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B mupe As of Jan. 20: COVID-19

B duestoBeke:

udunnpoBanme — MHTEpHATIM3ANIMS B Pa3/IMYHBIX OpraHax — pa3MHOKeHMe BUpyca
— B KJIeTKaX, B OTBET Ha 3TO MaCCMPOBAHHBIV CMHTE3 11 0BOCIIAJINTEIbHBIX IMTOKMHOB
— IIMTOKVMHOBBIV IIITOPM— M30BITOK IIMTOKMHOB IIPUBOINUT K 21/11¢BOCIIAJICHVIO

B MUKPOCOCYAVCTOV CCTeMe ¥ B MHPUIIMPOBAaHHBIX OpraHaX M BbI3bIBaeT TSDKeJIble OCTIOKHEHMS] :
— 2UnepKoaryJasiuio;

— IOBpEeXXIeHMs1 MMOKapaa;

— IOBPEeXXIeHWs II0YeK U [IeYeH;

— DaKTepHaJIbHYIO /MU IPUOKOBYIO CyIiep-MHEEKIIMIO M Cericc



NuaTtepHammsanmusa COVID-19:
HaTMBHO HeyIIOpsAaO4YeHHasA 00/1acTh IIVUIIOB
IIOBBINIaeT KOHTaIrMO3HOCTh
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<“— ACE2 Disordered proteins (or regions) can fold into ordered

structures when encountering and binding to their target

Goh GK-M, Dunker AK, Foster JA, Uversky VN, Shell disorder analysis predicts greater resilience of the SARS-CoV-2 (COVID-19)
outside the body and in body fluids, Microbial Pathogenesis, 2020

George Tetz Victor Tetz SARS-CoV-2 prion-like domains in spike proteins enable higher affinity to ACE2, 2020

https://medium.com/medical-myths-and-models/what-makes-the-novel-coronavirus-so-contagious-e677e825¢566 3



https://medium.com/medical-myths-and-models/what-makes-the-novel-coronavirus-so-contagious-e677e825c566

COVID-19 uMTOKMHOBBIV IITOPM: sAPOCTH BOCIIaJICHMSI

Mahmudpour M et al. COVID-19 cytokine storm: The anger of inflammation. Cytokine. 2020 Sep;



nasal

Opransbl, Ha IOBEPXHOCTU KOTOPBIX
pacnosiokeHsl perentopsl 411 COVID-19

AHruorensuH npespamaromuii ¢pepment AIIP2 (ACE2)
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Saba L, Molecular pathways triggered by COVID-19 in different organs: ACE2 receptor-expressing cells
under attack? A review Eur Rev Med Pharmacol Sci. 2020 Dec;24(23):12609-12622



COVID-19 npouukaer
B pa3/IMYHbIE€ OpraHbI
" BbI3bIBaeT B HUX
OIUTOKVMHOBBIV IIITOPM
¥ r'uIiepBoOCIIajIeH1e



CbepxcvHTEe3 IMTOKMHOB BBI3bIBaeT 2l1epBOCIIaIeHMe
" IIOJIMOPIaHHYIO HeJOCTAaTOYHOCTD
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Cytokine Growth Factor Rev. 2020 Jun;53:38-42.
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Xinjuan Suna et al. Cytokine storm intervention in the early stages of COVID-19 pneumonia. 7



COVID-19;: vacToTa OCJIOCKHEeHUM

Oc1okHeHmue Y Bcex martmeHTOoB, % Y nanmmenToB OUT, %
IIHeBMOHMS 27,6 81,2

PecrimpaTopHas 22,6 75,3

HeI0CTaTOYHOCTH

OIII1 11,8 50,7

Cemncuc 10,4 54 1

https:;//www.medicalnewstoday.com/articles/analysis-of-patient-data-reveals-most-common-complications-of-covid-
19#Some-things-to-keep-in-mind



WJI-6 - MapKep OIMTOKMHOBOIO LIITOpMa

VJI-6 npu nnocTynjieHnum
VIsmMepeHMe np IOCTYIIJTICHMU.
Pe3ko moBsbIIIaeTcs rmpu

Tsoxker1om COVID-19.

