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Sars Cov-2: 0oJiee om1acHble MyTaHTHI

Emerging SARS-CoV-2 Variants
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Variant Name

First Location
Estimated Date

B.1427 & B.1.429
California, USA

N July, 2020/

(2]
Brazil

January, 2021
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B.1.526 B.1.1.7
New York, USA United Kingdom
November, 2020 September, 2020

SARS-CoV-2
China
December, 2019
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™o B.1.617
s India
Do s March, 2021
B.1.351
South Africa

October, 2020



Going global

Delta and Delta+ mutations, % of samples, four weeks to June 28th 2021*
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*Or most recent with at least 20 samples sequenced  TVirus sequences submitted to GISAID
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KOPOHABHPYC.
MUPOBAA CTATUCTUKA

232 451 459

BbiABneHo cnyyaes
+ 513702

T0M-5 CTPAH

1. CLLA

2. UHaua

3. Bpasununa

4. BenukobputaHuna

5. Poccun

209 998 370

Boizpoposenu
+ 629 224

BoisisneHo 43 124 884
Ymepnu 690 641

BoissneHno 33 697 581
Ymepnu 447 373

BoissneHo 21 366 395
Ymepnu 594 653

Beisisneno 7 701 715
Ymepnun 136 208

BeiseneHo 7 464 708
Ymepnu 205 531

i

4 758 900

Ymepnu
+ 8 691

+ 185 088 (+0,43%)
+ 2 394 (+0,35%)

+ 18 795 (+0,06%)
+ 179 (+0,04%)

+ 14 423 (+0,07%)
+210 (+0,04%)

+ 37 960 (+0,50%)
+ 40 (+0,03%)

+ 21 559 (+0,29%)
+ 852 (+0,42%)

Hanrsie no mupy n CLUA — Yrusepeuter [Pxorca XonkuHea (BuisianeHnbie cnyyas, cmeptw), Worldometer

(Beizgoposeswme). [aHHeie Mo CTpaHaMm — HauuoHansHeie MuH3apass!.







NnaTtepHanmu3anmsa (BaeapeHmne) SARS Cov-2 B KJIeTKM:
HaTVMBHO HEyHOpsAAO4YeHHasA 00/1acTh «IIIUIIOB»
IIOBBINIaeT KOHTaIrMO3HOCTh

Spike
\ , <— proteins \ ,
/ \ Structured » Instrinsically Structured protein with

) protein disordered protein disordered region

Proteins

and lipids
<“— 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 7
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Opransbl, Ha IOBEPXHOCTU KOTOPBIX
pacnosiokeHsl perentopsl 411 COVID-19

AHruorensuH npespamaromui ¢pepment AIIP2 (ACE2)
TpancmemOpaHHas1 cepHOBas nnporeasa TMPRSS2
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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



HepsHas cucrema:
fonosHbie 6onu
lfonosoKpyMmeHus
3Huedanonarus
fwitena-bappe
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Bupuon SARS-CoV
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Sars-CoV-2 (COVID-19) : >)Xxu3HeHHbIN IUKJIT -

rurepBoOcIIaIieHNe - «CaMOyOMIICTBeHHBIV» OTBET OpraHmn3Ma Ha MHQEeKIINIo

Bupuon SARS-CoV
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Sars-Cov-2 npoHMKaeT
B 310TeJINVI KPOBEHOCHBIX
COCYIOB M B KJIETKU
pa3/IMIHBIX OPTaHOB
¥ BbI3bIBaeT B HUX
OUTOKMHOBBIN IIITOPM
¥ TUIIepBOCIIaJIeHMe
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[IMTOKMHOBBIVI HITOPM

OT BUPYCHOTIO Cericyca
K 0OaKkTepmasibHOMY,
K reModaroimrapHoMy
CMHOIpPOMY

Tsoxemaa viHdeks -
MaKpodarvi CMHTE3VPYIOT
1POBOCIIJINTEIIbHBIE
LIUTOKUHBI, KOTOPBIE
CTUMYJIVIPYIOT CVHTE3
MaKpodaros, 1Mx 00pasyoIIiX,
- KOTOpBle CMHTE3UPYIOT ellle
OOJIbITIE ITMTOKMHOB. . .M T.II...
-KOTOPbIe, B3aMMOLEVICTBY I CO
BCEMVI OpTaHaMV, BBISBIBAIOT
B HUX 2U1epBOCIIaJIeHVE,
YTO Be[leT K IO IMOPpraHHOM
HEeTOCTaTOYHOCTU
n cericucy u I'dC

