIAuOPCHATBHBIX OCIOKHEHUI
3a¢ukcupoBanbl gocTtoBepHO (p<0,001) Gosnee BBICOKHME, B CPAaBHCHHH CO 3J0POBHIMHU
JUIAMU, KOHIIEHTPALMK ChIBOPOTOYHOrO LucrtatiHa C W JUIOKaJMHAa MOYU (a Takxke,
KaKk ykaspiBasioch Bbile, KHM), 4ro mno3BONSET MOPENNONOKUTH pa3BUTHE
cyoknuunyeckoro COVID-omocpeoBaHHOTO MOpa)KEHUsI MOYEK B TOM YHCIE y TeX
MAlMEHTOB, Y KOTOPhIX HE OTMEUEHO SBHBIX KIMHUKO-J1a0oparopHbIX npusHakoB OIIIT
(B cootBercTBUH ¢ kputepusimu KDIGO) [25]. [TonydeHHbIe pe3yibTaThl COIIACYIOTCS C
naHHbiMH uccienoBanus M. T. MypkamuinoBa u coast. (2021), kotopsle 3adUKCHUpOBaIU
noBellieHHe ypoBHA nucratuHa C y nmanmeHtoB ¢ COVID-19 B OTCYyTCTBUM Takux
XapaKTepHBIX TPOSBICHUN TIOBPEKICHUS TIOYEK, Kak TmepudeprudecKkue OTEKH,
TMIEPKPEATUHUHEMUS U MPOTEUHYPUS; aBTOPBI NoJyiararot, uro naBaszus SARS-CoV-2,
TMIOKCHYECKOE M TOKCHMYECKOE MOPAKEHUE KIYOOUKOB CIIOCOOCTBYIOT PAa3BUTHIO
paccTporcTBa MUKPOIMPKYISILIUM U CKPBITOTO 3aMEJJICHUS] KIIyOOUKOBOM (PHIIBTpaliuu
[40].

Amnanornyno, noctoseproe (p=0,002) nosienue konnentpanuu NT-proBNP B

IMOATPYIIIIC OOJNILHBIX O€3 KapaAnOpPCHAJIbHBIX OCJIOKHECHUM MOXKET CBHICTCIILCTBOBATE O
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BEPOSITHOM BOBJICUEHUM CEp/Ila B MATOJIOTUUYECKUU MPOILECC Y 3HAYUTEIbHOW YacTH
nanueHToB; Takum oOpaszom, npu COVID-19 npexacrasisieTcsi BO3MOXHBIM pPa3BUTHE
ckpbitoro cucteMHoro KPC. B To ke Bpemsi, He ObUIO 3a)UKCHPOBAHO 3HAYUMBIX
paznuunii B koHIeHTpamuu TporonnHa | m KOK wmexmy mnoarpymnmoi OONbHBIX
KOpOHaBUPYCHOM uHGeEKIel 0e3 KapAHOpEHAJIbHBIX OCIOKHEHHM W TpyNmon
CpaBHEHHS (30POBBIMHU HWHIUBHJIAMH), 4YTO, BEPOSITHO, OOYCIOBICHO BBICOKOM
cnenupUIHOCTHIO JAHHBIX MAapKEPOB MO OTHOIIEHUIO nMEeHHO K [IM [135].

Ilamomopghonocuueckasn xapakmepucmuxa nopasxiceHusi cepoya u HOYeK Npu
COVID-19. I1o naHHBIM PETPOCIIEKTUBHOIO aHainu3a, y aul, ymepmux or COVID-19 u
€ro OcCIoXXKHEeHUW, MHapKkT Muokapnaa Bcrpeuaerca B 33,1% ciuywaeB. YV 58,1%
npuzHaku  OHWM  ompenensiiuch  NpU  NATOJIOTOAHATOMUYECKOM  BCKPBITHUU
Makpockonuuecku, y 41,9% mno JaHHBIM THUCTOJIOTMYECKOTO HCCIIEIOBAHUS BBISIBICH
MUKpOUH(DApKT, KoTophIil B 15,4% ciiyyaeB pa3BuBajics Ha (OHE OTCYTCTBHS OJISIIEK B
KOPOHApHBIX apTepusx (YTO TOATBEPKIAaeT BO3MOXKHOCTH (OPMHUPOBAHUS TPHU
kopoHaBupycHoi nHpekmuu OVIM He Tonwpko I, Ho m Il THma), a npu KU3HM MarueHTa
OBLT TUarHOCTUPOBaH JuIIb y 12,8% OompHBIX [18, 66].

Onpenenensl XapaKTEepHbBIE naToMop(doIoruuecKme COCTOSIHHS,
conpoBoxaatomue pazputue OVIM y 6onpabix COVID-19 ne crapme 70 (58,3+£11,4)
JeT, a UMEHHO — TpPOMOOAIMOOIUYECKHE U TPOMOOreMOpparuuecKue sBICHUS
(IMarHOCTUPOBABIIIUECS HE TOJIBKO B MHOKApJIE, HO U B JIPYTUX OpraHax U TKaHSIX — B
MPOCBETaX COCYIOB TOJIOBHOTO MO3ra, JIETKHX, CeNe3€HKH, IMouek). Takke
MOJITBEPIKICHA BO3MOXKHOCTh Pa3BUTHUS MPU KOPOHABUPYCHON MH(PEKIIMHA MEKYTOUHOTO
MHUOKApPJUTA, BBISIBICHHOTO MpPU TUCTOJIOTMYECKOM MCCIEAOBAHUU Yy TAlHUEHTa C
MUKpPOUH(pAPKTOM, OaKTEepHaTbHOM MHEBMOHUEW M cercucoM. [laHHas BEpOSTHOCTh
MPEACTABISACTCS KIMHUYECKA 3HAUUMOM, TaK KaK MHUOKAPJIUT, MO-BUIUMOMY,
MPEACTABISACT TPYAHOCTH JJI NPUKU3HEHHOM JHATHOCTUKA — B JAaHHOM
PETPOCTIEKTUBHOM aHAJIU3€ B YCIOBHUSAX CTAl[MOHApa OH BbIsiBIEH He Obul. Panee Obu1o
OMpEJIETIEHO, YTO MPHU CEIICHCE MUOKAPAUT pa3BuBaercs B 27% ciaydaeB, U, HECMOTPS Ha

€ro OTHOCUTEJIBHO HEBBICOKYIO pacnpocTpaHEHHOCTh cpeaun 6onpHbix COVID-19 (1,4-
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7,2%), oH MOXeT okazaTbcs it Hux ¢artaasHbiM [91, 99]. Takum oOpazom,
OTpe/IeNICHHE CHIBOPOTOUHBIX MAapKEPOB HEKpO3a MUOKapaa y nanuentoB ¢ COVID-19,
OakTepuadbHOM MHEBMOHMEW W/MJIM  CENCUCOM  TpeiacTamiseTcs emg Oosee
1eIeco00pa3HbIM.