IL-6 on admission

ITpu ocitooxxaennom COVID-19 RS w
B 2,9 pa3a BblIllle, UeM IIpU %40_ \
He 0CJIOCKHEeHHOM. f

Y KpUTHUYIEeCKMX [alleHTOB 2 20 FEEmaas

MJI1-6 > 80 ir/mo - J b & ,
nporaosvipyer OPIC coviD19 @ &

" ABJISAETCA IIOKa3aHVeM MSITKITL S TSDKeITBIN

HasHaueHmsa VIBJ1

Ulhaq ZS et al. Interleukin-6 as a potential biomarker of COVID-19 progression.
Med Mal Infect . 2020;50(4):382-383






[1-nviMep - MapKep 2unepKoaryiasalmum

VI3smMepeHMe I1pu IOCTYILVICHUN.
ITarimenTsl ¢ [I-nviMepom,
IIOBBIIIIEHHBIM B 3-5 pas, o

IOJIXKHBI OBITH TOCIINTAJIV-

=]
|

3MpPOBaHbI IPU OTCYTCTBUM
npyrux npusHakos COVID-19.
[TpuCut-off - 2,0 MKI/mJI,
JyBCTBUTEIBHOCTH 92,3%,

D-Dimer (mg/L)

i 4

crnemdpmaHOCTh 83,3% 0

=— —

T

mild-moderate severe

Y ymepmnx [I-numep - 5,2 mr/n
y BbDKMBIINX - 0,6 M1/71

Yao Y et al. D-dimer as a biomarker for disease severity and mortality
in COVID-19 patients: a case control study. J Intensive Care. 2020.

T

critically ill

Ymepennsbin  Tskenpiit  Kpurnieckuit
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HvHamMuka [I-nyiMepa y BEDKMBILINMX
M He BhDKUBINMX nanmeHToB ¢ COVID-19

48 -4 - Survivors

4 Non-survivors 42:2
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Zhou F, et al. Clinical course and risk factors for mortality of adult inpatients with COVID-19
in Wuhan, China: a retrospective cohort study. Lancet. 2020, 28;395(10229):1054-1062.
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IHMTOKMHOBB

IV INITOPM — pa3BUTHeE CeIIcHca:

ot CCBO (Bocnasiernme) K CKITBO (mpornBoBocmaneHio)
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Faix JD. Biomarkers of sepsis.
Crit Rev Clin Lab Sci. 2013;50(1):23-36

Bpemsa

CvHApPOM KOMIIEHCATOPHOI0 IPOTHBOBOCHAINTEILHOTO OTBETa
CARS: compensatory anti-inflammatory response syndrome



Cencuc npu COVID-19: cHauasia BUPYyCHBI,
IIOTOM OaKTepmaIbHBIV MU I'PUOKOBBIN

BupycHBIN - 0e3 OaKkTeprasbHbIX M TPMOKOBBIX MHMEKITHTA.
YacrtoTa ~1% OT Bcex ciry4daeB cericuca.

Odabasi Z et al.. Consideration of Severe Coronavirus Disease 2019 As Viral Sepsis
and Potential Use of Immune Checkpoint Inhibitors. Crit Care Explor. 2020;2(6):e0141.

Ko-nuadekimsa- npm nocrynjieHmnm
Cynep-uHdekinsa - BHyTpUrocnurajibHas
baxrepuasipbHas v rpuOKoBas

IIpu nocmynaenuu - 8%
IIpu pas6umuu COVID-19 30%
IIpu nepe6ode 6 OUT - 44%o

Zhou F, et al. Clinical course and risk factors for mortality of adult inpatients with COVID-19
in Wuhan, China: a retrospective cohort study. Lancet. 2020, 28;395(10229):1054-1062.



bakTepuanpubie Ko-mHpekunm nmpu COVID-19

20 30 40

Proportion of baclerial co-infections (%)
10

Lansbury L et L. Co-infections in people with COVID-19: a systematic review and meta-analysis. J Infect. 2020 Aug;81(2):266-275 15



C-peaxkTuBHbIN 0es10K mpu COVID-19:
MapKep celicrca v TsIKeCTU OBPe>KIeHMsI JIeTKMX

