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Sars-CoV-2 (COVID-19) : >xn3HeHHBIN ITMKJT
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Opransbl, Ha IOBEePXHOCTU KOTOPBIX
pacnosioKeHsl perentopsl 411 COVID-19

AHrvoreH3uH npespamalomun ¢pepment AIID2 (ACE2)
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Saba L, Molecular pathways triggered by COVID-19 in different organs: ACE2 receptor-expressing cells
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HepsHas cucrema:
fonosHbie 6onn
lfonosoKpyxeHUa
JHuedanonartua
lwitena-bappe
Ares3us
Muanrus
AHocmuna
WUHcynbr

COVID-19: BHennerouHnble MaHU@ecTalIMU

KposeHocHbIe cocyabi:
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Gupta, A et al. Extrapulmonary manifestations of COVID-19. Nat Med 26, 1017-1032 (2020).




Sars-Cov-2 npoHMUKaeT
B pa3/IMYHbIE OpIraHbI
1 BbI3bIBaeT B HUX
OIUTOKMHOBBIN IIITOPM
VI TUIIepBOCIIa/IeHVIe




SEVERE COVID-19 ILLNESS IS VIRAL SEPSIS
TSIDKEJIOE 3ABOJIEBAHUE COVID-19
9TO BVPYCHBbBIV CEIICUC

Y ~ 20% nammenToB ¢ COVID-19 pasBuBaercs
KpUTHUYIeCKOe COCTOsIHVE, KOTOPO€e COOTBETCTBYyeT
kpurepusam CEIICHC-3:

«Cemcuc - 3T0 >KM3HEyIpo>Karolasi OpraHHasi
nvicdyHKIVSI, BbI3BaHHAsI HapyIlIeHVeM peryjsanum
OTBe€Ta OpraHmM3Ma Ha MHQPEKIIUIO».

Singer M, et al. The third international consensus definitions for sepsis and septic
shock (Sepsis-3). JAMA 2016; 315:801-81

Beltran-Garcia et al: Sepsis and coronavirus disease 2019: Common features and anti-
inflammatory therapeutic approaches. Crit Care Med 2020;48:1841-1844



BHI/I,H,EMI/IOJIOI'VIH BUPYCHOI'O CeIICHCa

Clinical syndromes

Epidemiology

HSV

Disseminated disease
Hepatitis

Neonatal disseminated disease
Incidence: 2—15 per 100,000 live births
Mortality: up to 29%

Enterovirus

Sepsis-like ilness
Myocarditis
Encephalomyelitis
Pulmonary oedema or
haemorrhage

Incidence: 37% of young infants (<90 days of
age) with sepsis? and without signs of localised
infection

Mortality of neonatal enteroviral sepsis:

up to 42%

HPeV

Sepsis-like illness
Meningoencephalitis

Incidence: 15% of young infants (<90 days of
age) with sepsis® and without signs of localised
infection

Influenza virus

ARDS
Myocarditis
Encephalopathy

Incidence: 1 million cases of severe respiratory
infections in children <5 years of age worldwide
annually

Mortality: 290,000-650,000 respiratory deaths
worldwide annually (all age groups)

Dengue virus

Severe dengue®
Dengue shock®

Incidence: 58-96 million symptomatic dengue
infections with 250,000-500,000 progressing to
severe disease worldwide annually; 8% of sepsis
cases® in Southeast Asian

Mortality: 9,000-24,000 deaths worldwide
annually

Adenovirus

Disseminated disease
Meningoencephalitis
Severe pneumonia

Disseminated disease in children
Incidence: 2.5% of adenovirus infection
Mortality: 55%

Lin G-L et al. Epidemiology and Immune Pathogenesis of Viral Sepsis. Front. Immunol.

BupycHbIN cencrc:
3a00/1eBaeMocThb ~1%
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2018, 9:21478



Cxema pa3Butusa BupycHoro cerncvca COVID-19

Dysfunctional immune response Direct viral infection

Tubular injury Podocyte dysfuncion

activation .
SARS-CoV-2 Lymphopenia = [} e * -4  [Endotheliu -

IL-6 INF-a D
Complement Cytokine storm
activation

Acute Kidney Injury

Lung injury H\ Heart injury

Endothelial dysfunction
and hypercoagulability

¢

J

IIpsimoe HMUIIVIpOBaHME BHYTPEHHUX OPTaHOB,
LIMTOKMHOBBIN IIITOPM, IIOBBIIIIEHVE YPOBHEN
IIPOBOCIIA/INTEIbHBIX MeAMaTOPOB, 3HA0Te/IVaIbHasI
avicpyHKIIMSI, KOaryjaornaTusi, OpraHHasi He4OCTaTOYHOCTh

[Btasi A et al. SARS-CoV-2 and Viral Sepsis: Immune Dysfunction and Implications in Kidney 9
Failure. J Clin Med. 2020 Dec 15;9(12):4057



COVID-19 - mpuumHa BUPYCHOIO cericvica

Coronavirus Disease 2019 as Cause of Viral
Sepsis: A Systematic Review and Meta-Analysis

* 151 nccnemoBanmne, N=218184, cericuic JMarHocTMpOBaIy COIJIaCHO
dayiam o mkasze SOFA.

* [IIpwm nocryruieEnu cercuc AuarHocTuposBaH y 33% mnamneHTOB 00mIMx
OTIOeJICHUM,

® nnocryausIimx B OVIT - 78%. B IeioM 52% Bcex
s
IroCclinTaJIM3SMPOBAHHBIX IIalIMEHTOB.

* OPIC ,npnaraoctupoBaHHbin y 88% mammenTos OUT, npeninecrBoBas
CenTM4eCKOMY IIIOKY.

* Cencuc npm naBasusHou VIBJI - y 62%, c nmociienyromien Tepamnmen
Basompeccopamm -y 50%,

* PenasbHas1 3aMecTHUTeIbHaA Tepanms - y 20%.
* ucdynknmsa nedenm - 20,3%

* Koaryaonatusa -y 17,7%

* CwmeptHOCTE B OUT - 33%, npwu UBJI - 42%.

Karakike E et al. Coronavirus Disease 2019 as Cause of Viral Sepsis: A Systematic
Review and Meta-Analysis. Crit Care Med. 2021 Jul 12 10



YeTpIpe BcagHMKa BUPYCHOTO ATIOKaJIMIICHICA:
narorere3 mHekImmu Sars Cov-2 (COVID-19)

Domingo P et al. The four horsemen of a viral Apocalypse: The pathogenesis
of SARS-CoV-2 infection (COVID-19). EBioMedicine. 2020 Aug;58:102887.
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The pathogenesis of coronavirus disease 2019 (COVID-19) may be envisaged as the dynamic interaction
between four vicious feedback loops chained or happening at once. These are the viral loop, the hyperinflam-
matory loop, the non-canonical renin-angiotensin system (RAS) axis loop, and the hypercoagulation loop.
Severe acute respiratory syndrome (SARS)}-coronavirus (CoV)-2 lights the wick by infecting alveolar epithe-
lial cells (AECs) and downregulating the angiotensin converting enzyme-2 (ACE2)/angiotensin (Ang-1-7)/
Mas1R axis. The viral feedback loop includes evading the host's innate response, uncontrolled viral replica-
tion, and turning on a hyperactive adaptative immune response. The inflammatory loop is composed of the
exuberant inflammatory response feeding back until exploding in an actual cytokine storm. Downregulation
of the ACE2/Ang-(1-7)/Mas1R axis leaves the lung without a critical defense mechanism and turns the scale
to the inflammatory side of the RAS. The coagulation loop is a hypercoagulable state caused by the interplay
between inflammation and coagulation in an endless feedback loop. The result is a hyperinflammatory and
hypercoagulable state producing acute immune-mediated lung injury and eventually, adult respiratory dis-

tress syndrome.
© 2020 The Author(s). Published by Elsevier B.V. This is an open access article under the CC BY-NC-ND
license. (http:[/creativecommons.org/licenses/by-nc-nd/4.0/)