13



CbepxcvHTEe3 IMTOKMHOB BBI3bIBaeT 2l1epBOCIIaIeHMe
" IIOJIMOPIaHHYIO HeJOCTAaTOYHOCTD

Cytokine
Fever JIuixopaaka
Coronavirus 2 IFN-y p
Impaired hematopoietic
H Macrphage LSl Hapy1reHme remaToriossa
o.' :
- Mg TNF-a o) : T I
\ & / isseminated intravascular BC CUIH OM
.E‘. : Dendritic Cells coagulation H 'Hp
:E\ . ) IL-13 ‘ Decreased serum protein CHiokenve OerkoB CbIBOPOTKM
A S - < > IL-6 Hyperlipidemia FT/IHe UTIVIIEMUA
= | Fibroblast 4 p
N, o [ToBpexXeHne neyeHn
Y |1-18 — -ute kidney inj
Endothelium e o i OcTpoe TIOBpEXIeH Ve TIOYEK
Anemia AnxemMus
Acute phase protein Bbenxm OCTpOI7I (1)&3]31
Fig. 1. Schematic representation of clinical features versus pathogenic inflammatory cytokine response in SARS-CoV-2 infections
Xinjuan Suna et al. Cytokine storm intervention in the early stages of COVID-19 pneumonia. 14

Cytokine Growth Factor Rev. 2020 Jun;53:38-42.



5 ki1accoB Omostormueckoro orsera Ha COVID-19

Knacc 1. «Tunmmunsiin orset. YmepeHHo nosbitiieHHbIT CPB, craOrvibHas
M@ OIIeHMs], CAaMBbIVl HU3KMI YPOBEHDb HeOJIaronpusaTHBIX ICXOIOB,

Kiacc 2. «bbICTpBIN Ivime pBOCIIa/IMTEIbHBIN OTBET» Y BO3PaCTHBIX I1allieHTOB.
[Ipu mocTyIuteHMNM: a) BBICOKME JIEVIKOLIUTBI VI HeMTPOPWIIbL, KOTOPBIE 3aTeM
cHypKatoTcd 1 0) Beicokmyt CPB, KoTopblit OBICTPO pacTeT 1 BBICOKME
TpoMOo1Thl. CaMbIV BBICOKMI PUCK JIETAJIBHOCTA.

Knacc 3. «IIporpeccupyrommii BOCIIaJINTeIIbHBIN OTBeT». CXomeH ¢
«TrmmaHabIM OTBeTOM», HO ¢ Oostee BeicokM CPbB, cxomHas jieTajibHOCTb.

Kiacc. 4 «BocriasiresibHBIV OTBET € IIOBpeXIeHneM IIoYeK». JIBHad
JIIMOIIeHNs, yMepeHHO HOBBIIIeHHbIN (11 HoBblatommiicsa) CPb, Tsoxernas
peHaIbHas HeJOCTaTOYHOCTb.

Knacc 5. « I'mrmepBociia/imTe/IbHBIVI OTBET C IIOBPEXIEHVEM II0YeK» Y ITOXWMIIBIX
IIIIMIEHTOB, 0O4eHb BbICOKMI 1 nosbimarommiica CPb. Tsoxenasa penanbHas

He1oCTaTO4YHOCTh, KOTOPasia CO BpeMeHeEM CMAIIaeTC .-

Zakeri R, et al. . Biological responses to COVID-19: Insights from physiological and blood biomarker profiles.
Curr Res Transl Med. 2021 Feb 3;69(2):103276.
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BRICTpEIVI r'MIIepBOCTIATUTENbHEIV 0TBeT-9 %,