CPb nipn nocryisienum

IloBbIIIAETCsT 770C1€ TIOBBIIIEHMST ~  CRFonsdmesin
IIPOBOCIIAJINTEIbHBIX IIMTOKMHOB
pu MHPEeKIMAX

M IIPV IIOBPEeXXKIeHMUAX
COOCTBEHHBIX OPTaHOB. !
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g

Markumn TsoKenbIn

Jang Liu et al. Prognostic value of interleukin-6, C-reactive protein, and procalcitonin
in patients with COVID-19. J Clin Virol, 2020
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Frequency

COVID-19: CPb nossbIltieH
y 98,7% rocnuraavisvpoBaHHBIX IalIlMeHTOB
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Smilowitz NR et al. JS. C-reactive protein and clinical outcomes in patients with COVID-19. E

ur Heart J. 2021 Jan 15:ehaa1103.

17



Mild group Moderate group Severe group Critical group

— CRP levels = Diameter of the largest lung lesion




Yposau CPb KoppenupyroT c pasMepom
o0Js1acTM «MaTOBOIO cTeksia» Ha KT

CT score 0

100~ R=0.62, P<0.017
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Chaochao Tan et al. C-reactive Protein Correlates With Computed Tomographic Findings
and Predicts Severe COVID-19 Early. ] Med Virol.. 2020;92(7):856-862.



YpoBHU CPb KOppeampyroT ¢ TAXKeCThI0 pecuMpaTOpHO
HeJ0CTaTOYHOCTH

p = -0.54, P < 0.001

300=m O @D L

o
B |
= 200- C'ag *
n
E
o
O 100= O
L
0 . 1

o
0 200 400 600 800 1000
P/F ratio PaO2/FiO:;

Mueller et al., Inflammatory Biomarker Trends Predict Respiratory Decline in COVID-19

Patients 2020, Cell Reports Medicine 1, 20



ITpokanbumToHuH ripu COVID-19

IIKT moBpbIIlIaeTcs no0c/ie IIOBBIIIIeHMS B

IIMTOKMHOB il
] " : °
IIpi COVID-19 IIKT B "cepom 4 Cuthoofs
auanasone (ot 0,02 go 0,25 Hr/m) . 1 st R
= 0 o’
- ]
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- IIp" OYeHb TsKes10M - 0,25 1 BhIlIe. e
0.0 T T
2 @i@
CPb nossbimteH y 30-60% mameHTOB %Ef' &
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Taoxkenpmm  He takenbm

Han T et al. Procalcitonin for patient stratification and identification
of bacterial co-infection in COVID-19. Clin Med May 2020



COVID-19: pnaamuka IIKT n CPb Ge3 passurus cynep-mHPeKInmu

A) PCT CRP
1.59 |First symptoms CumMmnTOMBI 350 |First sympt?rﬂzs T
| Hospital admission Tocnnurasimsanusa P .
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3 - = 150+
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Bricokme ncxogubie ypoBHMU CPb 1 Hu3skmne-ymepenHsbie ypoBau IIKT
He CBUeTeJIbCTBYIOT O CyllepuHdQeKImn

van Berkel M et al. Biomarkers for antimicrobial stewardship: a reappraisal in COVID-19 times? Crit Care. 2020 Oct 6;24(1):6(#R



COVID-19: pmaamuka IIKT n CPb npu pa3sButun cynep-mHdexkmm

B) PCT CRP
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Henp 0 - Havaso pa3sBuTHsa cynep-uH@eKnuu (II0J10KUTeIbHbIe TeMOKYJIBTYPHbI)
«IloBbirenue CPb m IIKT npomcxoaur v ripm oTpuiaTe IbHBIX
reMOKYJIbTypax M He MO>KeT ObITh OCHOBaHVeM [1JIs1 Ha3HaYeH W
SMIIVIPUYECKOM aHTMOMOTUKOTEeparimm»

van Berkel M et al. Biomarkers for antimicrobial stewardship: a reappraisal in COVID-19 times? 23
Crit Care. 2020 Oct 6;24(1):600.



