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Sars-CoV-2 (COVID-19) : >xn3HeHHBIN ITMKJT
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Buenpenne COVID-19 B kiteTkmn:

MTnnbl (S-0es1km, criamikoBble 0eJIKM) CBSI3BIBAIOTCS C PELIeIITOPOM:
aHTMOTeH3UH-IIpeoOpasyroimuM depmenToM AlID2

) protein disordered protein disordered region

\ / \ Structured Instrinsically Structured protein with

Proteins
and lipids

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¢c566



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

Opransbl, Ha IOBEePXHOCTU KOTOPBIX
pacnosioKeHsl perentopsl 411 COVID-19

AHrvoreH3uH npespamalomun ¢pepment AIID2 (ACE2)
TpancmemOpaHHas 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




Sars-Cov-2 npoHMKaeT
B 310TeJINVI KPOBEHOCHBIX
COCYIOB M B KJIETKMU
pa3/IMYIHBIX OPTaHOB
¥ BbI3bIBaeT B HUX
OIUTOKMHOBBIN IIITOPM
¥ TUIIepBOCIIaJIeHMe



HepsHas cucrema:
fonosHbie 6onn
lfonosoKpyxeHUa
JHuedanonartua
lwitena-bappe
Ares3us
Muanrus
AHocmuna
WUHcynbr

COVID-19: BHennerouHnble MaHU@ecTalIMU

KposeHocHbIe cocyabi:
Tpom603 rny6okux seH
TINA
Karerep-accoummpoBaHHbie
Tpom603bi

Moukwu:
onn
MoreuHypua
femarypua

Cepaue:
Kapanomwuonatua Takouy6o
Mwuokapaut/nospexaeHue
MUOKapaa
Aputmumn
KapauoreHHbiit Wok
Mwemmna muokapaa
Ocrpoe nerouroe cepaue

Me4yeHb:
MosblweHue
ANT, ACT,
6unupybuHa

HKT:
Owuapen
TowHora/pBoTa
bonb B uBoTe
AHoOpeKcua

JHAOKPUHHAA cUCTEMa:
Mnepraukemun
Aunabernueckuin
KeToaumMpaos

Koxa:

Metexumn
PeTukynapHas achpukcus
Metexumn
Spurema
KpanusHuua
Besukynbi
NepHuo-nogobHan cbink

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




Pa3Burme DakTepmasIbHOIO M IpMOKOBOTIO cercymca
ot CCBO (Bocmastenne) k CKIIBO (npomuboBociiasieHuio)
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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 2u1epBOCIaJIEHUIO
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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



ITaTorenes COVID-19: posp KoaryionaTtum,
TPOMOOLIMTOIIATUN V1 SHA0TEIMOIIaTUN

Koaeyﬂonamuﬂ - I1ATOJIOI'MYEeCKOe COCTOsIHME OpTraHM3Ma,
OﬁYCJ’IOBJ’IeHHOE HapyIHIeHMsAMN CBEPThIBA€EMOCTM KPOBI.

Tpomboyumonamus - MoOBbIIIEeHHasi KPOBOTOYMBOCTD M3-3a
HapylueHus: GyHKIMI TPOMOOLMTOB IIPU MX HOPMaJILHOM
KOJIMJecTBe.

DHdomesuonamus - IHIOBPE’KIOCHMS JHA0TE/IMAJ/IBHBIX KJIETOK,
BBICTMJIAKOIIINX KPOB€HOCHBIE€ COCYAbI M3HYTPW.

Tpomb0B0ocnarenue, accounvpoBanHoe ¢ COVID-19 - komnyiekcHOe
B3aMMOeNCTBYe MeXK1y KoaryJsionarmen, TpoMoonuronarmen u
3HA0TeJIVOIIaTHe.

AccounnmposanHabie ¢ COVID-19 cepaedHo-cocyamncTbie pUCKy,
caxapHBIV aAnadeT, OXKMpeHne M IMOXKMJION BO3PacT

MOIYT HPUBOANTH K «KaTacTpodpmiaecKMM» TPOMOO3am».

Gu SX et al. Thrombocytopathy and endotheliopathy: crucial contributors
to COVID-19 thromboinflammation. Nat Rev Cardiol. 2021 Mar;18(3):194-f(9).



COVID-19:
YyacToTa HapylLUIeHMM reMocTasa

Merta-anasimu3. 5 ucciienoBanmm, 4 crpanbl, N=1210.
Yacrora cucremHOMn Koaryyjaonatum - 7,1%.
IIpu sTOM:
ABC cuaapoMm - y 4,3% manmeHTOB,
Cencuc-mHaAynpoBaHHasA Koarysomnarus - 16,2%.
ITosBpumienHbIN [I-nimep - y 84,6% nmanmeHTOB
(mokxa3aHO B IBYX MCCIeJOBAHMSIX).