KomOunupoBannasi cepaeunas (Ha ¢done OMIM) u moyeuHass HEJOCTAaTOYHOCTb,
KoTOpasi MOxkeT TpakroBarbcsi kak KPC, mumarnoctupoBanace y 21 u3 32 ymepmmx
(65,6%). Y nmaHHBIX MalMEHTOB oOOHapykuBanach xapakrtepHas st OIII
UIIEMUYECKOTO  TeHe3a  maTtoMopdosiorhyeckass KapTHHa  «IIOKOBOM  TTOYKH»
(HEpaBHOMEPHOCTh KPOBEHAIMOJIHEHUSI COCYJOB KOPKOBOTO M MO3IOBOTO CIJIOEB, CTa3
SPUTPOILUTOB B COCyJax MUPAMUJ, NMEPUBACKYISIPHBIE MUKPOTEMOpPpPAarud B MO3TOBOM
cioe, kpacHble U (UOPUHOBBIE MUKPOTPOMOBI B IPOCBETAX KAMWIISPHBIX METENb TPy
KITyOOUKOB, OTEK WHTEPCTUIIMATILHOM TKaHu). I[Ipm »>ToM oOHa coderamach ¢
XapaKTePHBIMU TPOMOOIMOOIMUECKUMU U TPOMOOTeMOpparnueCKuMu U3MEHEHUSIMU B
TKaHU MHUOKapJa (HEpaBHOMEpPHOE KPOBEHANOJHEHHE apTepuil U apTepuoil, mapes,
JTUCTOHUSI, TOJHOKPOBHME  BEH, CTa3, CJHaK OBPUTPOLUUTOB B  COCyldax
MUKPOLIMPKYISITOPHOTO pyciia) U B JIETOUHOM TKaHH — PECHUpPATOPHAsi COCTABIIAIONIAs
TPOMOO3MOOIMYECKOTO U TPOMOOreMOpparu4eckoro  CHUHJApPOMA  MPOSIBISIACH
MUKpPOT€MOPparusMi B MapeHXUMY JIETKOr0, HAJIMYMEM B IPOCBETaxX TPYIl albBEOJ
TUM(GOIUTOB U Makpo(aros, MOJTHOKPOBUEM COCY/IOB JIETOYHOW MapeHXUMbl Ha (hOHE
criazma apTepuii, CTa30M 3PUTPOIMTOB B KaMWJUIAPAX MEXKaIbBEOISIPHBIX NEPETOPOIOK,
CMEIIaHHBIMU TPOMOAMH B MPOCBETAX COCY/IOB.

Takum 00pa3oM, MO JaHHBIM THUCTOJIOTHYECKOTO ¥ TAaTOMOP(OIOTHIECKOTO
uccienoanus npu ocioxkHéHHOM KPC COVID-19 BbIsIBIsSI€TCS MIMPOKO ONMHUCAHHOE B
JUTEepaType OJHOBPEMEHHOE TSKENIOE MOPAKEHHE COCYIMCTOrO pycia Ppa3IudHbIX
OpraHoOB M TKaHEW, B TOM 4YHCJI€ — CEpJilla, MOYEK M JETKUX, YTO MOATBEPKAAECT
COYETAHHBIH, B3aMMOCBSI3aHHBIN Xapakrep KapJAMOPEHOMYJIbMOHAIbHBIX
MaTOJIOTUYECKUX W3MEHEHUM TMpu KopoHaBupycHoM uHbexkuuu [14, 15, 19, 63, 66].
CrouT OTMETUTh, UYTO JaHHBIE BBIIICO3HAUCHHBIE TPOMOOAIMOOIUYECKHE U

TpOM6OFeM0ppaTI/I"ICCKI/I€ HaTOMOp(l)OJ]OTI/I‘IGCKI/IG SABJICHUA (1)I/IKCI/Ip0BaHI/ICI> B TKaHAIX
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NErKux, cepaua u noyek u 'y 8 ymepuux 0onbHbix COVID-19, BkimtouénHsbix B [ rpymnmy
naruenToB ¢ KPC.

Cocmosnue cepoeuno-cocyoucmou cucmemvl U NOYEK YV PEKOHBANEeCYEeHMO8
COVID-19. Y 19 pexoHBaNeCIIeHTOB KOpOHaBUpYyCHOUW mHpekuu (26%) B TeueHue 2
JeT TOoclie TOCHUTAIM3AIMM OTMEUEHO pPa3BUTHE JMOO YTSKEJIeHHE (SIU30bI
JeCTa0MIN3aluy U HEKOHTPOIMpYeMOoro TeueHus) Al mpu 3Tom e€ nporpeccupoBaHHe
HECKOJIbKO dare Habmromanochk y ymn, neperecmux COVID-19, ocnoxuéansii KPC
(36,7% mnpotuB 19,0% B orcyrctBun KPC, p=0,094). V¥V pekoHBaiecieHTa
KOPOHABUPYCHOW MH(MEKIUU C TOTAJIBHBIM TMOPAXEHUEM JETKUX 3aperucTpUpPOBAHbI
OKI'-pu3Hak MOCTUH(APKTHOIO KapAHOckiepo3a (mepeHecéHHOro HH@apKTa
MUOKap/a HEW3BEeCTHOM JaBHOCTH). CynpaBEeHTPHUKYJSpHAas W/WIM KeIyJouyKoBas
Taxukapaus GUKCUPOBAIUCH MO JAHHBIM XOJITEPOBCKOro MoHuTOpupoBanus Ky 8%,
QI —y 11%.