“Effects vary with the conditions which bring them to pass, but
laws do not vary. Physiological and pathological states are ruled
by the same forces; they differ only because of the special condi-
tions under which the vital laws manifest themselves”

1. Introduction

March 11, 2020 the WHO declared it as a pandemic. As of June 23,
2020, COVID-19 has affected 188 countries around the world, with
9.131.445 confirmed cases worldwide and a death toll of 472.856 [3|.
Early in the course of the pandemic, clinicians and researchers
realized that full-blown COVID-19 evolved in at least three phases:
the first phase with cough, fever, wheezing, fatigue, headache, diar-
Claude Bernard rhea, and dyspnea, reminiscent of an upper tract respiratory infec-
. tion. The second phase, with the rapid appearance of bilateral
(1813-1878) T e . o ) B
pneumonia, infiltrates with variable degrees of hypoxemia, and Omit

in the third phase in which some patients developed respiratory fail-
ure leading to death [4]. Around 80% of people have SARS-COV-2
infection asymptomatic or with mild to moderate illness, mostly

In December 2019, a new epidemic disease appeared in the
Huanan Seafood Wholesale Market, Wuhan, Hubei Province, China. It
was characterized by an upper respiratory tract infection rapidly
evolving to bilateral pneumonia and eventually respiratory failure
[1]. The etiologic agent was a new coronavirus which was named
SARS-CoV-2, whereas the disease was called COVID-19 [2]. The dis-
ease quickly expanded from its original nucleus in Hubei and by

* Corresponding author.
E-mail address: pdomingo@santpau.cat (P. Domingo).

https://doi.org/10.1016/j.ebiom.2020.102887

restricted to the upper and conducting airways. The other 20% will
develop symptomatic infection needing hospital admission, and 5%
will require ventilatory support in the Intensive Care Unit (ICU) [5].
The clinical phases of the infection reflect the pathogenic events
starting with the virus gaining access to the lungs. The clinical mani-
festations and pathogenic events of any infectious disease, and
COVID-19 in particular, should be viewed in the light of the damage-
response framework in which several factors and forces may tip the
scales to the host or pathogen side [6]. Therefore, sometimes the

2352-3964/© 2020 The Author(s). Published by Elsevier B.V. This is an open access article under the CC BY-NC-ND license. (http://creativecommons.org/licenses/by-nc-nd/4.0/)
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IlepBBIV BCaAHMK: KOBapHBIV BUPYC

The first horseman: a sneaky virus

ITIatorene3s COVID-19 3To ntMmHaMMUYecKOe B3aMMOIeVCTBIe
MeXKy YeThbIPbMs IOPOYHBIMM IIMKIaM.

1. IImks1 pa3sBuTms BUpyca.

OP/C «3akmuraet puTHIb» MHPUIIMPOBAHMS aJIbBEOIIPHBIX
3MUTEINaTIbHBIX Ki1eTOK (ADK) 3a cueT cHM>KeHMsI IPOayKIIUM
aHTMOTEeH3MH npeBpamiaiomero ¢pepmenra (Alld2/armoreH31H)

LK1 pa3BUTHA BUpPYyca BK/IIOYaeT:
a) IIpeogosiIeHVe BUPYCOM aKTHMBaIIUM BPO>KIAEHHOTO0 MMMYHMUTETa,
0) HeKOHTpoOIMpPyeMas X03AMHOM peIUIMKaIs BUpPYyca,

C) AKTUBaANVsA I'MIIEPaKTVMBHOI'O aJaIITMBHOI'O MMMYHHOI'O OTB€Ta

Domingo P et al. The four horsemen of a viral Apocalypse: The pathogenesis
of SARS-CoV-2 infection (COVID-19). EBioMedicine. 2020 Aug;58:102887 13



Bropon BcagHMK: ycuiieHMe IITopMa

The second horseman: a gathering storm

2. I'mmepBocmaiuTeIbHBIN MUK

*  M30BITOYHBIV BOCIIAJIUTEIBHBIV OTBEeT IPUBOOUT K
«B3pBIBHOMY» (exploding) pa3sButiio

UTOKVMHOBOI'O LITTOPMa.

- Tpermn BcagHMK: Oe33alllMTHBIE JIETKHE
The third horseman: a helpless lung

3. He xkanoHMYecKoe cHM>KeHme 3¢pPeKTMBHOCTM [IMKIIA

AIl®D2 /AurmoreH3mH:
* OCTaBJIsA€eT JIeTKue 0e3 KpuTm4yecKM HeoO0XO0OMMOV 3allMThI U
* IepeBOOUT PeHMH aHITMOTEH3MHOBYIO CHCTEMY

B IPOBOCIHA/IUTEILHOE COCTOSTHIE.

Domingo P et al. The four horsemen of a viral Apocalypse: The pathogenesis of SARS-CoV-2

infection (COVID-19). EBioMedicine. 2020 Aug;58:102887 14



qETBepTBIVI BCATHMK: SIIMIEMUA BHYTPU IIaHOECMUN
The fourth horseman: an epidemic within the pandemic

4. IIMxi1 rMniepKoaryIsAaLiimn:

* I'mnepkoaryasanysa CTUMYJIMPyeTcss B3aMMOAKTUBUPYIOIIMM
B3aMMOJENCTBIEM MeXKOYy BOCIaJIeHVeM W KoaryJIsalment:

* BoOCIIa/IeHMe IOBBIIIaeT KOaryJIAuIO, IIOBbIIIIEHHAsT
KOaryJIsinys IIPpUBOAUT K IMIIePBOCIIaJIeHNIO0, KOTOpoe
BeeT K I'MIIepKoaryJIsanum —

* K «3OMIEeMUIecKOMY» pacIIpOCTpaHEeHMIO
MUKpPOTPOMOO030B 1 TPOMO0O30B BHYTPM OpraHmsMa, a

® I'T/IIIEPKO&I‘YJIHI_U/IH HPI/IBOIH/IT K HEIPYI_UEHI/IIO I/IMMYHT/ITETa
n x OPIIC .

Domingo P et al. The four horsemen of a viral Apocalypse: The pathogenesis of SARS-CoV-2
infection (COVID-19). EBioMedicine. 2020 Aug;58:102887
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Bupycubm cericuc COVID-19

" DaKTepHMaIbHBIV CEIICVC: B UeM pa3HuIia?

Mmuormne nnanmeHTsbI ¢ TsKeabIM COVID-19 nmeror
KJIMHWYecKyI0 KapTuHy cericuca (Cercrc-3) M oTpuilaTeIbHBIE
reMOKYJIBTYPbI ¥ peclipaTOopHbIe KyJIbTyphbl (0e3 OakTepmii u
rpMOKOB).