«HecMOTps Ha BBICOKYIO YacTOTYy

oBbIIeHNs [I-TMepa - YacToTa CMCTEMHOM
KOaryJsiiiMy HAMHOTO HVXXe».

Rojnuckarin P et al. Systemic Coagulopathy in Hospitalized Patients With Coronavirus Disease 2019:
A Systematic Review and Meta-Analysis. Clin Appl Thromb Hemost. 2021 Jan-Dec;27:1076029620987629
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COVID-19: puckm, cBsi3aHHBIE ¢ KOaryJionarmen
KHP. Meta-anaims, 16 mcciiemoBaami, N=2139

CMepTHOCTH ITpYM KOoaryJIomnaTum ,
oTrHoiieHme puckos (OP) -10,86, (2,86 - 41,24).

Puck passurnsa OPC pu tsoxesrom COVID-19
OP - 16,52 (11,27 - 24,22)

Xiang G et al. The effect of coagulation factors in 2019 novel coronavirus patients: A systematic
review and meta-analysis. Medicine (Baltimore). 2021 Feb 19;100(7):e24537
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COVID-19:
YyacToTa HapyIlleHUM remMocrasa

KHP. Meta-ananmns. 22 ucciaenoBaHmss, N=4889.
Cpennun yposeHs [I-numepa - 0,67 pg/ mui,
ITospimenHbIt [d-gumep y 29,3% marmeHTOB.

[Tpu Tsoxkestom COVID-19 (mo cpaBHEHMIO ¢ He
TsDKeJIbIM) - [I-aumep 00J1ee BHICOKMIL.

Cawmpble BbicoKkuMn [I-nuMep n camoe njimHHOe 11B
~ Y HeBbDKMBIIIMX [TallMEeHTOB.

OBC cuagpom B Hesiom y 6,2% mnanmeHTOB.

Jin S et al. Prevalence and Impact of Coagulation Dysfunction in COVID-19 in China: A Meta-Analysis.
Thromb Haemost. 2020 Nov;120(11):1524-1535. 13



COVID-19: ABC cuHOpOM cHM>KaeT BBDKMBAaeMOCTh

BeIokKuBIIIIE
He BpDKMUBIIIMIE

B .|PT o {APTT{ AUTB
of 1. o

H-nvimep

DbI

Yacrora [IBC cuagpoma:
y BbDKMBIOMX - 0,6%, y He BbDKMBIOMX — 71,4%

Asakura H et al. COVID-19-associated coagulopathy and disseminated intravascular coagulation.
Int ] Hematol. 2021 Jan;113(1):45-57



ITaTodm3nonormus HapymieHU reMocTasa
npu COVID-19
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COVID-19: nmmdonenms
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4 LDH, D-dimer, procalcitonin, CRP, ferritin,

soluble IL-2R, IL-10, TNF-a

1+ Lymphocytes, CD4* T cells, CD8* T cells
¥ IFN-y—expressing CD4* T cells, NK cells
} WBC

ITpu ymepenuom u tskersom COVID-19 - mumdonenns ,iumdonntsi - < 1,0 - 1,5 x 10%/71.
SARS-CoV-2 HannpsAAMYyI0O BO3/€eViCTByeT Ha JIMM@OMTHbIe OpraHbl: cejIe3eHKY M
anMdaTu4decKne y3jbl, KOTOpble (PMIBTPYIOT JIMMQY, IIOCTYIAOIIYIO M3 JIETKMX.

Pedersen SF, et al.SARS-CoV-2: a storm is raging. ] Clin Invest. 2020 May 1;130(5):2202-2205
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COVID-19: puckmy, cBsi3aHHBIE ¢ ITMMd¢OneHnen

Meta-ananms. 13 nccremgoBanmi, N=2282.
IloHVDKeHHBbIe KOHIIeHTpaluu JIMM@OLUTOB CBsI3aHbI

C TpexKpaTHbIM pUCKOM pa3ButHusa TsiKesroro COVID-19,

OP = 2,99 (1,31 - 6,82). JInumdoumnts! < 1,5 x 10°/71 mporHO3MpyoT
TSOKeJIble KJIMHUYEeCKM MCXOIbI.

Zhao Q et al. Lymphopenia is associated with severe coronavirus disease 2019 (COVID-19)
infections: A systemic review and meta-analysis. Int J Infect Dis. 2020 Jul;96:131-135.

Meta-anamms, 3099 nanmeHTOB, TMM@OIIEHUS -
y 80% y manpmeHTOB , ¢ terkuM COVID-19, y 96% c Tspxenpim.