M. Akpek (2022) ciyctsa 31,6+5,0 nueit ¢ momenTa quaraoctupoBanuss COVID-
19 wnaOmoman pasButue BraepBble Bo3Hukmed Al y 18 uz 153 (11,8%)
PEKOHBAJIECIIEHTOB 3a00JI€BaHUsA, MPU ITOM JHIIb 5% BKIIOYEHHBIX B HMCCIEIOBAHUE
MalMEHTOB ObUIA TOCIUTAIIM3UPOBAHKI [75]. Pe3ynbrarhl cucteMaruueckux 0030pOB U
MeTa-aHaJIN30B MOATBEPKIAIOT BO3MOXKHOCTh (opMupoBaHUs cToiikoir Al B mcxoze
KOpOHAaBUPYCHOU MHpekuuu: Tak, mo maHHeiM T. Zhang et al (2025), puck pa3Butus
runeproHu mpu Tak HaszbiBaeMoMm «long COVID-19» (B ciydyae coxpaHEHHS WU
MOSIBJICHUSI CUMITTOMOB 3a00JieBaHus yepe3 3 u Oosiee Mecsia nocie HHPUIUPOBAHMS)
B 1,7 pa3 BeItie, ueM y 310poBbIx Jull (95% JU: 1,56 - 1,85), a L.W. Huang et al (2025)
YKa3bIBalOT, 4TO B mepuone 3-12 mec. pexonBanecuenimu Al Habmomaercs B 19%
ciydaes (95% JAU: 12% - 31%) [105, 143, 147].

V¥ pexonBanecuenToB COVID-19 no cpaBHEHMIO € rpynmnou CpaBHEHHs yepes 2
roga TOCJ€ BBINMUCKKM  HabOmopanoch 3HauutTenbHoe (p<0,001) yBenmuueHwue
koHteHTpauuu NT-proBNP (mpeBbicuBiee rpanuiibl pedepeHCHbIX 3HadyeHuil B 44%
CIIy4aeB), 4YTO MOXET CBHUJICTEJICTBOBaTh O HAJIUMYMU Y JIMI, HEPEHECIINX

OCJIO)KHEHHYIO TMHEBMOHHUEW KOPOHABUPYCHYIO HWH(MEKIMIO, TOBBIIIEHHOTO pHUCKA
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mucyukiuu JODK. Panee B mynpTuiieHTpoBOM HccienoBanuu R.A. Evans et al (2021)
CIyCTS 5 MeCSIIeB IMoclie MepeHecEHHOro 3adoneBanus Bbicokue YpoBHH NT-proBNP
HaOmonanuch b y 7,4% pexonBaneceHToB [90].

B To e Bpemsi, He BBISBICHO Pa3jINduii B KOHIICHTPAIIMHA BBHICOKOCTICIIU(UIHOTO
Mapképa  HapymieHuss — KiyOoukoBoMl — ¢wmibrpanuu  uucratuHa C MexIy
pPEKOHBaJECIICHTaMH U Jullamu, He nHpuuupoBanubiMu SARS-CoV-2; kpome Toro, HU
y OJIHOTO W3 PEKOHBAJIECIICHTOB HE OBLJIO JAMATHOCTUPOBAHO AIbOYMUHYPHH, YTO
YKa3blBa€T HA MPEUMYIIECTBEHHO MPEXOAIIUNA  XapakTep Heppomatuv Mpu
KopoHaBupycHoi wuHbekuu. [lonydeHHble pe3ynbTaTbl KOCBEHHO MOIATBEPKIAIOT
nanubie A.M. Aklilu et al (2024) 06 OTHOCHUTETHHO HEBBICOKOM PUCKE Pa3BUTHS
MPOrPECCUPYIOLIETO HApyLIEHUs! (GUIBTPALIMOHHON CIIOCOOHOCTH MOYEK B OTAAJIEHHOM
(cmycts 2 roga nociie nHuIMpoBanus) nepuoje pekonBaiecieniuu COVID-19 [74].

Hecmotps Ha Bbimecka3zanHoe, y 30% pekoHBasieclieHTOB ocioxHEHHON KPC
KOpOHABUPYCHOW MH(EKIINKU HAOIIONATOCh CHIDKEHNUE pAacCUMTaHHOW mo muctatuny C
CK® menee 90 mu/mun/1,73M%, B TO BpeMs, KaK IIpU OTCYTCTBHU nepeHecénnoro KPC
— mumb y 7,1% (p=0,01). bonee Toro, y 13,3% pexonBaniecuentoB COVID-
onocpenosannoro KPC ormeuanocs 3amemienne CK® memee 60 mu/mun/1,73M% a
koHIeHTpanust NT-proBNP y vux 3nauumo (p=0,047) npeBsiinaia TakOByIO y JHUIl 0€3
KPC B aHamHe3e, 4YTO YKa3blBa€T Ha TOBBIINICHHBIM PHUCK MEPCUCTHUPOBAHUS
JUTUTENBHOM, KaK MUHUMYM JaTeHTHON MuokapauanbHo (XCH) u penanshoit (XBII)
muchyHkimu U QpopmupoBanus Xponumdeckoro KPC B o3HaueHHOW moarpymrme.
B03MOXXHOCTE €ro pa3BuUTHS MOAYEPKUBAET M TO, YTO B XO7e PabOTHI ObLIa BEHISBICHA
cpenneil cunbl npsMast (1s=0,455) 3naunmas (p<0,001) xoppensiuoHHas CBSA3b MEXIY
koHleHTpauusiMu NT-proBNP u nucrarnna C B ChIBOPOTKE KPOBH 00CII€TOBaHHBIX
PEKOHBAJIECLICHTOB.