_ CPB-133.3, neransnocts -38%
Rapid increase Class 2

Rapid hyperinflammaltory
Bocnaymre/msHBI OTBET response
C TMOBPEeXXICHUEM ITOYEK»,
6%, CPB-62.6, netanshocTs -17% Tporpeccupyronmi

Class 4
BOCTIUTUTEIIbHBIU
Inflammatory

response with ' 37 %) CPB'%~O»»
kidney injury JIeTANLHOCTS -18%

2-day rate of
change
I'mnepBocriaTesIbHbI
OTBET C MOBPEXIeHUeM

nouex, 9%, CPb-133,1,

JIeTanbHOCTh — 41,7%
Class 5
Hyperinflammatory
response with
CPB- 45.6 mr/n, Kidney injury
Slower increase | neranbHocTh -14%

Lower baseline value Baseline Higher baseline value



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






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.



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. !

=%
=]
<

CRP (mg/L)
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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C-Reactive Protein Concentration (mg/L)

Smilowitz NR et al. JS. C-reactive protein and clinical outcomes in patients with COVID-19. E

ur Heart J. 2021 Jan 15:ehaa1103.
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Mild group Moderate group Severe group Critical group

— CRP levels = Diameter of the largest lung lesion




COVID-19: komobsroTepHast ToMorpadpmsi -

pa3sMep 00s1acTM MaTOBOIO CTEKJIa
CT multifocal ground glass opacities

Covid19 Case2

httpsy//www.siemens-healthineers.com/perspectives/mso-ai-prototyp-covid-19

23

httpsy//www.trainingdata.io/blog/annotate-detect-and/



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

CT score 0

100~ R=0.62, P<0.017
-
80 4 ® -
60 - e - ®

40

20+

C reactive protein(mg/L)

0 5 10 15 20 25
CT Scores baier 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.



YpoBHU CPb KOppeampyroT ¢ TAXKeCThI0 pecuMpaTOpHO
HeJ0CTaTOYHOCTH

p = -0.54, P < 0.001

300=m O @D L
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B |
= 200- C'ag *
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o
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P/F ratio PaO2/FiO:;

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

Patients 2020, Cell Reports Medicine 1, 25



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’
- ]
ITpu He Ts1Kemon matosrormm - 0,03; il
- mpu TsKeson - 0,05; 9. 0y Salo®
- IIp" OYeHb TsKes10M - 0,25 1 BhIlIe. e
0.0 T T
2 @i@
CPb nossbimteH y 30-60% mameHTOB %Ef' &
¢ moBbliiieHHbIM I1IKT . &

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 .
ICU admission 300+ ICU admission
IToctymuienune B OUT
250 -
1.0+
E < 200+ Y
o Y
3 - = 150+
0.54
100 4
504
\
qu | I I | | | | | D | | | | | | 1 1
0 4 8 12 16 20 24 28 0 4 8 12 16 20 24 28

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((



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

B) PCT CRP
3.0q9 P < 0.0001 P < 0.0001 P=0.38 250 P < 0.0001 P < 0.0001 P=0.51
5 5 _ |-= Secondary infection | i e Secondary infection
; T | No secondary infection 200+ : - No secondary infection
2.0 ?
= S 1504 i
g | ‘ g’ A P
g’ 1 .5- " P ‘ 2§ — ; .’ \.\“‘_ o - .: l\;.
, - b 1004 LI TI21 i 4]
1.0 ' + /| | : - | i e ‘ %
A1) i r E —
0.54 4= | L T+t 50+ | TN
OO 1 T L 1 1 l 1} 1 I 1 L 1 1 O | | | 1 1 T } 1 L] I L 1 L] 1
-10 -8 6 4 -2 0 2 4 6 8 10 12 14 -10 -8 6 4 2 0 2 4 6 8 10 12 14
Days relative to start secondary infection Days relative to start secondary infection

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? 08
Crit Care. 2020 Oct 6;24(1):600.



No, antibiotics do not work against Are antibiOtiCS He SAAICHO, B KaKOV CTeIIeH!
viruses, only bacteria. Effective in IIKT n CPb npeacKa3blBalOT

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

not be used as a means of prevention or treati ng 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. 29



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.