JInmdonenns Hrke 1000/51 accormmmpoBaHa ¢ Tskesabim COVID-19
¥ He0JIaronpusITHbIMM MCXOJaMMN.

Huang, I .et al;. Lymphopenia in Severe Coronavirus Disease-2019 (COVID-19): Systematic Review
and Meta-Analysis. J.Intensive Care 2020, 8, 2-10 17



oA viruses

Article

Viral Load and Patterns of SARS-CoV-2 Dissemination to the
Lungs, Mediastinal Lymph Nodes, and Spleen of Patients with
COVID-19 Associated Lymphopenia

Adhamjon Abdullaev 10, Akmaljon Odilov 2(2, Maxim Ershler 3, Alexey Volkov 240, Tatiana Lipina 5
Tatiana Gasanova ®, Yuri Lebedin 7, Igor Babichenko ? and Andrey Sudarikov *

check for

updates
Citation: Abdullaev, A.; Odilov, A.;
Ershler, M.; Volkov, A ; Lipina, T.;
Gasanova, T.; Lebedin, Y.;
Babichenko, 1; Sudarikov, A. Viral
Load and Patterns of SARS-CoV-2
Dissemination to the Lungs,
Mediastinal Lymph Nodes, and
Spleen of Patients with COVID-19
Associated Lymphopenia. Viruses
2021, 13, 1410. https://doi.org/
10.3390/v13071410

Academic Editors:
Luis Martinez-Sobrido and

Fernando Almazan Toral

Received: 29 June 2021
Accepted: 15 July 2021
Published: 20 July 2021

Publisher’s Note: MDPI stays neutral
with regard to jurisdictional claims in
published maps and institutional affil-

iations.

N (3

National Research Center for Hematolngy, Laboratory of Molecular Hema{ology, Novy Zykovski Lane 4a,
125167 Moscow, Russia; adham_abdullaev@mail.ru

Department of Pathological Anatomy, Peoples’ Friendship University of Russia (RUDN University),

6 Miklukho-Maklaya St, 117198 Moscow, Russia; a‘odilov‘lma@gmail‘com (A.Q.);
alex.volkoff@gmail.com (A.V.); babichenko@list.ru (L.B.)

[

*  National Research Center for Hematology, Hematopoiesis Physiology Laboratory, Novy Zykovski Lane 4a,
125167 Moscow, Russia; ershler@yandex.ru

*  Department of Pathological Anatomy, Municipal Clinical Hospital Named after E.O. Mukhin,
17 Federativny Prospect, 111399 Moscow, Russia

5 Department of Cell Biolo_gy and Histology, Faculty of Binlogy, Lomonosov Moscow State University,
Leninskie Gori, 1, 12, 119234 Moscow, Russia; tlipina@mail.ru

6

Department of Virology, Lomonosov Moscow State University, Leninskie Gori, 1, 40, 119234 Moscow, Russia;
tv.gasanova@gmail.com

XEMA Company Limited, 9th Parkovaya St., 48, 105043 Moscow, Russia; lebedin@xema-medica.com
Correspondence: dusha@blood.ru

~

Abstract: Lymphopenia is a frequent hematological manifestation, associated with a severe course
of COVID-19, with an insufficiently understood pathogenesis. We present molecular genetic im-
munohistochemical, and electron microscopic data on SARS-CoV-2 dissemination and viral load
(VL) in lungs, mediastinum lymph nodes, and the spleen of 36 patients who died from COVID-19.
Lymphopenia <1 x 10°/L was observed in 23 of 36 (63.8%) patients. In 12 of 36 cases (33%) SARS-
CoV-2 was found in lung tissues only with a median VL of 239 copies (range 18-1952) SARS-CoV-2
c¢DNA per 100 copies of ABL1. Histomorphological changes corresponding to bronchopneumonia
and the proliferative phase of DAD were observed in these cases. SARS-CoV-2 dissemination into
the lungs, lymph nodes, and spleen was detected in 23 of 36 patients (58.4%) and was associated
with the exudative phase of DAD in most of these cases. The median VL in the lungs was 12,116
copies (range 810-250281), lymph nodes—=832 copies (range 96-11586), and spleen—71.5 copies
(range 0-2899). SARS-CoV-2 in all cases belonged to the 19A strain. A immunohistochemical study
revealed SARS-CoV-2 proteins in pneumocytes, alveolar macrophages, and bronchiolar epithelial
cells in lung tissue, sinus histiocytes of lymph nodes, as well as cells of the Billroth pulp cords and
spleen capsule. SARS-CoV-2 particles were detected by transmission electron microscopy in the
cytoplasm of the endothelial cell, macrophages, and lymphocytes. The infection of lymphocytes with
SARS-CoV-2 that we discovered for the first time may indicate a possible link between lymphopenia
and SARS-CoV-2-mediated cytotoxic effect.