CpaBHMBaIMCh J1a00OpaTOpHBIE ITOKa3aTeIn y 53 IIallMMeHTOB
OWUT, ymepiunx upu tsxestoM COVID-19 1 y 26 nmanmeHTOB,
ymepianux B OUT gpyroro rociiirasisi or 0aKkrepmaibHOIO
cericyca.

ITokasaHo, uT0: He BBDKMUBIIMe nanmeHTsl Hpu COVID-19 n
IIpy DaKTepmaIbHOM cellcuce MMEIOT pa3IndHble
KJIVTHUYeCcKle XapaKTepUCTUKN:

a) opraHHOV AMCPYHKIINM,
-0) UMMYHOJIOTMeCKOI0 cTaTyca |,
B) KOAryJIsIIIUm

Yu J et al. Severe COVID-19 has a distinct phenotype from bacterial sepsis: a retrospective cohort1 6
study in deceased patients. Ann Transl Med 2021;9(13):1054 https://dx.doi.org/10.21037/atm-21-1291



Pa3zaniia mexxay supycHbIM cericvicom COVID-19
" DaKTepuaIbHBIM CEIICVICOM

IIpn COVID-19 nno cpaBHeHMIO ¢ 0aKTepMaIbHBIM CEIICCOM:

Hwuskue 6aie1 SOFA, (« mikasra SOFA mo)keT ObITh He
UyBCTBUTEIbHOV K BUpycHOMY cericucy SARS-CoV-2»).

OrpanndyeHHOeE MOBBIIIIEHHOE IIMTOKMHOB,
Yposau UJI-6 B 65 (1uecmviecam nams) pa3 HUKE,
YposHuu [I-nuiMepa B 5 pa3 BrlIllie,

ITopasurenpHO (striking) BbICOKWII TPOIIOHMH,
BreIimie 1071 marmeHTOB ¢ TMIIEpTEeH3MEN,
MeHnbliiee mpMeHeHMe Ba30IIpeccOpPOB.

Yu J et al. Severe COVID-19 has a distinct phenotype from bacterial sepsis: a retrospective cohort
study in deceased patients. Ann Transl Med 2021;9(13):1054 https://dx.doi.org/10.21037/atm-21-1291
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Pa3Burme DakTepmasIbHOIO M IpMOKOBOTIO cercymca
ot CCBO (Bocnmasiernmne) K CKITBO (mpornBoBocmaneHio)

IIpo-BocniasinTeIbHbIE
MeMaTopPhbl

IIMTOKMHOBBIN ITOPM

AHTHU-BOCIIA/IUTEILHBIE

=

= e MeamaTophbl

S CKITBC i

R

[

= CCBO

T 41

o MMYHHOCYIIpecCHsI
= IIpoTiBo-

S Bocmanenme|  HUUIGU(HE(d

(3x30reHHOE) ( )

OBpeXXIeHue
OpraHOB

Bpems

Faix JD. Biomarkers of sepsis.

Crit Rev Clin Lab Sci. 2013,’50(1):23-36 CI/IH,HPOM KOMIIEHCATOPHOTO ITPOTMBOBOCIIAJIMTEJIBHOT'O OTBETA

CARS: compensatory anti-inflammatory response syndrome



Paszsutne BupycHoro cerncvica COVID-19
ot CCBO (BocmasieHMe) K TMIIepPBOCIIaJIEHUIO

IIMTOKMHOBBIN LIITOPM

IloBpexneHnme
Opranos

CrenieHb TSDKECTU

I'mmep-
BOCIIa/IeHMe

Tpom0o035I

Bpems

Domingo P et al. The four horsemen of a viral Apocalypse: The pathogenesis of SARS-CoV-2 infection (COVID-19).
EBioMedicine. 2020 Aug;58:102887



COVID-19: ko-mHdeKkmn 1 cynep-mHdbeKImnmn
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Braebos1B-
HUYHBbIE
MHeKIIMmn

Ko-
nHpeKIIMm"

COVID-19: ko-mHdekmn u cynep-mHPeKInmn

SARS-CoV-2 diagnosis

‘PaHHHH daza Ilo3pHsAs dasza

Early-phase: Late-phase
first 48 hrs

1 I
48 Cynep-madexnmn

Community
acquired Secondary infections
infections

Hospital acquired

infections

Increased risk for

MDR infections
BrYyTpuOOIbHMYHBIE MHP KN,

aHTI/IMI/IKp06Ha}I PE3NCTEHTHOCTDH

Co-infection

Days from admission

0 2 Steroids CTepombI 15 Humn
t INocTymnenmne B rocnurans / OUT
Hospital/ ICU
admission

Pasero D et al. Multi-Drug Resistance Bacterial Infections in Critically Il
Patients Admitted with COVID-19. Microorganisms. 2021 Aug 20;9(8):1773.
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COVID-19: cynep-nandexunm 8 OUT

Utanusa, N=774, tsixenpin COVID-19, 8 roctamurasers,
cynep-mHdekmmn y 46%.
* IIpwm nocryruiennm 69% nanyeHTOB OJIy4asIv 110 KpaiHen Mepe

OOMH aHTMOMOTHK, 44,9% 1os1y9asav aHTMOMOTUKM IHNVPOKOTO
CIIeKTpa JeVICTBWL.

e Jlanmentnrr OUT.

MHo>xecTBeHHasA aHTMOMOTUKOPE3MCTeHTHOCTD - y 35% manueHToBs, ,
MH@eKIIn B KpoBOTOKe - y 34%, KaTeTep acconmMmupoBaHHbIe
nHbexknum -y 10%.

* I'pamorpuiiaresibHble OakTepuw Enterobacteriaceae n Staph.
cBsA3aHHBIe ¢ VIBJI acconmpoBaHHOVI ITHEBMOHME:

y 64% wny 28% mammeHTOB, COOTBETCTBEHHO.

Grasselli G, Scaravilli V, Mangioni D, et al. Hospital-Acquired Infections in
Critically I1l Patients With COVID-19. Chest 2021. S0012-3692(21)00679-6. 23



COVID-19: cynep-mHdeKiIMM, IaTOr€HbI

Meta-anamms, 48 nucciaiengosaanii. Ko-madexknum - 12%,
Cynep-undeximm - 14%, 8 OUT- 17%.

ITIaTorenmi.

* Ko-nndexiumn: Strep. pneumoniae (17.9%), Klebsiella pneumonia
(16.7%) v Haemophilus influenza (12.4%).

Bupycer: Bupyc rpumnmna A (8.1%), Rhinovirus (6.3%), kopoHaBUpYyC
He SARS-CoV-2 (3.7%).

I'pubsl: Candida spp. (0.7%), Mucor spp. (0.7%)..

* Cynep-undexnmn: Acinetobacter spp. (22%), Escherichia coli
(18%), Pseudomonas (16%), Candida spp. (14%)

Metapneumovirus ugesoBeka (4%).