HHVITGHBHOCTE rociimraJiri3daun

40

days

30

20

10 1

\’f,_
V

0

/M1 <250 > 250

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

. = /
f[l(‘)llmli:il:trjbl];i CBP ! Cencuce
e n=41 CCBO n=41
"CPB TICII [IKT | CPb Icro | IKT
AUC 0,81 0,97 0,79 0,95 0,99 097 |
Cut-off 65 537 0,17 116 930 0,73
Sensitivity % | 70 86 61 68 | 98 1 91
. _ | | N
| 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
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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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Koppemannsa mexxny ypoBasamu I1IKT u CPb
¥ pasMepoM IOoBpeXaeHms j1erkux coriacHo KT

Fig. 1 Coronal chest CT images representing the visual scoring system used to evaluate the degree of parenchymal involvement: < 209 (@), 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/mx 0,09 0.13 0.18 0.26
CPb mr/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: 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
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Tsokensin COVID-19: nporaocrnueckoe
3Ha4YeHMe MCXOaHbIX ypoBHen VMJI-6

Koppenanusa ¢ KIIMHMYecKMMM 1 J1ad0paTOpHBIMU
II0Ka3aTe/IsIMU B TeYeHMe rocuuTaIn3annm

A. MakcuMasipbHasi TeMIieparypa Tesia.

B. CPb.

C. JIOI

D. [1-numep

E. ®eppurnn.

F. Tepanus riiroKopTMKOMIaMmu,
MMMYHOIJIO0yJIMHaMM YejI0BeKa,
BbICOKONMOTOYHAS

okcureHorepanus uiam MBJI.

Liu T et al. The role of interleukin-6 in monitoring severe case of coronavirus disease 201967
EMBO Mol Med. 2020 Jul 7;12(7):e12421



COVID-19: noBpexxaeHme 3HI0TE/IVS — HapyIlIeHue reMocTasa

SARS-CoV-2 - R %
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Sardu C et al. Hypertension, Thrombosis, Kidney Failure, and Diabetes: Is COVID-19 an
Endothelial Disease? A Comprehensive Evaluation of Clinical and Basic Evidence.
J Clin Med. 2020 May 11;9(5):1417.



Sars Cov-2 mHpUIIMpyeT KJIIeTKM 3HOO0TeINs, BbICTHMIAIOIINe
KPOBEHOCHbBIE COCYyAbI M3HYTPY, (Ha HOBEPXHOCTU KOTOPBIX
pacrosio>keHbl pertentopbl AIID2),

- BBI3bIBaeT B HUX OMTOKMHOBBIN INTOPM (rMIIepBOCIIaIeHe)

N I1I0BpeKaaeT Mnx.

1 npenoTBpaiieHNss KpOBOTEeUYEeHMN M3 NOBPeXXAEeHHbBIX COCy10B,
B HUX MHAyLIMpYyeTcsi o0Opa3oBaHMe TPOMOOB:

- B Ha9aJIbHOM ¢pa3e mHPpeKIMM IpeMyIIeCTBeHHO B JIETKMX,
- 3aTeM, Ipu TsDKestoM tedeHun COVID-19, B npyrmnx opraHax:

- B KOTOPBIX MO>KeT IPOMUCX0aOUTh 00pa3oBaHue TpoM003MO0IMM
(3aKymopkm cocyaoB OTOpBaBIIMMCS TPOMOOM)

- 1 pa3BUTHE TUIIOKCUMN.
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SARS-Cov-2

AnbBeona

AKTUBUPOBaAHHbIE
TpoM6BoLUTbI

®akTop doH BunnebpaHaa

BocnaneHHble KNeTKU aHaoTenus

MOHyLwmne HenTpodunbl
UctouHuk: Jamie M O'Sullivan et al., 2020 Elsevier; https://doi.org/10.1016/52352-3026(20)30215-5
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[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

D-dimer (pg/L)

D'S B D'Ef ) {}-6 - 'D-,._r" 1-0 ':"5
— 1
4 7 10 13 16 19 22

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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COVID-19: nmaammuka

OMoMapKepOB KOaryJIsinumn
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466 1anIMMeHTOB,
Wuhan Union Hospital,
Kuran
BrKuBIIIMIE
He BpDKMBIIIME