Keywords: COVID-19; SARS-CoV-2; multiplex real-time polymerase chain reaction; viral load;

Sars Cov-2
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Abdullaev, A. et al. Viral Load
and Patterns of SARS-CoV-2
Dissemination to the Lungs,
Mediastinal Lymph Nodes, and
Spleen of Patients with COVID
19 Associated Lymphoqenia.
Viruses 2021, 13, 1410. 18



COVID-19: Sars Cov-2 uHuimpyet 1mM@POouUTHI
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DJIEKTPOHHAsA MUKPOCKOIISL.

Penentopsr ACE2 3KcrrpeccrpyroTcsi Ha HIOBEPXHOCTU
auMdonmnTos. Sars Cov-2 npoHMKaeT B IMM@POIINTHI, aAKTUBHO
pa3sMHO>KaeTcs1 M OKa3bIBaeT
LUTOTOKCM4IecKmm 3ddeKTt

19
Abdullaev, A. et al. Viral Load and Patterns of SARS-CoV-2 Dissemination to the Lungs, Mediastinal Lymph Nodes,
and Spleen of Patients with COVID-19 Associated Lymphopenia. Viruses 2021, 13, 1410.



COVID-19: pasBuTe TpOMOOILIMTOIIEHUN
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Adanmuposaro u3: Gu S. X. et al. Thrombocytopathy and endotheliopathy: crucial contributors to COVID-19 thromboinflammation //Nature Reviews

Cardiology. — 2020. - C. 1-16.

Gu SX et al . Thrombocytopathy and endotheliopathy: crucial contributors to COVID-19
thromboinflammation. Nat Rev Cardiol. 2021 Mar;18(3):194-209

https://dnmu.ru/wp-content/uploads/2021/04/11.-COVID-19-accoumnpoBaHHas1-KoarysionaTms-
CIIOpHBbIe-M-HepellleHHbIe-BonpochL.pdf



COVID-19: TpoMmOoOLIMTONIEHS,

KIIMHHNUYEeCKME 110CJ1e1CTBM1A
Metra-ananans. 9 mcciaegoBaamui, N=1779,
13 Hux 22,4% c tsoxenapiMm COVID-19.
Yacrora - y 5-21% nanmeHTOB.
Hwu3kun ypoBeHb TPOMOOIIMTOB CBsA3aH
¢ BbIcOKOM TsKecTthio COVID-19,
oTHoIIeHue puckos (OP) - 5,1 (1,8-14,6).
ITpu mocTymieHMM KOJIMIYeCTBO TPOMOOLIMTOB
<200 X x10%1 (MmegmamHa) CBsI3aHO
C IIOBBIIIIEeHVeM CMEePTHOCTH B 3 pas3a.

Lippi G et al. Thrombocytopenia is associated with severe coronavirus disease 2019 (COVID-19)

infections: a meta-analysis. Clin Chim Acta 506: 145-148 Zl



MexaHM3MBI HapyILIeHUM reMocrasa
npu COVID-19

Sars Cov-2 mHpUIIMpyeT KJIIeTKMU 3HOO0TeINs, BbICTHIAIOIINe
KpPOBEHOCHBIE COCYdbl M3HYTPW, (Ha MOBEPXHOCTM KOTOPBIX
pacrosio>keHbl perenitopbl AIID2),

- BBI3bIBaeT B HUX OMTOKMHOBBIN INTOPM (rMIIepBOCIIaIeHe)

N II0BpexKaaeT mnx.

7151 npenoTBpamieHns1 KpOBOTeYeHM M3 IIOBPEXKIeHHBIX COCYy0B,

B HUX MHAyLIMpYyeTcs: o0Opa3oBaHMe TPOMOOB:
- B Ha4aJIbHOM da3e MHPeKIMN IpenMMyIecCTBEHHO B JIETKNX,
- 3aTeM, Ipu TsDKestoM tedeHun COVID-19, B npyrmnx opranax:

- B KOTOPBIX MO>KeT IPOMUCX0anUTh 00pa3oBaHue TpoM003MO0IMM
(3aKymmopkm cocyaoB OTOpBaBIIMMCS TPOMOOM)

- 1 pa3BUTHE TUIIOKCUMN.