PesynbraThel sxokapauorpaduueckoro uccienoBanus cmycts 1,5-2 roga mocie
BBIMUCKM HE BbIABWIN yMmeHblIeHHs DPU<50% u, COOTBETCTBEHHO, CUCTOINYECKOU
mucynkun y pexonBaneciieHToB COVID-19, xoTs 3HaueHHe TaHHOTO IMOKas3aTelsl U

OBUIO HECKOJIBKO CHHMIKEHO IO CPaBHCHHIO C TAKOBBIM Y 3I0POBBIX JIIOI[Gﬁ. Tem He
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MeHee, mapameTp cooTHomieHuss E/A<I, KoTOpblii MOXKET CBUIETEILCTBOBATH O
BEpPOSTHON JHacTonM4eckoi nuchyHKuuu, Haomwomancsa y 56% obcienoBaHHbIX |60,
68]. HeoOxonumo 100aBUTh, YTO B XOZE€ KOPPEIAIMOHHOTO aHajdu3a y BKIIOYEHHBIX B
HCCIIeIOBaHNE PEKOHBAJIECIIEHTOB ObLTa BhIsBIeHA mpsaMas cBs3b KO JDK ¢ NT-
proBNP ceiBopoTku kpoBu (1s=0,242, p=0,041).

Y 5 pexonBasneciieHToB COVID-19 ObumM  BBISBIEHBI THIEPIXOT'CHHBIE
oOpa30oBaHWs Ha CTBOPKax KIIAMAaHOB. YUHWTHIBAS HMMEIONIUECS CBEACHUS O PHUCKE
OTCPOYCHHBIX  TPOMOOTHYECKMX U  TPOMOOIMOOIUYECKUX  OCIOXKHEHUSAX VY
PEKOHBAJIECEHTOB KopoHaBupycHOM wuHpekuuu (4,4% mnpu TOKETOM TEUECHUU
3a00JIeBaHMsl ), BEPOSTHO, HEOOXOUMO yAENIITh oco0oe BHUMaHue DXoKI -auarnocruke
TPOMOIHIOKAPIUTOB B TAHHOW rpymre NanueHTos [4, 9, 44].

Onucanbl  paznuyHbie  (akTopbl,  OOycioBIWBawIIMEe  (HOPMHUPOBAHUE
KapJAMOBACKYJISIPHON coCTaBIsitolel nocTkoBuaHoro, uiu long-COVID-19, cunapoma,
kak-to: nepcucteHus SARS-CoV-2 B muokapzae, noxasinenue AIID2 ¢ yraereHuem
KapAHOMPOTEKTUBHON (DyHKIIMH, YHAOTENHAIbHAS TUCHYHKIINS, TPOMOO3BI, TIPOTYKITHS
MPOBOCMIAIUTEIBHBIX ~ IIMTOKMHOB,  XpPOHUYECKAash THUIOKCHUS U  BO3JICUCTBUE
JIEKAPCTBEHHBIX CPEJCTB; MUMEIOTCS MHOTOYUCIEHHBIE CBHJIETEILCTBA BO3MOXKHOCTU
JUIUTENHHON (Kak MUHUMYM, B TeueHue 1-1,5 rona mocie nHGUUIUPOBaHUS) aKTUBHOCTH
YKa3aHHBIX MAaTOr€HETUYECKUX MeXaHu3MoB. OHM MOTYT MPOBOLUPOBATH THOEIb
KapJAMOMHUOITUTOB U C TEYCHUEM BPEMEHH BCE OOJIbIIIE CHIKATH PE3epBHBIC (PYHKIIMH
MUOKap/ia W noteHuuupoBarh pazsutue aucPynkiuu JIK u XCH, yem, BeposTHo, u
OOBSCHSIIOTCSI TIOJyYEHHBIE B HACTOsIIEH paboTe pesynsrathl [4, 9, 44, 75, 90, 105, 128,
133, 148].

Takum 0Opa3oM, HECMOTPSI HA, O-BUIUMOMY, JOCTATOYHO BBICOKHI MOTEHIIAAI
BOCCTAHOBJICHUSI (PUIBTPALIMOHHOW CHOCOOHOCTH TOYE€K B OTAQIEHHOM TMEPHUOJIE
COVID-19, Henb3s UCKIIOUUTh BEPOATHOCTH (OPMHUPOBAHUS Y TEPEHECIINX
KOpOHaBUpPYCHYI0  HMHGeknuro nun  xponuueckoro KPC, ocobenno — vy
peKoHBalIeCIIeHTOB 3a0oineBanusi, ocioxHéHHoro KPC B octpom mepuoze. [ns Gonee

TOYHOU OLICHKH ATOM BCPOATHOCTH Tp66yeTCSI I[EU'II)HGﬁHIGG JIUTCIIBHOC H&6JIIOI[€HI/IC 3a
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PEKOHBAJIECIICHTAMH KOPOHABUPYCHOM MWH(MEKIUM, BKIIOYAIOIIEE OINpEJeiICHUE B
TMHaMUKe akTUBHOCTH He TOJIbKO NT-proBNP u nucratuna C, HO U, BO3MOXHO, JPYTUX
MapKEpPOB CEPIACYHON U MOYEYHOU HETOCTATOUHOCTH [44, 86].

Jlucnancepnoe nabnooenue 3a pexounsanecyenmamu COVID-unoyyuposarnnoz2o
KPC. YuuteiBas puck pazsutusi AI' 1 XCH y pexkoHBanecleHTOB KOPOHABHUPYCHOM
uHpexmu TsHxénoro TedeHus (ocobenno — mnpu nepenecéanoMm KPC), nenecoodpazHo
pexkomeHoBaTh onpenenenue AJl, onenuBars koHueHTpauio NT-proBNP B ceiBopoTke
KpoBU U npoBoauTh OxoKI'-uccienoBanue B pamkax yriiyOJI€HHOW NHCIIaHCepU3aluu
cnycta 60 paHENW NOCHE BBI3AOPOBIECHUA, a B JAJbHEMIIEM — MNPU BbISIBICHUU
MPU3HAKOB rureproHnyeckoit Oone3nu w/mim XCH — cormmacHo COOTBETCTBYIOIIUM
KIIMHUYECKUM PEKOMEHJAIUsIM WK (B OTCYTCTBHM TaKMX MPU3HAKOB) 4epe3 1 roa B
pamMKax npoUIaKTUYECKOTO MEIUIIMHCKOTO ocMoTpa [15, 23, 27].