Musuuza J, Watson L, Parmasad V, et al. Prevalence and outcomes of
co-infection and superinfection with SARS-CoV-2 and other pathogens:
A systematic review and meta-analysis. medRxiv . 2020.10.27.20220566.
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COVID-19: npramMmnKa pa3sBuTHs cynep-mHdpeKImmn

N =731, cynep-mHdeKn:

* 4Yepes 48 4 nocsie nocrynineHus) - y 7,9% mnanmeHTOB

* yepes 28 nHem - y 16.4%; rpamnosioxurenbHble INTaMMbI - 71,7%

e

08

=} =
= =2

Cumulative incidence of patients with
21 secondary infection
=]
(8]

0.0

i

i

Han % s1uIz ¢ cynep-mMHDpeKIMsIMU
Fallow-up Cumulative incidence of secondary infections of any type
(days) (85% confidence interval)
T 2.2% (1.3% - 3.6%)
14 9E6% (7.1% - 12.5%)
21 14.8% (11.3% - 18.7%)
28 16.4% (12.4% - 21.0%)

862 320 174 H3

7 14 Iy 28

Ripa M et al. Secondary infections in patients hospitalized with COVID-19:
incidence and predictive factors. Clin Microbiol Infect. 2021 Mar;27(3):451-457



COVID-19: an3Kkas yacToTa KO-MH@PEeKIIMin
U cynep-mH@PEeKIIN - «BbICOKass» aHTMOMOTHUKOTEepaIims

Acute Bacterial Co-Infection in COVID-19

A Rapid Living Review and Meta-analysis

E 24 Studies P & | 3338 ggﬁ\élri;w

KEK!D December 2019
to March 2020

I—

included

3.5% 14.3%

Co-Infection Secondary 71.8% Antibiotic

Prescribing

Infection
On presentation After presentation

Langford BJ, So M, Raybardhan S, Leung V, Westwood D, MacFadden DR, Soucy JPR, Daneman N. -0 | A R R N
Clinical Microbiology and Infection. 2020. >,
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Metra-ananms, 24 vcciiegoBanmsi, N = 3338
Ko-madexknmum - 3,5%,
Cynep-uHdekiinm - 14,3%
Bce nmanmenTsl ¢ mHpekumsammu -  6,9%
AHTUOMOTMKOTEpaIs - 71,8%,

Langford B]J et al. Bacterial co-infection and secondary infection in patients with COVID-19: 9g
a living rapid review and meta-analysis. Clin Microbiol Infect. 2020 Dec;26(12):1622-1629.



Elephant in the room
Cs10H B KOMHaTe. AHIJIMIICKasa MIoMa.

«Cutyanms, mpm KOTOpou rmpodsieMa CTaHOBUTCA TaKOV 3aMeTHOM
V1 HACTOATEJIBHOVI, YTO He 3aMevaTh ee HEBO3MO>KHO,
OHAKO ee VMJIV JeMCTBUTE/ILHO He 3aMeYaloT,

VUJIV 110 KaKVM-TO IIpUYVMHAM UTHOPVPYIOT»
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approximately one-third of all the infectious episodes

The Elephant in the ®
o e

were due to multidrug-resistant organisms (MDROs).

The considerable burden of infectious complications in
SCCOHddr\' Infections and this population necessitates additional awareness on the

Antimicrobial Use in Patients With

appropriate use of antimicrobial drugs. Previous reports
I c have suggested that a substantial proportion of subjects
COVID-19 with COVID-19 were treated with antibiotics at

3HaunTesIbHaA YacTh nanmeHToB ¢ COVID-19 nony4vaer

AHTUOMOTVMKM IIPW IIOCTYIUIEHVW MUJIV B [IepBble JHM

rocrumTajan3anmumn, Korga yacrora Ko-mHdekmi - 5-10%.

IToutn y mostoBuHBI nanmeHTos ¢ COVID-19 passuBarorcs

cynep-mH@eKIn, IpeuMyIlecCTBEHHO CBsI3aHHbIE C IHEBMOHMe,

accounmnpoBaHHon c VIBJI.

~ 1/3 cynep-mH@eKIMi1 cBsA3aHa ¢ aHTMOMOTUKOYCTOMYIMBOCTHIO.

Y KputHvecknx namyeHTOB cynep-mHPeKInn B ~ 2 pasa

noBbIMIaOT TsDKecTh COVID-19 u HeO1aronpusTHbIE MCXOObIL.
IIpu mocTyryieHUM M B IepBbIe THU TOCIIMTaIN3anUN

AaHTMOMOTUKOTEepanMs JO/DKHA IPOBOANTHCA HIPU

O0OBEeKTUBHBIX IMOKa3aTesIsIX HaJam4aus KO-MH@peKIIM.

Ripa M, Mastrangelo A. The Elephant in the Room: Secondary Infections and Antimicrobial Use 2§
in Patients With COVID-19. Chest. 2021 Aug;160(2):387-388.



Is antimicrobial |

exacerbating the

19 pandemic? -

Will efforts to save lives in cases of severe COVID-19 trigger
another global health crisis once the pandemic is over?

COVID-19: pe3ucreHTHBIE IITAMMBI KOJIOHU3UPYIOT
OT[eJIeHVsI HEOTJIOXKHOV Tepaliuy M VX IIallVieHTOB.

" Or maaoemun COVID-19
K MaHJAeMHUV aHTUOMOTUKOPEe3MCTEHBIX IIITAMMOB.
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COVID-19: nmaammuka kosroamu3armm OUT
pPe3UCTeHTHBIMM IIITaMMaMM
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AuHaMMKa MOosIBJIeHMsI KapOameHeM — pe3ucT. mrramMmmoB Acinetobacter baumannii (CR-Ab) n
Enterobacteriaceae (CPE) u (mepuopn 1 (SIns.-Anp. 2019), nepuon 2 (flas.-Anp. 2020).

CkopocTh exXeHe1eJIbHOV KoJToOHM3anmmu (mepmuon 1 mpotus 2)

IIOBBICWIIACH B 7,5 1 5,5 pa3 cooTBeTCTBEeHHO
Pascale R, et al.Carbapenem-resistant bacteria in an intensive care unit during the coronavirus

Disease 2019 (COVID-19) pandemic: A multicenter before-and-after cross-sectional study. 30
Infect Control Hosp Epidemiol. 2021 Apr 16:1-6
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COVID-19: rpu0OKoBbIe cyriep-mHPEeKIIMM.

COVID-19 x FUNGAL INFECTIONS

interkingdom interactions
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COVID-19: acieprmies

OPIIC mpenpacmiosiaraeT K pa3BUTHIO aclieprmsiesa.

KHP. IIItammel A. flavus v A. fumigatus o0Hapy>keHBbI B
TpaxeaJIbHBIX 00Opa3max y 28,6% mnanmeHTOB.

Crpanbl EC. XpoHndecknii IyJIbMOHapHBIV acrieprmsies

aviarHocTupoBaH y 20-35% manmeHTOB.

IlakncraH. Aspergillus spp. HavineH B TpaxeaJIbHBIX acIyipaTax:

-y 39,1% COVID-19 nnos1o>xutesIbHBIX MAallMeHTOB, M3 HUX
-y 21,7% pyvarHOCTMpPOBaH acreprmsiaies, M3 HUX

- KostoHM3anms - y 17,4%.