No, antibiotics do not work against Are antibiOtiCS He SAAICHO, B KaKOV CTeIIeH!
viruses, only bacteria. Siisedla 10 IOIKT m CPb mpeackasbIBaoOT

The new coronavirus (2019-nC0V) is a - d =
p ev d3BUTMEC BTOPMYHON
virus and, therefore, antibiotics should r entlng an P p

not be used as a means of prevention or treating the new mH@pexnmn apu COVID-19

treatment. coronavirus?
However, if you are hospitalized for the It is unclear to what extent PCT

2019-nCoV, you may receive antibiotics
since bacterial co-infection is possible.

and CRP predict the occurrence of

secondary infections in COVID-19
World Health #Coronavirus patients

Organization

IIpn COVID-19 mMmo>xeT pa3BMBaThCs I'MIIep-BOocCIIa/IeHMe, IIPU3HaAKM KOTOPOIO
CXOIHBI C CMMTOMaMM cynep-mHeknnun. B nrore, 72% nmanmeHToB mosry4aroT
SMIIVIPUYECKYI0 aHTHOMoTKOoTepannio. He onnpaBmanHoe MaccoBoe IIpviMeHeHMe
AHTMOMOTUKOB BeleT K IIaHAeMWM aHTUMOMOTUKOPEe3MCTeHTHOCTN.

Huttner BD, et al. COVID-19: don’t neglect antimicrobial stewardship principles!
Clin Microbiol Infect. 2020; 26(7):808-10. 24



IIpecericva mpu COVID-19

IICII - parHEMII ¥ BBICOKOCITIETMPUIHBINIMapKep:

AKTMBallM BPO2KAEHHOT'0O MMMYHMTETA IIPU CEIICICe,

- mnoBbimaercsa yepes 30 - 60 MuH 11oc/1Ie IOsAABJIeHMsI B KPOBU
IIaTOI€HOB;

- 10 IOBBIIIIEHUA IIMTOKMHOB M 3a 2 = 3 THA 10 KJIMHUYECKOM
MaHMdecTanmy CMCTeMHOI0 BOCIIaJICHVIS;

- O0TpaKa€T MHTEHCMBHOCTDb aKTMBallN (l)al"OI_U/ITOBa,
ocymecrB/ixieMoro MaKpOCl)aI'aMT/I B OTBE€T Ha IIpUCYyTICIBHUE

- 1maroreHoB (0akTepum, TpMOKM);

- IIP¥ IOCTYIJIEHUM IIPOTHO3UPYyeT OPTaHHYI0 HeJOCTaTOYHOCTh
- VL VICXOBbI;

IIpY MOHUTOPUHTE - ObIcTpO (4 - 12 u) M3MeHsIeT KOHIIeHTpaIInIo,

qTO OTpa’kaeT m3MeHeHMe 3¢pPeKTMBHOCTM Teparivmn.

Chenevier-Gobeaux C et al. Presepsin (sCD14-ST), an innate immune response marker in sepsis.
Clin Chim Acta. 2015;450:97-103



IICII: ctpatudpukanms puckos pa3surisa COVID-19

75 IMalyIeHTOB, IIOCTYIIVBIIIVX:

- B H(ekmoHHoe otaernenue (/10) -

72%; B OPUT- 28%.
Yepes HecKOIbKO gHe 52 %

ranyeHToB 13 VO 1epeBeeHbl
B OPUT.

[ICII (tir/mu1) Ha 2-011 v 3-mi1 [1eHb:

y ymepmmx - 1047 riporus 417
Y BBDKVIBIIIVIX.

[Tpu 3TOM C11abast Koppersaims
¢ CPb u ymepennas c I1KT.
[Tpw I'ICIT > 250 rar/ mut -

18 roctiMTaIbHBIX THE 1
HeOJIaroIrpusaTHBIE VCXOIBI,
ripm TICIT <250 or/wmt - 10 naen
1 OJIarOoIpusITHBIE MCXOJIBL.
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Zaninotto M et al. Presepsin in Stratification of SARS-CoV-2
Patients. Clin Chim Acta. 2020;507:161-163.