B cooTBeTcTBUM C KIIMHUYECKUMH peKoMeHaanusaMu HanmonaneHOM accounanum
HepponoroB PO, y mun ¢ dakropamu pucka XbII pexomenmyercss mpoBOIuTh €€
NPEAUKTUBHYIO JHArHOCTUKY He pexe | pa3za B 2 roma [26]. YuuTbiBasi CKa3aHHOE,
nenecoodpasubiM siBisieTcss pacuétr CKD y pexonBanecuentoB COVID-19 B pamkax
yriyOn€éHHoit  gucnancepuzauuu  coyctss 60  aHE  mocne  BBI3JOPOBICHUS
(MpeanoyYTUTEeNIbHO — i1 OoJieeé TOYHOM OICHKHM pEHaIbHOM (QYHKIIMU — C
WCIIOIb30BaHUEM ChIBOpoTOuHOTO 1uctatuHa C); mnpu cHuxeHun CKO <60
mi/mun/1,73M* — moBTOpHAs €€ OleHKa 4yepe3 3 Mecsna (a1 BepuUKaluy IUardosa
XBII), npu HOpMaNbHBIX €€ 3HAYEHUSAX — KOHTPOJIb JAHHOIO MapameTpa He MO3JHEe
yeM uepe3 2 roma (pamuoHanibHO — dYepe3 | rog B paMKax BBIIICO3HAYEHHOTO
MePUOUYECKOTO MEIUIIMHCKOTO ocMoTpa) [15, 22, 26].

Takum oOpazom, aucnaHcepHoe HaOmogeHue 3a mnepenecumu COVID-19
TSOKENOTO TEUEHUS JIMIIAMU JIOJKHO OBITh HAMPABICHO HAa CBOCBPEMEHHOE BBISBICHUE
KapJAMOPEHAIBHBIX OCJIOXHEHUN W BKJIIOYATh B cedsi exerogHoe ompenenenue A/l

koHueHTpaunii NT-proBNP u nucrarnna C B CBIBOPOTKE KpOBH, a Takxke IXOKI.
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[lonBoass WUTOr HACTOALIEMY HCCIEAOBAHHMIO, HEOOXOAMMO OTMETUTh, YTO €r0
PE3yAbTaThl HE TOJIBKO MOATBEPAMIM BO3MOXKHOCTH pa3Butus crnenuduueckoro COVID-
unayuupoanHoro KPC B octpoM mnepuoze 3a0ojieBaHHsA, HO U BBISIBUWIH €T0O
MaTOTeHETHYECKUE OCOOCHHOCTH (CBS3b C TSDKENOW pecnuparopHOil aucdyHKIuel),
CTpYKTYpy (Bo3MOkHOCTh (hopmupoBanus KPC kak (mpeumyiiectBeHHo) 1 Tuma, Tak u
3 Tuna), KJIMHUYECKYI0 3HAUUMOCTh (aCCOLMMPOBAHHOCTH C  MOBBILIEHHOM
BEPOATHOCTBIO HACTYILIEHUS JIETAIBHOIO MCXOAA) U MPEAUKTOPBI (MapKEPBI KapIuo- U
Hedpomnaruu — ceiBopoTouHbie TpornoHuH I, NT-proBNP, muctatun C u nunoxkaiuH B
MOu€); OIpeaesieHne Haubosee YyBCTBUTENbHBIX U crienuuuHbiX u3 HUX (NT-proBNP
u uctatid C B CHIBOPOTKE KPOBH) MOXKET OBITh PEKOMEHI0BAHO IS POTHO3UPOBAHUS
u panHedd auarHoctukun KPC y OGONbHBIX KOpOHABUPYCHON HMH(EKUuend THKETOro u
KpalHe THKEIOrO TEUCHUS.

Kpome Toro, B xome pabOoThl TOKa3aHa BO3MOXKHOCTH (HOPMHPOBAHUS
KapIuMaJdbHOW W peHalbHOM JAuCPyHKUMH B oTAanéHHoM (2 roma moclne
«BBI3OPOBIEHUS») Tmepuoae pekoHBanecueHuun COVID-19, uyto Bkyme ¢
UMEIOIIUMHCS  CBEACHUSIMH O  BBICOKOM  pacnpoCTpaHEHHOCTH  3a00JeBaHUS
CBUJETENBCTBYET O HEOOXOAUMOCTH AKTUBHOIO JUCHAHCEPHOIOo HAOIIOACHHS 32

JUIAMU, TIEPEHECIIMMH KOPOHABUPYCHYIO UH(DEKITHIO.
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BbIBO/IbI

1. Pa3Butue kapmuopenanbHoro cunapoma (KPC) xapakrepno s 12,5%
OOJBHBIX KOPOHABUPYCHOM uHpexkuuend TsokEmoil crenenu Tsokectdw; y 71%
muarHoctupyercst KPC 1 tuna, y 29% — 3 tuna; y 57% nHaOmtomaercst JIeTalbHbBIN
ucxon. Ocobennocteio COVID-onocpenoBanHoro KPC sBisieTcst ero ¢popmupoBaHue
Ha (OHE 3HAYUTENBHBIX CTPYKTYPHO-(DYHKIIMOHATBHBIX HApYIICHUN pecrupaTopHOU
cucTembl: BeposTHOCTh pa3BuTusi KPC Bo3pacraer ¢ yBennueHuEM 00bEMa MOPAKEHUS
nerounoit Tkanu (npu naeBMonnu KT-1 cragun — 0, npu KT-2 — 3,3%, npu KT-3 —
14,3% u npu KT-4 — 21,2%); Takke OH aCCOLIMUPOBAH C BHIPAXKEHHOM JiecaTypaluei.