Silva LN et al. Fungal Infections in COVID-19-Positive Patients: A Lack of Optimal Treatment

Options. Curr Top Med Chem. 2020;20(22):1951-1957 33



COVID-19: iaBa3suBHBIN I1IyJIbMOHAaPHBIN acIieprmsies

PesynbTaTthl 34 nccnegosaanuii. Yacrora MIITA - 19,6% - 33,3%.
OcHoBHbIe dakTOopbl pucka - OPIIC, MIBJI. CmepTtHOCTS 10 64,7%.

Lai C-C et al. COVID-19 associated with pulmonary aspergillosis: A literature review. ] Microbiol
Immunol Infect. 2021 54, 46-53

19 uccnemoBanmit, N=1421, uacrora IITA -13,5% .

Bpems pasButus - 8 - 26 gaent ot Hauasza COVID-19, cmepTHOCTS - 48,4%.

Chong WH et al. Incidence, diagnosis and outcomes of COVID-19-associated 34
pulmonary aspergillosis (CAPA): a systematic review. ] Hosp Infect. 2021 Jul;113:115-129



COVID-19: kaaomnmoos

CIIIA, Hero Vopk. Candida spp. - HauboJ1ee gyacTo
naeHTNUIMpPOBaiach B KPOBOTOKE Y ITallMeHTOB

C IIEHTPATbHBIMY BEHO3HBIMM KaTeTepaMu
(central venous catheters).

* Aurmmsa. Candida spp. OO0Hapy>KeHa B
pecripaTopHOM TpakTe y 21,4% marveHTOB

Silva LN et al. Fungal Infections in COVID-19-Positive Patients: A Lack of Optimal Treatment
Options. Curr Top Med Chem. 2020;20(22):1951-1957
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COVID-19: pecipaTopHBble [1aTOreHbI DaKTepMaIbHBIX,
rpUOKOBBIX VI BUPYCHBIX CyIiep-mHQpeKIIM1

S.pneumoniae
B Klebsiella pneumoniae

0.81 Haemophilus influenzae
Aspergillus
EB virus

0.6 E. coli
S. aureus

0.44 human rhinovirus

P.aeruginosa
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The rates of co-infection pathogens
in SARS-CoV-2-positive samples
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KHP. N=257, o0Hapy>keHbI 24 pecnupaTOpHBIX [IaTOTeHa.
94,2% mareHTOB ObLIM MHGPUMIMPOBaHbI OTHMM MJIV 00JIee MaTOreHaMM.
bonpmIMHCTBO cIyuaeB MHPUIIMPOBaHMS - B TeueHMe 1-4 mHev 1mocjie Havyasia 3a00/1eBaHMsI.
MaxkcumanbHBbIe 4acTOThI cynep-mH@eKni - npu Tsikessom COVID-19.

Zhu X et al. Co-infection with respiratory pathogens among COVID-2019 cases. 36
Virus Res. 2020 Aug;285:198005



COVID-19: noBBIIIIEHHAS YacTOTAa
KOHTaMMHAaIIV IeMOKYJIBTYP

* AprenrmHa - 18,4%

Haedo MF et al. Usefulness of blood cultures in COVID-19 pneumonia. Medicina (B Aires). 2020;80
Suppl 6:44-47.

e Utanmsa -16,5%

Russo E et al., Increased blood culture contamination rate during COVID-19 outbreak in intensive
care unit: A brief report from a single-centre. J Intensive Care Soc. 2021, Vol. 0(0),

e Ucnaumsa -12,3%

Mormeneo Bayo S, et al. Bacteremia during COVID-19 pandemic in a tertiary hospital in Spain.
Enferm Infecc Microbiol Clin. 2021. https://doi.org/10.1016/j.eimc.2021.01.015

e IIIBerma - 10,6%
Yu D et al. Low prevalence of bloodstream infection and high blood culture contamination
rates in patients with COVID-19. PLoS One. 2020 Nov 23;15(11):e0242533.

e Toswtamomsa - 6,3%

Kaal A et al. Diagnostic yield of bacteriological tests and predictors of severe outcome in adult
patients with COVID-19 presenting to the emergency department. Emerg Med J. 2021 Sep;38(9):685-
691.
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COVID-19: an3kuni ypoBeHb cynep-mHdeKImi -
BBICOKVN YPOBEeHb KOHTaAMMHAIIUW IeMOKYJIBTYP

IIserna. OUT. COVID-19 N=2240, Kourposns: 2020, N=6022; 2019, N=6841

100
% - KonTrammHanms

p<0.0001

p<0.0001

Percentage (%)

COoVvID-19 Control
group group 2020 group 2019

Control

NHdeknmn B KpoBoTOKE,%0
6,5 10,8 10,4
KoaTammuarms, %

10,6 5,6 7,9

Yu D et al. Low prevalence of bloodstream infection and high blood culture contamination 38
rates in patients with COVID-19. PLoS One. 2020 Nov 23;15(11):e0242533.



COVID-19:

ABJIATCA IV C-peaKTUBHBIN 0eJI0K M IPOKAJIBIIUMTOHVH
MapKepaMu [IPpUCOeaVHEHMSI

OakTepmabHBIX MHpEKIMIL?

39



COVID-19: CPb - mapkep cercuca
Y MHOAMKATOP TsDKeCTU MOBPeXKIeHM JIeTKMX

CPb nipn nnocryuieHumn

IloBbIlIaeTCA 720C/1e TIOBBIMIIEHUST P onadmesin
IIPOBOCIIAJINTEIBHBIX IIMTOKNHOB
pu MHEPEKINAX B
Y OPY HOBPEXKIEHMSIX g
cOOCTBEHHBIX OPTaHOB. e

Jlerkmm TspKenbIn

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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Mild group Moderate group Severe group Critical group

— CRP levels = Diameter of the largest lung lesion




COVID-19: yposau CPb xoppenupyror
C pa3MepoM o0s1acTn «MaToBOro crexksaa» npu KT

CT score 0
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CT Scores bayumer KT

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.
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COVId19: puaammuka CPb nporuosmupyer pa3Burmue
pecrMpaTopHOM HEeJOCTaTOYHOCTH

Cell Reports

Medicine

Inflammatory Biomarker Trends Predict Respiratory

Decline in COVID-19 Patients

Graphical Abstract

COVID-19

CRP rise

;2 Y | .
T
CRP stable

@

48 hours

Highlights
« Rising CRP levels predict intubation in COVID-19 inpatients
stable at admission

o Early CRP trend outperforms initial CRP level in prediction of
respiratory failure

e CRP trend outperforms a physiological index (ROX) in
prediction of respiratory failure

e CRP and IL-6 levels correlate with each other and with
hypoxemia (P.02/Fi0s2)

Authors
Alisa A. Mueller, Tomoyoshi Tamura,

Conor P. Crowley, ..., Erin H. Penn,
Anthony F. Massaro, Edy Y. Kim

Correspondence
ekim11@bwh.harvard.edu

In Brief

Mueller et al. demonstrate in hospitalized
COVID-19 patients that trending C-
reactive protein (CRP), an inflammatory
biomarker, is a simple and accessible
strategy for predicting respiratory
deterioration. An early rise in CRP
predicts intubation, and CRP levels
correlate with IL-6 levels and
physiological measures of hypoxemic
respiratory failure.

p = -0.54, P < 0.001
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beicTpoe noBeimiene CPb

B Te4yeHMe IepBbIx 48 4 11ocsie
IIOCTYIIJIEHMS IIPOTHO3UpPYyeT
yXyZAllleHne pecriMpaTopHoOn
JyHKIIVHM 1 TOC/IeAY IOy IO
MHTYOanmIo.