22



COVID-19: vacrora pasButmsi TpoM003MO0IMU

Meta-anamm3s, 42 ucciiegoBauamsi, N=8271.
YacToTa BeHO3HOM TpoM0O03Mbonm (TD)
B 11esioM - 21%, y manimenToB OUT - 31%,
TI'B - 20%, TBI' B OUT - 28%, y ymepmmx - 35%.
JIerouHass 5M001ma B iesioM - 13%, B OVIT - 19%,
y ymepimx 22%,
AptepuanpHas TO B nenom - 2%, 8 OUT - 5%
CmepTHOCTS ITpU TD - 23%), 6e3 TD - 13%.
«IIpu COVID-19 BeIcOKasa gacrora TD
CBsi3aHa C BLICOKMM PMCKOM CMepPTH».

Malas MB, et al. Thromboembolism risk of COVID-19 is high and associated with a higher
risk of mortality: A systematic review and meta-analysis. Eclinical Medicine. 2020 Dec;29:100639 o3



COVID-19:

SARS-Cov-2

pa3BuUTHE
ar” 3HIO0TE/IMOIIaTUM
of POBEHOCHbIN

‘o, LIMTOKUHBI

AKTUBUPOBAHHbIE
TpoM6BoLUTbI

®dakTop ¢oH BunnebpaHaa

BocnaneHHble KNeTKU aHgoTenums

MOHyLwmne HenTpodunbl 24

UcTtouHuk: Jamie M O'Sullivan et al., 2020 Elsevier; https://doi.org/10.1016/S2352-3026(20)30215-5



COVID-19: pazsurme 3H00TE IMOIIATUN
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Tenewa Baibenn — Manage
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FHAOTRANMANEHAR KAETHA Tenwya Bandenn — Manag, FHAOTEAWANEHEIX KNBTOK

AdonmuposaHo us: Gu 5. X. et al. Thrombocytopathy and endotheliopathy: crucial contributors to COVID-19 thromboinflammation //Nature Reviews 7
Cardiology. — 2020. - C. 1-16.

Gu SX et al .Thrombocytopathy and endotheliopathy: crucial contributors to

COVID-19 thromboinflammation. Nat Rev Cardiol. 2021 Mar;18(3):194-209 25
https;//dnmu.ru/wp-content/uploads/2021/04/11.-COVID-19-
acCOMMPOBAHHASI-KOATyJIONATHUA-CIOPHBIe-M-HepellleHHbIe-BOnpoChL pdf



COVID-19: natodn3mo10r1s rurepKoarysimum

ITHeBmoHMss COVID-19 accommmposaHa:

- C IIOBpEe’XKAeHMEM IHI0TE/INMAJIBHBIX KJIIETOK M1M3-34
NOUTOKMHOBOI'O LITTOPMa,

- C CMHTe30M TKaHeBbIX PaKTOpPOB M
- TIuUHIepakTMBalIMeN KOaryJIAIMOHHOIO0 KacKaaa. 9mo npubodum:

- K YXyJIIeHVIO0 OKCUTeHalMy, PV 3TOM JIOKaJIbHasi TUIIOKCHSI
BeaeT K 00pa30BaHMIO IIOPOYHOM I10JI0O>KUTEIIBHOV 00paTHO
CBA3N:

- ITMIIOKCHS ITOBBIIIAE€T KOaryJisilinio, UTO IIOBbIIIIAa€T I'MIIOKCHNIO,
- IIOBBIIMI€HHAs I'MIIOKCHA YCHMJIMBa€T KOaryJisinmwo mn T.1I.

AKTHUBUMpPOBaHHBIE WIN [IOBpEe>XAeHHbIe 3HI0Te/IMaIbHbIe
KJIETKM BBIIEIAI0T MyJIbTUMephl dpakTopa Buyiedbpanara,

- KOTOPpPbI€ MOI'YT CBA3bIBATBHCA C TpOMﬁOI_H/ITaMI/I n

- IPUBOAUTH K MUKPOTpOMOO3aM.

Wool GD, Miller JL. The Impact of COVID-19 Disease on Platelets 26
and Coagulation. Pathobiology. 2021;88(1):15-27.



COVID-19: pazBute TpOMOOBOCIIa/IEHMS

a HopmankbHoe cocTosiHue b Ouaber, oxupeHune, Bozpacrt | ¢ [Quaber, oXupeHue u/mnu Bospact + COVID-19
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posaHo u3: Gu S. X. et al. Thrombocytopathy and endotheliopathy: crucial contributors to COVID-19 thromboinflammation //Nature Reviews
—2020. -C. 1-16

Gu SX et al .Thrombocytopathy and endotheliopathy: crucial contributors to COVID-19
thromboinflammation. Nat Rev Cardiol. 2021 Mar;18(3):194-209
https;//dnmu.ru/wp-content/uploads/2021/04/11.-COVID-19-accommpoBaHHas1-KoaryJionaTms- 27
CIIOpHBIe-M-HepeleHHbIe-BonpochL. pdf



COVID-19: vacroTra TpOM0030B IIpU
AHTUKOATyJIAHTHOV Tepanum nanyeHTos OUT

MeTta-anaiams. 28 ncciaenoBaamun, N =2928.
TpomMOOoTHMUEeCcKME OCTI0O>KHEHW S

y 34% nmanmentos OUT.