2. Tlpemukropom pazButus KPC y OonbHBIX KOpOHaBUPYCHOW WH(DEKIuEeH
SABJSICTCS TOBBbIIICHUE KOHIEHTparuu TpornoHuHa I, NT-proBNP, nucratuna C B
ceiBOpoTKE KpoBH M NGAL B Moue; mpu 3TOM MeTOAbl omnpeneneHus ypoBHsS NT-
proBNP u mucraruna C 001a1ar0T HauBBICIIEH MTPEICKA3aTENHHOU CUIION U MOTYT OBITh
pexoMeHnioBanbl i crparudukanum pucka KPC. Pazsutue KPC mpu COVID-19
CONPOBOXKAACTCA MIIEMU3ALUEN II0YKHA, YTO NPOSABISIETCS 3HAYMMBIM CHHKEHHEM
napiuaibHoro nasieHus kuciopona (pO.) B Mode. Bricokue KOHIIEHTpAIMU TPOITOHUHA
I, NT-proBNP, nucratuna C B cbiBopoTke KpoBH 1 NGAL B Moue OTpakarOT TAKECTb
TEUCHHs] 3a00JIeBaHUSI WM SBISIOTCA TMPEAUKTOPAMU JIETAJBHOTO KCXOJa; IMPU STOM
HaWJTy4llIell MpeackKa3aTeabHOM CIOCOOHOCThIO 00JIaZlaeT METOJ ONpEACIICHUs] YPOBHS
muctaruna C.

3. Tewenne COVID-19, comnpoBoxnatomeecs OIIII, xapakrepusyercs
noBbiieHueM  KoHueHTpauun K®OK, tponmonmna [ wu  NT-proBNP, a npu
KOpPOHABUPYCHOW  MH(DEKIUH, ocnoxkuénnon  CH, OTMEYAETCS  HaJIM4ue
KOPPEJSILIMOHHBIX CBA3€M Mexay TponoHHHOM I u nucrarnaoM C, a Takxke Mexay NT-
proBNP B cwiBopoTke kpoBu U NGAL B Moue, 4TO yKa3blBa€T Ha COYETAHHBIN U
B3aMMOOOYCJIOBIICHHBIN ~ XapakTep KapAUOPEHAIbHBIX OCIOKHEHUNW TIpU JaHHBIX
BapuaHTax TeueHHUs 3a0ojeBaHusA. Y OOJIBHBIX KOPOHABUPYCHOM MHGEKINH TSHKEION

cTeneHu Tshkectu, He ocnokuénHor CH u OIIII, B cpaBHeHNH ¢ He HHOUITUPOBAHHBIMU
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SARS-CoV-2 nuuamu HaOmogaercs mnoBbllieHUWe KoHUeHTpauuu NT-proBNP u
nucratniHa C B CHIBOPOTKE KPOBH M JIMIIOKaJWHA B MOYE, YTO CBHJETEIIBCTBYET O
BEPOATHOM PA3BUTUU JATEHTHOTO, cyOkauHudyeckoro KPC npu nanHom 3ab01eBaHuM.

4. [TaTomopdonornyeckumu u TUCTOJIOTMYECKUMU IIPOSIBJICHUSIMA
MATOJIOTUYECKUX KapAUOPEHOITYJIbMOHAIBHBIX B3aUMOCBS3E€M y yMEpLIMX B OCTPOM
nepuogie KopoHaBUpycHOW uH(pekuu, ocnoxHEHHOW KPC, sBIsroTcs codeTaHHbBIE
MPU3HAKN «IIOKOBOW TMOYKH», TPOMOOIMOOIMYECKUX M TPOMOOTEMOPPArHIeCKUX
SIBJICHUW B TKaHU CEPALIA U JIETKUX.

5. ¥V 26% pekonBanecuentoB COVID-19 cnycra 24 wMecdama mocrne
nepeHecéHHOro 3aboseBaHusi (GUKCUpPYETCsl MepcucTupyroliee rmnoBbienue A/l
Hamuuune B anamue3ze COVID-onocpenoBannoro KPC acconuupoBano ¢ Ooiee
BbICOKUMHU mokazatensMu  NT-proBNP B cbiBopoTke KpoBu U 0Oosiee HU3KUMU
3HadeHusiMu CK®, 4uto yka3bIBaeT Ha MOBBIIIEHHBIM PUCK (HOPMHUPOBAHUS JUITUTEILHON
MUOKapAHAIbHON U peHaJbHOW AMCPYHKUUU U pa3Butus xpoHudeckoro KPC y mwi,
NEPEeHECIIUX KOPOHABUPYCHYIO HMH(EKIHUIO, OCIOKHEHHYIO TSDKEIOW CcoueTaHHOU
Kapauo- u Hedponarueil. Bo3moxHOCTh QopmupoBanus xponuyeckoro KPC
MTOMYEPKUBACT HAJIUYME CPEIHEW CWIBI NPSIMOM 3HAYMMOW KOPPEISLMOHHOW CBSI3H
MEXIY  ChIBOPOTOUYHBIMU  KOHIEeHTpamusiMu  NT-proBNP u  uucrarmna C

06CHCI[OB8.HHI::IX PECKOHBAJICCICHTOB.
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IHNPAKTUYECKHUE PEKOMEHJALIUHU

1. JIns cBOEBPEMEHHOTO BBISIBICHMS MOPAKEHUS MOYEK M CEPALIA IPH THKEIOM
tedeHun COVID-19 pexoMmeHayercss ONpEAEICHUE ChIBOPOTOUYHBIX KOHIIEHTpALU
muctatuia C u NT-proBNP nHa 5 nenp 3a0oneBaHusi W, B Ciy4yae MPEBBIINICHUS
ONTUMAJIBHBIX TIOPOTOBBIX 3HAYCHHM TAHHBIX MAPKEPOB (COOTBETCTBEHHO 236,6 Ir/MII U
1,75 MKr/mi1) u oTHeceHus mNauueHTa K rpynne Bbicokoro pucka KPC, naznaueHue
MPEBEHTUBHON KapAMO- U HEPPONPOTEKTUBHON Tepanuu uHruOutopamu AlID wnm
OJ0KaTopamMu pelenTopoB aHTHOTEH3UHA.