Mueller et al., Inflammatory Biomarker Trends Predict Respiratory Decline in COVID-19 43
Patients 2020, Cell Reports Medicine 1,



COVID-19: npokaiblIUTOHMH

IIKT moBbIIIIaeTcsa nocie
IIOBBIIIIEHMA IIMTOKMHOB

IIKT (ar/ma) opu COVID-19:
- ymepeHnom - 0,03;

- Tsi>KesioM - 0,05;

- Kputdeckom > 0,25 .

CPb nossimieH y 30-60%

IIaliMeHTOB
¢ noBbIIIIeHHBIM IIKT.
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* HuR et al. Procalcitonin levels in COVID-19 patients. Int ] Antimicrob Agents. 2020

Aug;56(2):106051.



Koppensaumusa mexny yposasamu IIKT n CPb
VI pa3MepoM IIOBpeXaeHms J1erKux coriracHo KT

Fig. 1 Coronal chest CT images representing the visual scoring system used to evaluate the degree of parenchymal involvement: < 20% (a), 20-
39% (b), 40-59% (c), > =60% (d). Parenchymal qualitative CT findings evaluated in this study were: ground-glass opacities (asterisks in panels a
and d), consolidation (arrows in panel b), crazy-paving pattern (arrowheads in panel ¢)

<20% (n=339)  20-40% (n=340) 40-60% (n=120) > 60% (n = 67)
IIKT ar/mn 0,09 0.13 0.18 0.26
CPBwmr/n  15.00 43.0 84.60 122.50

Canovi S et al., The association between clinical laboratory data and chest CT findings explains disease
severity In a large Italian cohort of COVID-19 patients. BMC Infect Dis. 2021 Feb 8;21(1):
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COVID-19: CPb n IIKT
B AVIaTHOCTUKeE Ccynep-MHPeKIMit

46



COVID-19: nporaocrnueckoe 3HaueHue IIKT

Meta-aHanns, pe3syibraThl 52 vicciieJOBaHMM,
77% wmcciaegoBanuit 3 KHP, N = 15296.

* Ilorpanmunsble ypoBHU IIKT npn COVID-19:
* 0,05 ar/ma B 35% mcciiemoBaHMSIX,

* 0.5 ur/™miaB17,5% ucciemgoBaHMsIX.

85% wmcciiemoBaHM - MOKa3aHa CTaTUMCTUYECKM JOCTOBEepHas
Kopperanua Mexay noseliineraem IIKT n Tsoxecrero COVID-19

Hanubie 0 Koppenanuu yposHen IIKT ¢ COVID-19
Y IPaMIIOJIOKUTE/IBHBIMU M I'PaMOTpPUIIaTe IbHBIMU
reMOKYJIbTypaM¥ He IPUBOIATCS.

Ahmed S et al. Prognostic Value of Serum Procalcitonin in COVID-19 Patients: A Systematic Review.
Indian J Crit Care Med. 2021 Jan;25(1):77-84. 47



COVID-19: nporaocrnueckoe 3HaueHue IIKT
MeTa-aHa/im3bl

e Meta-anain3, 25 ucciaegoBanmuy, N= 5350. IToBbimenusIn IIKT

CBsI3aH C HOBBILIEHHBIMM: He0JIaronpmMATHBIMU MCX0daMM,
OTHOILIIeHVe PUCKOB - 3,92; co cmepTHOCTBIO, OP - 6,26;

¢ TsKeabiM COVID-19, OP - 3,93.
IIKT > 0,5 Hr/M71 - 9yBCcTBUTEIBHOCTH - 88%),

crnerduaHOCTB - 68%. [TanHbIe 0 Koppesaumn yposHen IIKT c
reMOKYJIbTypaMy He IIPUBOOATCS .

* Merta-ananns, 10 ucciiegosanmn, .N= 7716. IloBbillieHHBIV ITpU

nocryruieHun IIKT cBA3aH ¢ prcKOM pa3sBUTHMA TAXKEIOI0 U
Kputndeckoro COVID-19. [lanuble 0 KoppenAanumu yposHen IIKT
C TeMOKYJIbTypaM¥ He IPUBOOATCA .

* Huang I et al. C-reactive protein, procalcitonin, D-dimer, and ferritin in severe coronavirus disease-
2019: a meta-analysis. Ther Adv Respir Dis. 2020 Jan-Dec;14:1753466620937175.

** Shen Y et al. Elevated Procalcitonin Is Positively Associated with the Severity of COVID-19:

A Meta-Analysis Based on 10 Cohort Studies. Medicina (Kaunas). 2021 Jun 9;57(6):594 48



COVID-19: CPb n IIKT B guarHOCTHKe cyniep-MHEPEeKIIMMI
(IIosto>xuTeIbHBIE TEMOKYJIBTYPHI)

Cynep-madexknumn be3 cynep-mHpeknmm

CPb (mr/n)

IIpu nnocryruieHun 130,6 73,4
Makc. ypoBeHBb 2925 93,9
HeHp Makc. ypoBHsA 6 (2,3-11,8) 2 (1-3)
KT (ar/m)

IIpu nnocryruieHun 04 0,1
Makc. ypoBeHB 2,9 0,1
Henp makc. ypoBHa 4,5 (1-10,8) 1 (1-2)

st nuarHocTHKM cynep-mH@pekmit cut-off, uyBcTBUT. crienmd.
IIKT - 0,55 ar/Mmi1, 91% mn 81% cooTBeTCTBEHHO
CPb- 172 m1r/n, 81% mu 76% coOTBEeTCTBEHHO.

Iink I et al. C-reactive protein and procalcitonin for antimicrobial stewardship in COVID-19.

Infection. 2021 May 22:1-9.
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COVID-16: kuaertuka IIKT 1 CPb
IIpU Tepanmm AeKcaMeTa30HOM

ITarenTer OUT, MMMyHOMOAOYJ/IATOPHAsA Teparivs:
nekcameTasoH ([I) v Toumansyma0 (T)

No DEXA no TOCI (D-T-) n=66 <@ DEXA no TOCI (D+T-) n=47 DEXA and TOCI (D+T+) n=73
A PCT B CRP
1.54 ; 3007 :
: 4
> IR
1.0{ * S D T 4 2001 < p
< > > 4 4

ug/L

mg/L
v
F Y

0.5

: ] [
5 4 2 0 2 4 6 8 1 5 4 2 0 3 4 & & 10
Days relative to cessation of DEXA Days relative to cessation of DEXA
IIpexkpamenue Tepanum /I npusoant K nosbliineHno CPb u IIKT,
9TO CHVDKaeT Mx 3P PeKTMBHOCTD IJ1s1 AMarHOCTUKM CyIep-mHEPeKIIN.
ITonaraercst, uro mipu COVID-19 Bbicokme yposHM CPb m IIKT
TaK>Ke CBSAA3aHbI M C TUIIepBOCIIaIeHMEM

Kooistra EJ et al. Dexamethasone and tocilizumab treatment considerably reduces the value of
C-reactive protein and procalcitonin to detect secondary bacterial infections in COVID-19 50
patients. Crit Care. 2021 Aug 5;25(1):281
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MOIYT He OTPa’kaTh OaKTepHaTbHYI0 KO-MH@EKIIVIO ®SAGE
Elevated procalcitonin concentrations in severe Covid-19
may not reflect bacterial co-infection

N=60, 68% Ha naBazusHOou VIBJI, 45% - ymepin.