Tpom0Oo3 mry6okmx BeH (TI'B) y 16,1%,
jierovuHast 3M00ams -y 12,6% manyeHTOB.

«HecMOTps1 Ha aHTUMKOATY/ITHTHY IO
TpoMOonpodmiaakTmnKy y nanyeHToB OUT

OYE€HDb BbBICOKaAA YaCTOTa TPOM603OB».

Jenner WJ et al. Thrombotic complications in 2928 patients with COVID-19 treated in intensive
care: a systematic review. ] Thromb Thrombolysis. 2021 Apr;51(3):595-607.
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COVID-19: «antmaeMuss» runepKoarysainum
BHYTPW OpraHms3Ma

I'mnepkoaryiaAanvsa ctTuMyJIvpyeTcss B3aMMOAKTUBUPYIOIIMM
B3aMMOJEVNCTBVIEM MeXKOYy BOCIaJIeHVeM ¥ KoaryJIsalment:

BOCIIaJIeHMe IIOBBIIIaeT KoaryJsliuio, IOBbIIIeHHAas
KOaryJIsinys IIPUBOAUT K IMIIePBOCIIaJIEHUIO0, KOTOpoe
BeeT K I'MIIepKoaryJIsanum —

K «30UAeMIIecKOMY» pacIpoCcTpaHeHMIO
MUKpPOTPOMOO030B 1 TPOMO0O30B BHYTPV OpraHmsMa, a

I'T/IIIEPKO&I‘YJIHI_U/IH HPI/IBOIH/IT K HEIPYI_HEHI/IIO I/IMMYHT/ITETEI
u 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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COVID-19: naTrodpmsmnoormaeckKkme MexXaHM3MBbl,
CBsI3aHHBIE C KoaryJiornarven

A SARS-CoV2 interaction with endothelial cells B Inflammatory process in the alveoli C COVID-19 thrombotic complications
l Heparin and TriS ] TMPRSS2 blocker AT1 receptor blocker ¥
Camostat mesylate TRVO027 o
' E
2 O
v I»
fot 8 L Wy A ’ . § ' e
- o R e LA : [ oo
AT ekl of e : SRTas A
i et N e @ . }ﬁ\(“
‘_ ] b 8 ° 0 ACYZ mcopt (z) Macrophage S, '6'\\‘
. TMPRSS2 [©) ,*\«.
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Pericityes infecction and

Endotheliitis AGE2 imbelence

a -~ 24 9 B no,
Pulmonary embolism: ~ 24.0% Myocardial injury: ~ 20.0%

ACE2 ACE1
I
bt
WS P
Pyroptosis
IL1-band IL18

Pulmonary intravascular coagulopathy
- Hyperinflammation with systemic effec of IL1-b, IL-b, and IL-18 | 4

""""""""" Deep veein thrombosis: ~ 46.1% Stroke: ~ 1.6%

-

Ortega-Pa et al. Coronavirus Disease 2019-Associated Thrombosis and Coagulopathy: Review
of the Pathophysiological Characteristics and Implications for Antithrombotic Management. 30
J Am Heart Assoc. 2021 Feb 2;10(3):e019650



TpomboTUYeCcKMe NnopaXeHns OpraHos, BbissaHHble COVID-19

()

(Tpouﬁos MO3TOBLIX COCYAOR U uucym.ﬁ

* OKKNI03NA ¥ OPMUPOBAHUE ¥
‘D wmepT
MuKpoTpombos A
* NlerovHan amboaua (I AKTHBaTOpbI
\ ¥ a )
* OPAC - anbeeanaproe - S;;-)-::r:mm
NOBpEHAEHKE

* adN, NAT v depputun T
* BOAMAHOUHBIA
AHTUKOArYIAKT

* aK/l IgM,
aHTw-B2-rN 1gG, IgM

* Nnesput, Bocnanenue
* DA, D-auwep, C-P6 4
* ToomBoumToneHus

( ONN 1 TpOM6bI

B NOYKax

AHOMANMM
KMLWEYHMKa

* AKTNBALMA
KOMINNEMEHTA

* LIUTOKMHOBLIMA WTOPM
¥ lMnepxoarynsyua

* Muxpoaurnonatus

* Crycrok g Tpybre Katetep

* Uwemna v
043roBbIH HeXpo3

TpomBbi B cocyax
NaNbLEE HOT M KOMHbIE

Q(oarmw 1 GepemenHocTs BbICbINAHMUA
-

* [UnephubpUHoreHemus . Funepkoaryonatis

N TpomBebl 8 coCyaax Nansues

Tpombo3 v Koarynonat1a
* D-anmep 4 #or (COVID Toes)
Tpomboi 6 cepaue * [opaseHne KoXm