Liao D, Zhou F, Luo L, et al. Haematological
characteristics and risk factors in the classification

and prognosis evaluation of COVID-19: a retrospective
cohort study. Lancet Haematol. 2020;7(9):e671-e678
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TpomboTUyecKue nopaxeHusa opraHos, BbisBaHHble COVID-19

e
* OKKN03NA ¥ GOPMUPOBaHUE 3

* D-aumep

* AHoCMKA AKTHBarTOpbI
R ITIC T E NAA3MMHOreHa
Py NHBIX COLYAOR

* ad/, NAM v bepputnH 1

mukpetpombos

* Nerovnan ambBoauna

* OPAC - anbeeonapuoe
noBpexaeHre

* MNnespuT, Bocnanexne
* NAr, D-aumep, C-P6 ¢
* TpomBounToneHna

Onn u rpom6e
B NOYKAX

* AKTUBALMA
KOMANemenTa

* LLIMTOKUHOBLIM WTOPM
¥ lunepxoarynauua

* MuxpoanruonaTus

* TunepdubpuroreHemus

* TpomBo3 ¥ Koarynonarua

* D-anmep ¢

SHTHUKOAryNauT
* akn IgM,
aHTK-B2-mN IgG, IgM

AHOMANUM
KMLWEeYHnKa

* Uwemuna v
O4aroBL I Hexpo3

Tpombsi B cocyaax
NANLUEE HOr M KOXHbIe

BbICbINAHMUSA
* Manepkoarynonartus
* Tpombeb! 8 cOCyaax Nansues
Hor (COVID Toes)
* NopakeHue Komn

Adanmuposato u3: Vinayagam 5., Sattu K. SARS-CoV-2 and coagulation disorders in different organs //Life Sciences. — 2020. — C. 118431.




COVID-19: kapanaipHBbIEe 0C/IO>KHEHMS]
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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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B SHIIOTeJINY KOPOHAPHBIX
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- 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

350
300 — z-gm-r:’:F

250 — f |
_ N
200 ﬁ&“‘

1507 N (1345

100 —

BY TH, H1r/1

50 —

High-sensitivity cardiac troponin| (ng/mL)
%

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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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



Caxapsbin nuader crumyaupyer COVID-19,
a COVID-19 crumynupyer passurme avadera
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Sars Cov-2 mHPULIMpYyeT NOIKeTyJOYHYI0 JKejle3y
" CHVDKAeT CeKpelmIo MHCYJIMHA

Infected
Beta Cells
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Cell Metabolism

SARS-CoV-2 infects human pancreatic 3 cells and

elicits  cell impairment

Graphical abstract

PROGRESSIVE INFECTION
Severe COVID-19

+ ks with COMDAS

f SELECTIVE INFECTION mﬁ‘
Pancreas e WA ’%
sy T 21 Ty

= Selnctive Apoptotic Kiling of f-oells -
== Loss of Insulin Secretion -
== May Contribute to Diabetes -

Highlights
» SARS-CoV-2infects p cells in COVID-19 patients and human
islets in vitro

o SARS-CoV-2 infection causes i cell death and reduced GSIS
in vitro

» Phosphoproteomics shows SARS-CoV-2 spike protein and
virus induce apoptotic kinases

# High neuropilin-1 levels support B cell selectivity, and
inhibitors block infection

Authors

Chien-Ting Wu, Peter V. Lidsky,
Yinghong Xiao, ..., Matthias 5. Matter,
Raul Andino, Peter K. Jackson

Comrespondence
matthias.matter@usb.ch (M.S.M.),

raulandino@ucsf.edu (RAL),
pjackson@stanford.edu (P.K.J.)

In brief

Diabetic patients are at risk for severe
COVID-19, but the virus may further
damage insulin-secreting B cells. Wu

et al. found that patient p cells are virally
infected and the highly expressed
neuropilin-1 receptor is critical for viral
entry, causing cell death and reduced
insulin secretion, exacerbating diabetes
in patients.

Wu CT et al. SARS-CoV-2 infects human pancreatic p cells and

elicits P cell impairment. Cell Metab. 2021 May 18:51550-4131(21)00230-8.