HviarHOCTMYecKme xapaKTepuCTUKN
CPb, IIKT n I1CII: COVID-19

p = /
el |
R n=41 CCBO n=41
"CPb TICII KT | CPB | 1@icili | IIKT
AUC 0,81 0,97 0,79 0,95 0,99 097 |
Cut-off 65 37 0,17 116 930 0,73
Sensitivity % | 70 86 61 68 | 98 ; 91
i | | ]
Specificity% 83 97 90 95 97 96

Vcrionb30BaHHbBIe MapKephl II0Ka3aJIM BBICOKYIO OVAarHOCTUYECKYIO
3HAYMMOCTB JU1d quarHoctnku cericuca rmpu COVID-19.
boJsiee BBICOKOVI TMarHOCTUYECKOV 3HAUMMOCTBIO 00J1ajast rmpecerncH

OT14éT 00 OHeHKe KIIMHMYIECKOV 3HAa9MMOCTH JlTa0opaTopHOro mapkepa Ilpecericiaa
IJIs1 AMarHOCTUKM cericuca y naumeHToB ¢ COVID-19. 2020
HAYYHO-VCCJIEJOBATEJIBCKUV MHCTUTYT CKOPOWM IIOMOIIIU
VIMEHU H. B. CKJIM®OCOBCKOTI'O, MockBa
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Hvinamuka [ICII, CPb u IIKT opmu COVID-19

O MalMeHTOB C TSKEJION pecHpaTOpPHON HeIOCTaTOUYHOCTBIO
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Fukada A et al. Presepsin as a Predictive Biomarker of Severity
in COVID-19: A Case Series . ] Med Virol. 2020 Jun 12
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BricokouyBcTBUTEeIbHBIN TpOoIIOHMH IIpu COVID-19:
MapKep aTepoTpoM003a 1 UIlIeMUU

LIMTOKMHOBBIV IITOPM
BbI3bIBaeT BOCIIAJIEHVIE 3000 ;

p=0.10

") ata
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1000
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= - 600 1

~ &
aTepOoTpoMOO3a 1 IIeMmnm: & £ 0
- npu nocmynaenuu 'y 7,2 %, & 2 |
._ W 4

JIeTaJILHOCTE — 22,2% 2 K

200 4

- 8 OUT y 7,8% nayuenmo, ol
J1eTaJIbHOCTH - 77%. 0!

High

Alrea D

BerxuBiiime He BerKmBIIIIE

Guo T, et al. Cardiovascular Implications of Fatal Outcomes of Patients With
Coronavirus Disease 2019 (COVID-19). JAMA Cardiol. 2020.



Hvaamuka BY Ta npmu COVID-19
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Zhou F, et al. Clinical course and risk factors for mortality of adult inpatients with COVID-19
in Wuhan, China: a retrospective cohort study. Lancet. 2020, 28;395(10229):1054-1062.
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NT-proBNP nmpmu COVID-19:
MapKep OCTPOV cepAevYHOM HeZ0CTaTOYHOCTH

IToBbimieH y 88% mnammenToB ¢ mcxogHbIMyu CC3 1 y 55% 6e3 CC3
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BerkumBiime He BuoKuBIIIIE

Msarkun Tsoxensmmn Kpurmdaeckmn

Inciardi RM et al. Characteristics and outcomes of patients hospitalized for COVID-19
and cardiac disease in Northern Italy. European Heart Journal (2020) 41, 1821-1829
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COVID-19; nosriaieamne KK-Mb m MmmorioomHa
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Han H, Xie L, Liu R, et al. Analysis of heart injury laboratory parameters in 273 COVID-19 patients
in one hospital in Wuhan, China. J Med Virol. 2020;92(7):819-823



COVID-19: peHasibHBIE OCI0O>KHEHMS - IMTOKMHOBBIN IIITOPM
IIOBpe’KaaeT NPOKCHUMaJIbHbIe KaHAJIbIIbI —
OCTPBIV TYOYJIAPHBI HEKPO3
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Soleimani M. Acute Kidney Injury in SARS-CoV-2 Infection: Direct Effect of Virus on Kidney Proximal Tubule Cells.
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COVID-19: moBpexxaeHMs1 IIoUeK
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IIncratna C ipu m3MepeHMM:
- B KpOBM - MapKep IJIOMepYyJIApHON OUCPYHKIINN;
- - B Mo4e - TyOyJIApHOM

Jialin Xiang et al.Potential biochemical markers to identify severe cases among COVID-19 patients
medRxiv March 23, 2020. doi: https://doi.org/10.1101/2020.03.19.20034447.