* MaxkcumanbsHble ypoBHU IIKT ObLIM accorimmpoBaHbl

¢ 1 maBa3uBHOV VIBJI (oTHOIIIEeHMe PMCKOB - 3,2)

M CO CMEPTHOCTHIO (OTHOIIIeHVE PUCKOB - 2,6).

* JlocToBepHBIe pa3IMuusi MeXIy

MaKcMaJIbHBIMY KOHLIeHTpaumsamu [1TKT

Y IIOJIO>KUTEIBHBIMU Y OTPHULIATe/IbHBIMU I'€eMOKYJIBTYypaMu

OTCYyTCTBOBAJIN.

Heer RS, et al. Elevated procalcitonin concentrations in severe Covid-19 may not reflect bacterial
co-infection. Ann Clin Biochem. 2021 Jun 18:45632211022380.
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COVID-19: IIKT noBsbIliaercs  rpu
OTCYTCTBUM DaKTepuaIbHBIX cynep-mHQeKIInmn

CIITA. Muunran, 38 rocouraser, ot 13-3-2020 oo 18-6-2020.
bakTepuanpHble KO-mHpeKkmn* bes Ko-mHPpeKnMMI

N=59 N=1646
IIKT, ar/mi
0,0-0,1 14,7 32,3
0,1-0,25 26,5 30,7
0,25-0,5 2.9 15.8
>0,5 55,9 21,2

S
Ko-madeknmnm: nojaoxmureabHbIe TeMOKY/JIbTYPbI MJIN
pecnimpatopHble KyabTyphl, IIIIP, cnenndnmaeckme aHTUTeHBI:

oIpeqesieHNMe B TedeHMe <3 qHeN I10cjIe IIOCTyIIeHMSI.
AHTMMUKpOOHas Tepanmsa - 28% - 74% mnanyeHTOB.

Vaughn VM et al. Empiric Antibacterial Therapy and Community-onset Bacterial Coinfection in
Patients Hospitalized With Coronavirus Disease 2019 (COVID-19): A Multi-hospital Cohort Study. g,
Clin Infect Dis. 2021 May 18;72(10):e533-e541



COVID-19: IIKT He nMcCKpMMUHMPYET MEXXIY
ODakTepmasIbHOV M BUPYCHOM ITHEeBMOHMeN

N=211, maunentsr OUT, OakTepmanbHas I BUPyCHasa

3THOJI0TMSI BHeOOIbHMYHOVI THeBMOHMM (BBII) ycraHoB/IeHa
MMKPOOMOIOTMYeCKMMIM TecTaMu

IIKT (ar/ma) BBII 6akTepuanbHas OPOTUB BUPYCHOM

YyBCcTBUTEIBHOCTD CoenndmaHOCTH
>0,1 78,3 32,0
> 0,25 60,9 70,3
>0,5 52,2 82,0

IIKT, puckpuMuHanms: 0akTepuasibHas1 nin BupycHasi BbII
AUC ROC - 0,68 (0,53-0,83).
«M3mepenne IIKT npu nocrymieann B OUT He MoXKeT

TOYHO IUCKPMMWMHUPOBATb MEXY 6aKTepnaan0171 41 BI/IPYCHOVI
sTnosioruevt BbII».
Malinverni S et al. Is procalcitonin a reliable marker of bacterial community-acquired

pneumonia in adults admitted to the emergency department during SARS-CoV-2 pandemic? 93
Eur ] Emerg Med. 2021 Aug 1;28(4):312-314



COVID-19: paamuka IIKT n CPb 0e3 passutns
cynep-mHd@eKmm (oTpuilaTeIbHbIe TeMOKYJIBTYPbI)

A) PCT CRP
. - |First symptoms
1.59 IFirst symptﬂ';"'s CumMnromel o i Hospital admission
ospital admission Tocnurasmsanus o
ICU admission 300 4 ICU admission
Ilocrymuienue B OUT 250
1.0 1
E 2 200 -
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3 £ 150
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100+
1 50- '
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Bricokme ncxonHabie ypoBHU CPb 1 Hu3kmne-ymepennsie yposHu IIKT
He CBUeTeIbCTBYIOT O cyllepmuH@eKIInmn

van Berkel M et al. Biomarkers for antimicrobial stewardship: a reappraisal in COVID-19 times? Crit Care. 2020 Oct 6;24(1):600.
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COVID-19: nmaamuka IIKT m CPb npu passurmun
cynep-mH@PeKIumn

PCT
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Henp 0 - Haua10 pasBuTHA cynep-uHdexnuu (II0/10KUTeIbHbIe TeMOKYJIbTYPbI)

151 AVarHoCTHMKYM M MOHUTOPMHIA cynep-HpeKunn
HeoOxoavmo n3mepenue CPb u IIKT v anamm3 reMoKyJIbTyp

van Berkel M et al. Biomarkers for antimicrobial stewardship: a reappraisal in COVID-19 times?

Crit Care. 2020 Oct 6;24(1):600.
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OT100p Ipo0d /11 reMOKYJIBTYP I10CIIe Havajla
AHTMOMOTHKOTEepanmMm CHY>KaeT KOJIMYeCcTBO
BbISIBJISIEMbIX IIOJIOJKUTEIBHBIX KYJIBTYp ~ B 2 pa3a

559 manyeHTOB, aHa/IM3 reMOKYJIBTYp B Hada/IbHOM ¢pa3a cericrca

% I10710>KUTeIbHBIX TeMOKYJIbTYP
IIpoObI B3ATHI

/1o Havasla aHTMOMOTMKOTEpaITU ITocie Hauana, (%, n)
50.6% (78/154) 27.7% (112/405)
%0 BBIABJICHHBIX IIATOT€HOB

rpaMHOJ'IOH(I/ITeJIBHBIX

28.3% (111/392) 11.9% (116/972);
I'pamoTpuiaTeIbHBIX
16.3% (64/392) 9.3% (90/972);

Scheer CS, et al., Impact of antibiotic administration on blood culture positivity
at the beginning of sepsis: a prospective clinical cohort study.

Clin Microbiol Infect. 2018 Jun 4.
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IHaanemmusa COVID-19:
ImepBasi M BTOpasi BOJIHa

Anrmms. 1-ass BostHa 09-03-2020 - 09-05-2020, n=65, OVT
2-as BostHa 17-11-2020 - 15 -03-2021, n =113, OUT

1-as Bo/IHA 2-ast BOJIHA
SOFA
pu nocrymieaum, % 10 (7-12) 8 (5-9)
VBJI, % 98,5 91,2
IHexcameTa3oH, % 21,5 100
Tounmnmnsyma0, % 3,1 55,8
Hau B OUT 18 (13-30) 8,2 (4-16,7)
CMmepTHOCTD
rocaurTajbHast, % 32,3 47,8

Szakmany, T.. et al. Differences in Inflammatory Marker Kinetics between the First and Second
Wave of COVID-19 Patients Admitted to the ICU: A Retrospective, Single-Center Study.
J. Clin. Med. 2021, 10, 3290.