Penreritop Bupyca
AIIdD2 v cBsA3aHHBIE
¢ HUM paKTOpBbI
BHepeHMs BUpyca
B Kj1eTKM (TMPRSS2,
NRP1 n TRFC)
JKCIIPECCUPYIOTCA
Ha OeTa-KJIeTKax
IIOI>KeJIy JOUHOM
JKesie3bl, B UTOIe BUPYC
MHpULIpyeT
OeTa-KJIeTKMU
¥ BBI3BIBaeT MX aIlloIITo3,
4TO CHM>KaeT CeKpermio
VHCYJIVHA.
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Yacrora passurusa Cll y narveHTOB
¢ COVID-19 B pa3sHbIXx cTpaHax

Utanusa. N = 27955 ymepummx or COVID-19,
gacTrora CII - 31,1%.

Anrmma. N =23 804 ymepmmx or COVID-19,
yacrorta , CII1 -1,5% , CII 2 Tima - 32%.

®Dpanumsa. N = 1317 ymeprunx or COVID-19,
gacrora C/1 1 Tmima - 23 3%, C/I 2 Tiuma - 88,5%

Apicella M, et al. COVID-19 in people with diabetes: understanding the reasons for worse
outcomes. Lancet Diabetes Endocrinol. 2020 Sep;8(9):782-792.
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COVID-19-C/1: ocHOBHBbIe DMOMapKephl
u pucku passurusa C/1

Hopmorinukemus IIpen-[InaOer CI1
I'mroko3a
(Mos1B/T) 6,2+12 74 £ 1,8 12,1 = 5,8
HbA1c (%) 54+ 0,2 59 £ 0.2 85+ 2,0
CPb (mr1/n) 3,3 (1.1-7,7) 2,7 (0,9-9,8) 10,1 (2,5-34,2)
TsKeapIn
COVID (%) 2,2 2,2 22,1
OWUT (%) 0,6 1,1 15,0
CmepTs (%) 0,1 0,0 2,9

Koh H et al. Diabetes predicts severity of COVID-19 infection in a retrospective cohort: A mediatory
role of the inflammatorymbiomarker C-reactive protein. ] Med Virol. 2021;1-10.



Contents lists available at ScienceDirect

Diabetes & Metabolic Syndrome: Clinical Research & Reviews

¥ caxapHbIN OuadeT: IOpOYHOE BBaI/IMO,D;EI/ICTBI/Ie MeJK/Iy IBYMsI HaHHeMI/IﬂMI/]

journal homepage: www.elsevier.com/locate/dsx

COVID-19 and diabetes mellitus: An unholy interaction of two
pandemics

Rimesh Pal, Sanjay K. Bhadada

Department of Endocrinology, Post CGraduate Institute of Medical Education and Research, Chandigarh, 160012, India

«[IBycTopoHHee B3aumongencrsme Mmexxay COVID-19

" guabeToM co3[aeT IIOPOYHBIN KPYyI, B KOTOPOM
COVID-19 yTsiKesisieT OMCITIMKEMMUIO,

a nnaodet o0ocTpsieT TsKecTb COVID-19».
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COVID-19 -> c1->COVID-19->CO->COVID-19->C/1->

Hyperglycemia

DM
A Direct B cell injury V¥ Innate Immunity
WV Insulin production A Cytokines
A Cytokines A Glycosylated ACE2
A Insulin resistance A Glycosylated S-protein

COVID-19

Ot C/I crpagaet 400 MMJIJIMOHOB 4YeJI0BeK.
3aboneBaemocts C/I x 2030 rony Bo3pacrer Ha 25% , k 2045 Ha 50%.
KonnuecrBo 60apHBIX COVID-19 - 200 MuiinonoB (aBrycr 2021)
Yto maabIiie? o8



PE€HaJIbHBbIE OC/IO’KHEHS]




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.
Int ] Mol Sci. 2020;21(9):3275.