COVID-19: noBpe>xaeHmMs1 redeHm

AcnnapratammHOTpaHcdepasa,
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Fang Lei et al. Longitudinal association between markers of liver injury and mortality in
COVID-19 in China Hepatology. 2020 May



COVID-19: JIAI'- vHOAMKaTOPp Ts>KeCcTV ITHEBMOHUM
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Wu MY et.al. Clinical evaluation of potential usefulness of serum lactate dehydrogenase (LDH) in
2019 novel coronavirus (COVID-19) pneumonia. Respir Res. 2020;21(1):171
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COVID-19: ypoBHM OMOMapKepOB BOCIIaJIeHUs Y BBDKMBIIIVX
" He BbDKMBILIMX: IIPY IOCTYILVIEHVM, BBIIINCKE, CMEPTU
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YuY etal., Wang X, Zhou F. Novel biomarkers for the prediction of COVID-19 progression a retrospective, multi-center cohort study

Virulence. 2020 Dec;11(1):1569-1581



COVID-19: TsixecTs MHEKIIMM [IPU I'PyHIiax KpOBU
0(I) A(II) B(III) AB(IV)
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Hoiland RL et al. The association of ABO blood group with indices of disease severity ol

and multiorgan dysfunction in COVID-19. Blood Adv. 2020 Oct 27;4(20):4981-4989



I'pynnsel KpoBu 1 TsKecTh oc10kHeHMn COVID-19

YpoBau OmMomapkepos npu LI/IV u I/11
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Hoiland RL et al. The association of ABO blood group with indices of disease severity
and multiorgan dysfunction in COVID-19. Blood Adv. 2020 Oct 27;4(20):4981-4989
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Hviaraocruka Kpurndeckmnx ociaoxHeaumn COVID-19
Y OLIeHKa PVCKOB VX IIpOrpeccMpoOBaHMsI

Vismepenns npmu:
- nocryiuieHun, nepesone B OUT, nepesone Ha VIBJI, npu BeIIIMCKe.

- V1J1-6 - DMTOKMHOBBIV IITOpM; YeM Bbllle VJI-6, TeM cTpeMuTeIbHee
IPpOrpeccUpyIOT OCJI0>KHEeH WS,

- JI-IH/IMep - OYeHb BBICOKUM PHMCK KOaryJiomnnatmm m HeﬁJIaI‘OHpI/IHTHBIX ncxoaos,

- CPb - moBpexmeHMe JIeTKMX; JIMHEMHAsA KOppeIsalms C TAXKeCTbI0O CMMIITOMOB
«MaToBOIO crexksia» mpm KT;

- IIKT - OakTepmasibHasi M BUPyCHasA KO-MH}EKIIVA 1 cynep-mHQeKIIs;
- I'emoxynbrypsl m [P - Ko-mHpeKIMN 1 cynep-mHpeKIInumn

- BY Tponnonnn, KK Mb, mrnoriiodusn - areporpom003 n ninemusi, IM;

- NT-proBNP - ocTrpas cepaedHast HeI0CTaTOYHOCTH;

- llncratna C - B cCBIBOPOTKE M B MO4Ye - MapKep OCTPOro TyOy IsipHOro HeKpo3a 1

pucka passutusa OIIII
43



MIMMyHOXeMMUIIOMMHECIIeHTHBIV aHaIM3aTop
PATHFAST (LSI Medience Corporation, SIrmoHmst)

Tounoe xosmuecTBeHHOE M3MEpeHe:
B 1I€JILHOVI KPOBW, CBIBOPOTKE U IIa3Me
3a 15 MuHyT

OnuH aHa/v3 — OOVH KapTPUIK
6 KaHaJIOB JIs1 O0HOBPEMEHHOI'0
VI3MEPEeHVISI B peXIMe «IIPOV3BOJILHBIN

BBIOOp»
Usmepenua npu COVID-19:
y d-numep
— IIpecericuu

BeicokouyBcTrBUTeNbHBIN CPb
BrIcOKOYYyBCTBUTEILHBIVI TPOIOHMH I

NTproBNP

P MwuorioowmH
~ / KK-MB
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STOP
COVID-19

Cmacm0o 3a BHMMaHMeE
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