ITannemus COVID-19:
CPb u IIKT mripu nnepBoO¥1 1 BTOpOM BOJIHE

Anrmus. 1-ass BostHa 09-03-2020 - 09-05-2020, n=65, OUT

2-as BomHa 17-11-2020 -15-03-2021, n =113, OUT
Cxpunmunsbii rpadpuk (Violin plot)

CPb KT

= 4}?—&-

q . - -
st ——r s HuB s
Day Day 3 7 Day 1 Day 14

BepTHkasibHas och — AMara3oH KOHOeHTpanui (min.-max).
I'opm3oHTasIbHAA OCh - % MalMeHTOB ¢ KOHIIeHTpaIen, paBHOM
COOTBETCTBYIOIIIEeV TOYKe Ha BepTUKaJIbHOV OCMH.

«Bo 2- o1 BostHe npon3orio cHv>keHne ypoBHen CPb u IIKT, cBsa3anHOe
C IIMPOKMM IIPpUMMEeHeHMeM VIMMYHOMOYJIATOPHOM Teparimm».

Szakmany, T.. et al. Differences in Inflammatory Marker Kinetics between the First and Second
Wave of COVID-19 Patients Admitted to the ICU: A Retrospective, Single-Center Study.
J. Clin. Med. 2021, 10, 3290



COVID-19: npecencuH - AvarHo3 M IIPOTHO3

IICII, orkpeIT B 2005 1., paHHWUI MapKep
- aKTMBAaLMM BPOXXIEHHOI0 MMMYyHWUTETA

npu 0aKTepmaJIbHOM U I'pMOKOBOM cericuce.
IToBrimaeTtcs gepes 30 - 60 MuH. 110C/1I€ ITOABIEHA

B KPOBM II1aTOI'€HOB, 10 ITOBBIIITIEHWMI ITMTOKMHOB

M 3a 2 - 3 AHA 40 KJIMHWYEeCKOV MaHudeCcTanMm Cerncmca;

O0TpaKae€T MHITCHCMBHOCTDb dKTUBAIIN cbarouwro:«:a B
OTBET Ha IIPUCYTCIBME I1aTOI'€HOB,

IIPU IIOCTYIUVIEHUNM IIPOI'HO3MUPYET OPraHHYIO
HEeJO0CTATOYHOCTDb 1M MCX04bI,

PV MOHUTOpPUHTe 0bIcTpO (4 - 12 u) oTpakaer
n3MeHeHMe 3¢pPeKTMBHOCTU Tepanvmn.

www.presepsintest.ru



[HdviarHocTMYecKve YpOBHM IIpecericiuHa
y B3pOC/IbIX MAallMeHTOB (I1r/mI)

Cercmc MCKJIIIOUEH - 1o 300
CuictreMHass MHdeKIIMA BO3MOXKHA - 300 - 500

YMepeHHBII pUCK cericvca (M TsKesoro cericuca) - 500 - 1000

BrIcokmM pucK cericyca, cerrTMuecKoro IrokKa - 0os1ee 1000

* Cemncyic mpu ocTpoMm noepexxaeamu mouek (OIIII).
IIpu OIIII m orcyTrcrBUM cenicrca IICII nmoBeIIaeTcs
M3-3a CHVDKEHWsI ero KJIMpeHca.

ITorparmnunsbin yposeHs IICII o1 nuaraocrnkm cencuca rmpu OIIII
~ > 1500 /M
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IICII: ctpatndpukanms puckos passursa COVID-19

N=75, 72% noctynmiau B

nHdeknmonHoe oraerenmne (M10);
28% B OPUT, uepe3 HeCKOIBKO I vurensHOCTH TOCIATAIM3AINN
maem 52% manmednToB n3 10O
nepeseneHsl B OPUT.
IICII (rir/mut) Ha 2-091 v 3-U¥1 IeHb:
y ymepuinx - 1047 mporus 417
Y BBDKWBIIIVIX.
ITpu 3TOM ci1abast KOppesIsIms

days

¢ CPb n ymepennas c IIKT. / \
ITpwn IICII > 250 mix/mot - : .
18 rocriMTaIbHBIX JHE U IIr/MUT <250 > 250

HeOJIarornpusiTHbIE MCXOObI,
npu IICII <250 or/mi - 10 gaen
¥ OJ1aronpusiTHbIE MCXOBI.

Zaninotto M et al. Presepsin in Stratification of SARS-CoV-2 Patients. Clin Chim Acta. 2020;507:161-163.
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Hvaamuka IICIT npu moauTopuHre repanm COVID-19
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v mociie BBedenmst favipiravira

Yamamura et al.Effect of favipiravir and an antiinflammatory strategy for COVID-19.
Critical Care (2020) 24:413
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COVID-19 - 310 BUpPYCHBIV CeIICHC.
IIatodpmsnonormus supycHoro cerncvca COVID-19 oriinuaercs
oT naTodpm3nosorumn 0aKTepmaaIbHOIO cercyca.

ITpu COVID-19 uacroTta Ko-mH@eKnmi cocrasisietT 3-7%,

a cynep-mHdekunn - 30-40%.

IIpu 3TtoM aBTHMOMOTHMKN TToydaroT 70-80% manimeHTOB.
HeonpaBmanHas MaccoBasi aHTMOMOTHMKOTepanvs IPUBOAUT
K pPa3BUTHIO MHO>KeCTBEHHOV aHTMOMOTUKOPE3MCTeHOCTH

" K KOJIOHM3alInn pe3snCreHrabIM IITaMMaMM oTaOeICHUM
MHTEHCUBHOM Tepalinm m X IIaliMeHTOB.

Acniepruiie3 u Kaunauao3 passusaorca y 10-40% manmeHTOB.
YpoBHM C-peakTMBHOTO 0eJIKa M NPOKaJIbIIMTOHMHA ITOBBIIIAIOTCS
Y IPY OTCYTCTBUM CONYTCTBYIOIIMX DaKTepHaIbHbBIX MHQPEKIINIA.

151 fMarHoCTUKYM KO-MHQEKIINI U cylep-mH@peKImii Heo0X0aMMo
IIpVMeHeHVe MUKPOOMOJI0TMIecKMX MccIeJ0BaHMINA.
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Coacn0o, mokxTop!

Kwurtari. Ilocsie 16 nHevi Tepanimy v Opy BBIINCKE M3 O00IBHUIIBI

naTvieTHsasa COVID nanmenTka Oy1arogmapur Bpaden 3a neuaene.



VIMMyHOXeMUJIIOMVHECIIEeHTHBIN aHa/IN3aTop
PATHFAST (LSI Medience Corporation, fIrroHsi)

Tounoe KoyMYecTBeHHOE M3MepeHe:
B LIeJIBHOVI KPOBY, CEIBOPOTKE W IUIa3Me
3a 15 MyHyT

OnyH aHa/IM3 — OAVH KapTPUIK
6 KaHaJIOB ISl OTHOBPEMEHHOTO
M3MepeHVIs B peXIMe «IIPOVI3BOJIbHBIN
BBIOOP»

Usmepenua npu COVID-19:

H-ovumep

IIpecenncuua

BeicokouyscrBUTeIbHBIT CPb
BbIcOKOYYyBCTBUTEIBHBIV TPOIIOHMH |
NTproBNP

Muorinoomna

KK-Mb
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