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

AcniapratammHOTpaHcdepasa,

407 4R 14.87 (95% CI, 9.64-22.93)
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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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~ °e g 1353 301
N York 2 300 {323]3%
I 400+ 3 : 243
O | _sijasiis Sl i e
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Severe Non severe

TsaoKkenas He ts10Kke1asa

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: TsixecTs MHEKIIMM [IPU I'PyHIiax KpOBU
0(I) A(II) B(III) AB(IV)

A B _ C
e el e Ty oo | Kpuryeckue manyesT:
14 1 HenpeprbiBHas 14 Brrmicka
o ] 3amMecTuTesNbHAst | n3 OUT c COVID-19 n IrpyiiiiaMm
.9 4
o N kKposu II/IV (110 cpaBHEHMIO
] o 7 c [/IIl) MMerOT MOBBIIIIEHHBIE
6. 5 nucku: UBJI, peHasibHOM
/4

3aMeCTUTEe/IbHOV Teparium,

6
[ s=0007

Cumulative incidence of CRRT
(4]
Gumulative incidence of ICU discharge
[&)]

Cumulative incidence of mechanical ventilation
[4)]

1 49 1 p=0.06 0oJ1ee IJIMTEe/ILHOIO
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N | )I_Jr N V1 IIOBBIIII€EHHbIE€ YPOBHU
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Day of hospital stay Day of hospital stay Day of ICU stay N
I/III— Groups O/B === Groups A/AB II/IV MH¢€KHMM COVID- 19

Hoiland RL et al. The association of ABO blood group with indices of disease severity e

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



I'pynnsel KpoBu 1 TsKecTh oc10kHeHMn COVID-19

YpoBaUu OMomapkepos ripu LI/IV u I/I11

White Blood Cell Count C-Reactive Protein Farrtin D-dimer
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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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COVID-19: bmomapKkepsbl 4151 OLIEHKM PUCKOB
HeO0JJIaronpusTHBIX MCXO40B IIPU MOCTYIIJIEHUN
Y PV MOHUTOPUHTIE Teparumn

buomMmapkep OP - orHOLlIEHME PVICKOB
ACT >40 IU/L - 3,0

AJIT 1,71

Kpeatnn kmHa3za 2,42
Kpearmanu >1.18-1.5 2,84

D-gumep (2 0,5 m1/m) 3,39

JIOT 5,48

CPb (>10 mx/m) 3,97

IIKT (>0,5 ar/mi 6,33

Malik P et al. Biomarkers and outcomes of COVID-19 hospitalisations: systematic
review and meta-analysis. BM] Evid Based Med. 2021 Jun;26(3):107-108.
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o T i
- NT-proBNP bruomapkepsr

e e OCJIO>KHEHWU
COVID-19

* Procalcitonin
* CRP

e |L-6

e Ferritin

e D-Dimer
e Total WBC
e Neutrophil
* Glucose

e Lymphocyte
e Eosinophil
e Platelet

* AST

e ALT

* GGT

* Total Bilirubin

e Creatinine
* Blood urea
nitrogen




Blood: lplatelet, TWBC,
Tneutrophil, Tlymphocyte,
TCD4+ & CD&+ T cells,
Tfibrinogen, Tserum K,
dglobulin, dalbumin,
Lhemoglobin, and Tferritin

Lung: Trﬁspil’atﬂf}’ rate,
dyspnea, chronic lung
diseases, 1Sp0;, ventilation,
CURB 65, onset to dyspnea,
and ARDS

Immune: TIL2R, TIL6, TILS,
TTNFa, TCRP, TESR,
TLDH, and TPCT

Kidney: LeGFR, TBUN,

Cardiovascular system: and acute kidney injury

hypertension, {blood
pressure, TCK, TCK-MB,
Tmyoglobin, and acute
cardiac injury

Systemic
complications:

secondary infection,

Liver: Ttotal bilirubin, ' sepsis, coagulopathy,
/. | and DIC

1GGT, TALT, TAST,and

Talkaline phosphatase, 7 ’ ( AN\
| \
acute liver injury L))