2. B xome aucnaHcepHoro HaoOmwoneHusi 3a pekonBaiecueHtamu COVID-19
TSDKENOrO TEYEHMs! JJI1 CBOEBPEMEHHON JUArHOCTHKU KapAMOPEHAIBHBIX OCIOXHEHUN
(AT, XCH, XBII) pexomenayercsa cmyctss 60 mHel Mmocie BBI3AOPOBICHUS B pPaMKax
YOIyOJ€HHOM JMCIIaHCEpU3allMM W Jajiee €XErogHo KoHTpoiaupoBate AJl u
dbyHkImoHanbHOE cocrostHre Muokapaa (OxoKI-uccnenoBanue, ompeneneHue NT-

proBNP B chiBOpoTKE KpOBH) U TTouek (ompeneneHue nucratuia C B CBIBOPOTKE KPOBH).
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MNEPCHEKTUBBI JAJTbHEHIIEN PASPABOTKU TEMbI

1. YuuThiBasg BBICOKYIO pPaclpOCTpaHEHHOCTh KOPOHABUPYCHON HH(pEKINH, a
TAKXKE 3HAYUMOCTh POJIU KAPAUOPECHAIBHBIX OCIOKHEHUN B €€ KIIMHUYECKOW KapTHHE,
NEPCIIEKTUBHBIM HaNpaBlICHUEM JalbHEHIIeld pa3paboTKU TEMbl MPEACTaBIACTCS
U3yYeHUE KaK B OCTPOM IepuoJie, TaK U Y PEKOHBAJIECIIEHTOB 3a00JeBaHUs MapKEPOB
SHAOTENNAIBHOW AUCHYHKUMU (SHIOOTENWH, (aKTOp pocTa HHAOTENUS COCYIOB,
TOMOLINCTEHH, HW3MEHEHHE MOP(POJOTMYECKUX M  TUHKTOPUAIBHBIX  CBOMWCTB
SHAOTEIUOLUTOB), MOBPEXKACHUS MHOKapJa (KapIUOMPOTEHH, CBA3BIBAIOLIUN >KUPHBIC
kuciotel — FABP) u nouek (Monekyna noBpexnaenust nouek 1 — KIM-1), a Takxke
npoBocnanuTeabHbiX UTOKUHOB (MJI-1, NJI-6 u np.), 4TO MOXKET CIOCcOOCTBOBATH
nyudmiemy noHuManuio narorene3a COVID-19 u BbipaboTke HaydyHO OOOCHOBAHHOM
TaKTUKU JUArHOCTHUKU OCIJIOKHEHHOTO TeueHUs: MHPEKUMu U HaOmofeHus 3a eé
PEKOHBAJIECLICHTAMU.

2. lIlpencraBngeT Hay4YHO-TIPAKTUYECKU HHTEPEC MPOBEICHUE NAIbHEUIIINX
UCCJIEIOBAaHUI B HANpPaBICHUHM aHajdu3a 3HAYUMOCTH OIPEACNICHUS MNapLHUaIbHOIO
JABJICHUS] HE TOJIBKO KHCIOPOZa, HO M YIJIEKUCIIOrO ra3a B MoYe MpU UH(PEKIMOHHBIX
3aboneBanusix, ociokHEHHBIX Ol nu KPC (marent RU 2796739 C1 — B.B. Maiiees ¢
coasT.) [58].

3. Jlyis yTOYHEHUs TeHe3a MOBPEkKICHUS MHOKap/a U YIy4YlIE€HUsS AUArHOCTUKU
MUOKapAUTa y OOJBHBIX KOPOHABUPYCHOM HHQEKIUEH Ienecoo0pa3Ho HCCIe0BaTh
BO3MOXXHOCTH TpUMEHEHHus Oosiee crneuu(UYHbIX JUArHOCTHYECKUX METOIUK —
MarHUTHO-PE30HAHCHOM ToMorpaduu cepilia U aHajdu3a aHTUKAPAUATbHBIX aHTUTEIL.

4. C yuyéroM HAJIMYuUsl OMMCAHHOTO B JINTEPATYPE U HAILEIIIEr0 NOATBEPKICHUE B
naHHOM pabote pucka pa3Butus Al y pexonBasieciientoB COVID-19 mpeacrasnser
MHTEpEeC M3yuyeHHe BapuadelbHOCTU Mokazarened AJl y AaHHBIX JIMI NP TOMOIIM

MCTOHOB €TI0 CYTOYHOI'O MOHUTOPUPOBAHHA.
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5. C uenplo yriyOlnEHHOTO WCCIEIOBAHUS COCTOSIHUSI TOYEK B JUHAMUKE
PEKOHBAJIECIICHTHOTO TIepHoAa LeIecoo0pa3HOM SBISETCS OLIGHKa WX OCMO- H
BOJIIOMOPETYIHUPYIOUIel (YyHKIIUHU, KaHATBIEBOTO TPAHCIIOPTA.

6. BaxHOE Hay4yHO-IIPAKTUYECKOE 3HAYEHHE MMEET M3YUYEHUE JUHAMHUKU TECUCHUS
paHee  UMEBIIUXCS  3a00JIEBaHMM  CUCTEMBI ~ KpOBOOOpaiieHuss  (cTaOuibHas
uieMuueckas OOJIe3Hb CEpJlla, HapyUIEHWs PUTMA U MPOBOJUMOCTH MU T.J.) TMOCTE

nepenecénnoro COVID-19.
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CIIUCOK COKPAIIIEHUM

AT — aprepuanbHas TMIEPTEH3USA

AJl — aprepuanbHOe 1aBIIeHHE

AJIT — anannHaMUHOTpaHCepaza

ATI®2 — aHTHOTEH3WHIIPEBAMAIONTNI epMeHT 2 THIIa

ACT — acmapraramuHOTpaHcdepasa

BI'O — BHYTpUTpYIHOH 00BEM

BO3 — BceMuphas opranuzaius 31paBoOXpaHeHUs

I'MIBIT — reHHO-MHXEHEPHBIE OMOIOIMUECKHE ITpenapaThl

I'KC — DIrOKOKOPTHKOCTEPOUIBI

J3JIA — naBneHue 3aKJIMHUBAHUS JIETOYHON apTepun

JA — noBepUTENbHBIN HHTEPBAII

JIH — npixarenbHas HEAOCTATOYHOCTh

KEJI — )xu3HeHHass EMKOCTh JIETKUX

3IIT — 3amecTHTeNbHAS IOYEYHAS TEpaUs

NBJI — uckyccTBeHHass BEHTWISILUSA JIETKUX

UI'MA — WxeBckast rocynapcTBeHHas Meaunuackas akaaemus (¢ 01.12.2025 r. — MokeBckuii
roCy/lIapCTBEHHBIN MEIULIMHCKUN yHUBepcuTeT — VkeBckuil [MY)