Adanmuposato u3: Vinayagam S., Sattu K. SARS-CoV-2 and coagulation disorders in different organs //Life Sciences. — 2020. - C. 118431. 10

https://dnmu.ru/wp-content/uploads/2021/04/11.-COVID-19-acconmmpoBaHHasI-K0aryJ10IaTms- 31

CIIOpHBIe-M-HepellleHHbIe-BoIpochLpdf .



COVID-19: cragumu mporpeccvpoBaHMA
HapyIIIeHMI reMocTa3a

STAGE 1 STAGE 2 STAGE 3

Bepxawmin

pedepeHTHBIN

npegen - BPII

D-dimer’ 2 to 3 times fold URL 3 to 6 times fold URL ' >6 times fold URL '
TpoMOOIMTEI p)atelet count’ Normal 100 to 150 x109/L <100 x10°%/L
o TITB PT (aPTT)’ Normal Minimally prolonged May be markedly prolonged
Fibrinogen Increased Increased Decreased
Bocmasteame Inflammation Local Systemic Hyperinflammation
HBC DIC Not present Not present May be present
Plasminogen activity Increased Moderately increased Relative deficiency

Increase of bleeding and death risk

: 11 o
{ JAAS iV & |

| Time of evolutio

///

Experimental Systematic LMWH prophylaxis vs. Systematic regular vs. double dose LMWH Systematic double dose LMWH v
weight LMWH based vs prophylaxis vs. full dose LMWH. prophylaxis vs. full dose LMWH
therapy full dose LMWH Inhibition of contact system activation Thrombolysis

Ortega-Pa et al. Coronavirus Disease 2019-Associated Thrombosis and Coagulopathy: Review
of the Pathophysiological Characteristics and Implications for Antithrombotic Management. 392
J Am Heart Assoc. 2021 Feb 2;10(3):e019650



MexaHM3MBI HapyIlIeHMA reMocTasa

bakTepuanpHbIN BupycabI cenicmuc
cericuc COVID-19

Havinure oT/imuams

«®urypa y Oxna» Figura en una finestra. CaneBanp dann.

33



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 1s0ke10MCOVID-19 1 y 26 manimeHTOB,
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 cohor
study in deceased patients. Ann Transl Med 2021;9(13):1054 https://dx.doi.org/10.21037/atm-21-1291



Pasnaniia mexxay supycHbIM cericvicoMm COVID-19
" DaKTepuaIbHBIM CEIICICOM

ITIpn COVID-19 nno cpaBHeHMIO ¢ 0aKTepMaIbHBIM CEIICVCOM:

* Hwuskmne 60a/utbl SOFA, (« mikasta SOFA mookeT ObITH He
UyBCTBUTEJIbHOV K BUpycHOMY cericucy SARS-CoV-2»).

* OrpaHmMyeHHOe MOBBIIIEHHOE IIMTOKIHOB,

* YpoBHU WUJI-6 B 65 (uecmviecam nams) pa3 HUKE,

* YposBHu [I-nviMmepa B 5 pa3 BbllIlle,

* Ilopa3surensHoO (striking) BEICOKMVI TPOIIOHMH,

* BrImmre 10715 DalMeHTOB ¢ TUIIEPTEH3EN,

* MeHbliee mpMMeHeHME Ba30IIPeCcCOPOB y MaIMeHTOB

C IIOBPE>XXIAEeHMSIMU ITeueHU (BBICOKMI OMInpyOuH).

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
35



Procalcitonin (ng/mL)
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-+ COVID-19

admission day 3 before death

-8~ Sepsis
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admission day 3 before death

- Sepsis
-+ COVID-19

admission day 3 before death




COVID-19: nBa nytn o0pa3oBaHus:a [d-nmumepa

1. IIpomyKiivsa B KpOoBU WU

2. O0pa3oBaHMe nyTeM gerpagany cTaOMIM3MPOBAHHOTIO
dnbpmHa (PpmndpmHa cBsizanHOTO ¢ dpakropom XIII).

B 11es10M, 3a cuer:
- aKTMBaIMM KOaryJIsilmumn

- axTuBanuwm pmdOpmHOIM3a.

IIpu OakTepmaIbHOM cericuce IIOBbIIIeHMe [I-nMMepa

Ada’Ke B CUTyalusiX, YI'POKAKOIINX 2KU3HM, B€CbMa cs1aboe.