I\

' 3| Prognosis: time to
admission, ventilation,
PCR negative,

Pre-conditions:
e discharge, and mortality

Tage, gender
(male), and
comorbidity

Discharged Severe COVID-19 Deceased

II IFlbrinoI'-,rsis
II A II [E — = lCoaguIa‘tiun




COVID-19: ntmHamMuKa pa3BUTHUS OCJIOOKHEHUN U X OMOMapKepoB

A_
:
® Early Stage : Late Stage :
'_9:3 Inflammatory Response Organ Damage
© | ' - |
g Pannsasa (1)213?1. BocnnaimurenbHBIN OTBeET. _ HOB,Z[H)I}I c]aasa. HOBPE)K,D;EHI/I}I OpraHoB
0 |

Cardiac and

Livelr enzymes
Neutrophilia | KapanaiabHbIe

cnp,i Ferritin, LDH, D-Dimers,
Fibrinogen

| ¥ IIeYeHOYHbIe
1 MaHKepr BOCIIaJIEHMS], depMeHTEI
—————

! | Time
Eosinopenia, ‘
Lymphopenia mia

' One month after
Week 1 Week 2 Week 3 He)_'[eﬂn discharge

T'opu3oHTasIbPHASI OCh ~ IMaNa30H KOHIIEeHTpanmi (min.-max).
BepTukanpHas ock - % HalMeHTOB ¢ KOHIIeHTpalner,
PaBHOVI COOTBETCTBYIOIIEV TOUKe Ha BepTUKAILHOM OCH.

Khourssaji M et al. A biological profile for diagnosis and outcome of COVID-19 patients.
Clin Chem Lab Med. 2020 Oct 15;58(12):2141-2150



Huaraocruka Kkpurndeckmux ociaoxHeHumn COVID-19
¥ OLIeHKa PVUCKOB VX IIpOrpeccupoBaHMsI

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

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

- H-ZH/IMEP - OYeHb BBICOKUM PHMCK KOaryJiomnatmm m HEﬁJ‘IaI‘OHpVIHTHBIX ncxoaos,

- CPb - moBpexmeHMe JIeTKMX; JIMHEMHAsA KOppeIsalms C TAXKeCTbI0O CMMIITOMOB
«MaToBOrO 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, mrnorinodusn - areporpom003 n ninemmsi, IM;

- NT-proBNP - ocTrpas cepaedHast HeI0OCTaTOYHOCTH;

- I'71I0K03a M ITTMKO3MJIMPOBaHHBIN IeMOIJIOOMH ~ caxapHBIN anadet

- HVICT&TVIH C-B CbIBOPOTKE "M B MOY€ — IVIOMEPpYJIsdApHaa 1 TY6YJI$IPH&H

narosiorvsi, puck passurusa OIIII
70



COVID-19: Lasting impact

Even those survivors with mild
initial cases can have wide-
ranging health issues for six
months or more.

L)

WashU researchers link many
diseases with COVID-19, signaling
long-term complications for
patients and a massive health
burden for years to come.

Q)
(s

anxiety, depression,
sleep problems,
substance abuse

Cardiovascular
acute coronary

disease, heart failure, ’

palpitations, arrythmias

cough, shortness Y
of breath, low blood
oxygen

Kidney
acute kidney injury,
chronic kidney disease

Gastrointestinal

constipation,
diarrhea, acid reflux

)
)

Musculoskeletal
joint pain, muscle
weakness

Skin disorders
hair loss, rash

L Coagulation
disorders

blood clots



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:
° H-nvimep
— IIpecericuu

BeicokouyBcTrBUTeNbHBIN CPb
BrIcOKOYYyBCTBUTEILHBIVI TPOIOHMH I

NTproBNP

P Mmuoriooun
~ / KK-MB
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Mpg1 paboTaem
OoJ1bIIIE,
YTOOBI BbI
COMHEeBaJIMCh
MEHBbIIIe

sale@diakonlab.ru

www.diakonlab.ru

www.presepsintest.ru
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142 290, ITymunao, MO, yiu. I'py3osas 1a.
Tesr.: (495) 980- 63-39; 980- 63-38.
Ten/dakc: (495) 980- 66-79

000 INAKOH-M
117 105, r. MockBa,

yi. Haratmackas 1.1, crp.2
Tesn.: (499) 788-78-58

73



STOP
COVID-19

Cmacmn0o 3a BHMMaHMeE