WNJI — unTepneitkun

NDH — unrepdepon

KJIP — KOHEYHBIN JUacTONNYECKUI pa3Mep

KPC — xapanopeHanbHbI CHHIPOM

KCP — xoHEe4HBIN CUCTOIUYECKUMN pa3mep

KT OI'K — xomnbroTepHas ToMorpadusi OpraHoB TPYIHON KIETKH

KO®OK — xpearundochoknnasza

KO®K-MB — MB-dpaxmus kpearnndochoknHasbl

JII' — néroynas runepreHs3us

JIAI' — nakraraerugporeHasa

JDK — neBblii xxenynodex

JIIT — neBoe npeacepaue

JIIIBIT — nunonpoTen 1bl BBICOKOM TJIOTHOCTH

JIITHIT — nunonporenpl HU3KOU IIJIOTHOCTH



154

MMI] — mMHOTONIPODUITHHBINA METUIIMHCKUAN TICHTP

HMK — HegocTaTo4HOCTh MUTPAJILHOTO KilanaHa

HIIBC — HecTeponHble NPOTUBOBOCHATUTENBHBIE ITPENapaThl

OEJI — o0m1ast EMKOCTh JIETKUX

OUM — ocTpslit HH(pApKT MUOKapa

OHMK — ocTpoe HapyIieHre MO3roBOro KpOBOOOpaIeHus

OOJI — ocrtaTo4Hblit 00bEM JTETKUX

OIIIT — ocTpoe noBpexAeHUE MOYEK

OPBU — ocTtpas pecriupaTopHas BUpyCHast HHPEKIHS

OPJIC — ocTpslii pecriupaTopHbIA JUCTPECC-CUHIAPOM

OTC — oTHOCUTENBHAS TOJIIINHA CTEHKU

ODB; — 06BEM (hopcupoBaHHOTO BbIIOXA 32 MIEPBYIO CEKYHLY

DK — mpaBslii xenmytouex

[IM — noBpexkIeHre MUOKapaa

[THA4i« FVI — unTerpan ckopoctu moroka B AMACTONY B MPOCBETE MEPEIHEN HUCXOIALIEH
apTepuu

[MHA4¢« V max — cKopocTh KpPOBOTOKa B JIMACTONy B MPOCBETE JIUCTAJIBLHOTO YyuacTKa
NepeHer HUCXOAAIIEH apTepun

IIII — mpaBoe nipencepane

[ILIP — nonumMepa3zHas LenHas peakiuus

PAAC — peHuH-aHTMOTEH3UH-aJIbI0CTEPOHOBAS CUCTEMA

PKUbB — Pecny6nukanckas kinHu4eckas HHPeKInoHHas oonpHuUIA (T. VXkeBck)

PHK — puGoHykIIenHOBast KUCIIOTa

CBP — cucreMHas BocnaJuTeIbHas peaKIus

CIUTA — cucronuyeckoe AaBlieHUE B JIETOYHOM apTepun

CK® — ckopocTh Ki1y00UKOBOH (HIIBTpaliun

CH — cepaeuHast He1I0CTaTOYHOCTh

CHC — cumnaruueckasi HepBHasi CUCTEMa

COD — cKopOCTh OCEaaHUS SPUTPOLIUTOB

TH — 1yOynsipHbIif HEKpO3

TOJIA — TpomMO0IMO0IHS IETOUHON apTepun

Y31 — ynsTpa3zByKOBOE HCCIIEN0BAHUE

YO — ynapHbIii 00bEM

OXEJI — dopcupoBaHHast )KU3HEHHAs: EMKOCTb JIETKHX
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OU — Ppakumst U3rHaHus

®HO-a — ¢akTop HEKpo3a omyxon abdha

OIT — bubpmmtanms mpeacepaui

@Y — dpakuus yKOpodeHus

ODOH — ¢pakMoHHAS YKCKPELUs HaTpuUs

XBIT — xponunueckas 00J1€3Hb MOYEK

XCH — xpoHHnueckas cepieyHasi HeJOCTaTOYHOCTh
YJIJI — gacToTa AbIXaTelIbHBIX JIBHXKCHHI

YCC — gactoTta cepieUHbIX COKpaIlleHUuI

OKI' — snekrpokapauorpadus

OKMO — skcTpakopriopalibHasi MeMOpaHHAsi OKCUTEHAITHS

Ox0KI" — sxokapnuorpadus

CPb — C-peaxtuBHbIN O6€10K

DTE — Bpemst 3amenneHusi paHHEro JAMACTOIUYECKOTO TPAaHCMUTPAIBLHOTO IOTOKA
(deceleration time of peak E)

KIM-1 — monekyma noBpexaenus mouek 1 (kidney injury molecule 1)

IMGuiast — MHTpamMypanbHbIi rpaaueHT (intramural gradient) JODK B auacromy

IMGsis — uHTpaMypanbsHblii rpagueHT (intramural gradient) JOK B cuctomy

IVRT — Bpems uzoBomomMuueckoro paccnadbnenus JDK (isovolumetric relaxation time)

NGAL — nWmoxaivuH, acCOUMUPOBAHHBIA C JKelaTHHA30il HedTpodumio (neutrophil
gelatinase-associated lipocalin)

NT-proBNP — N-tepMmuHaIBHBIA ()parMEHT MO3TOBOTO HATPHHUYPETHUYESCKOTO TEeNTHIa Mpo-B
tuna (N-terminal pro-B-type natriuretic peptide)

perf FVI — uHTErpan ckopocTu mMoToKa B IUACTONY B IPOCBETE cocy/a nepdopanrta

perf V max — CKOpOCTh KpOBOTOKa B JMACTONy B MPOCBETE cocyaa nepdopaHTa — BETBU
nepeHeld HUCXOAIIEH apTepun

PLT — tpombGoruts! (platelets)

pCO, — napruanbHOe JaBiieHue (HAPsHKEHHUE) YITIEKUCIIOTOo ra3a

pO, — mapuuanbHOE JaBICHHUE (HAMPSHKEHUE) KUCI0pOoIa

RBC — spurporuTsr (red blood cells)

SpO, — carypanus

WBC — neiikorutsl (white blood cells)
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