Asakura H et al. COVID-19-associated coagulopathy and disseminated intravascular coagulation.

Int ] Hematol. 2021 Jan;113(1):45-57 37



Koarynonarma npu COVID-19-OPIC
u ripu 0akTepuaabHOM cericnc-OPC
COVID-19-OP1C, N=24; Cencuc-OPIC, N=200.

FDP (ug/mL) D-dimer (ug/mL)
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ITpu COVID-19-OPIC:

- YPOBHU IIPOAYyKTOB merpamanmu ¢omdpnna/pudbpmnHorena n [I-aumepa
3Ha4YMTeJIBHO BhIlIe, yeM npu cerncuce-OPLC;

- KOJIMYeCTBO TPOMOOIIMTOB, aKTMBHOCTh aHTUTPOMOMHA M IIPOTPOMOMHOBOE
BpeMs B HOpMa/IbHOM AMalria3oHe, HO JOCTOBepPHO BhIlle, yeM npm cerncmce-OPIIC;
- yacToThl pa3sutusa [IBC cuaapoma HyKe TakoBbIX Ipu cericuce-OPIC.

«[msa COVID-19-OPC xapakTepHBbI cCMJIbHasA MHAYKIVS IMIIepKOaryJIsaiumu

Y BBICOKMV pUCK TpOM0030B B ocTpon ¢dase nHeBMOHMM COVID-19».

Umemura Y et al. Hematological Phenotype of COVID-19-Induced Coagulopathy: 38
Far from Typical Sepsis-Induced Coagulopathy. J Clin Med. 2020 Sep 5;9(9):2875.



COVID-16: oT runiepKoaryisiimumu
K pnOpmHOIN3Y

IIpu COVID-19 narosiorm4eckast KoaryJisimmsi
MO>KeT ObICTPO CMEHUTHCS
I1aTOJIOrM4YecKM pmOpPMHOIN30M
M 3aTeM B TeueHme 2-3 THemn
" B ciiyvae TspKesroro COVID-19, mpusectn
K cepbe3HbIM KPOBOTe4YeHUAM W ¢dpaTaIbHBIM MCX0daM.
B 1esioM, B KpUTHM4eCcKnx cjIydasix MOI'yT MMeTh MeCTO
He TOJIBKO TPOMOBI, HO 1 cepbe3Hble KpPOBOTeYeHMs].

B Takmx ciny4gasx [IBC cuaapoM c cynpeccren
dnOpmHOIM3a CMeHsIeTCA Ha

ABC cuaagpoMm ¢ aktuBanmen ¢pmdOpmHOIM3a.

Asakura H et al. COVID-19-associated coagulopathy and disseminated intravascular
coagulation. Int ] Hematol. 2021 Jan;113(1):45-57 39
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[I-nvimvep - MapKep cunepKoaryjsinumn

V3MepeHMe 1Ipu IOCTYILIEHUN.
ITanmenTsl ¢ [I-nmMepowm,
IOBBIIIIeHHBIM B 3-5 pa3,
IOJDKHBI OBITH TOCIIVUTAJIVI-

=]
1

3MpOBaHbI IIPU OTCYTCTBUM
apyrux npusHakos COVID-19.

D-Dimer (mg/L)

40 d 53

ITpuCut-off - 2,0 Mx1/miI,

N

T

qyBCTBUTEILHOCTD 92,3%), i ‘ i, i
criermdmaHOCTh 83,3% [

mild-moderate  severe critically ill

Y ymepumx [I-numep - 5,2 MKI/n

y BbDKMBIINX - 0,6 MI/J1 D

Yao Y et al. D-dimer as a biomarker for disease severity and mortality
in COVID-19 patients: a case control study. ] Intensive Care. 2020.
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COVID-19: [I-nuimep - CBsA3b C KIIMHUYECKUMM
II0Ka3aTessiM

H-mumep > 243 ur/mn y 63.3% (76/120) mamyeHTOB.

Y nmarmmenToB OUT, meanana -3144.50+1709.4 (1643-8548) Hr/Mm1.
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IToro)XuTeIpHasE KOppeIAnus:-BO3pacT, IJINTeIbHOCTh TOCIUTAIN3aLNN,
Iopa>keHme JIeTKnx, prOpnHOreH,KoJI1M4ecTBO0 HeMTPOMIoBs,
OTHOIIeHVeM HeUTpodmiIbl/IMMEPOnNTHI,

OTHOIIIeHVeM TPOMOOIMTEY/ IMMEOINUTEIL.

ITpy morpanmaHOM ypoBHe 370 HI/MJI pMCK HOBpeXKAeHMs JIETKMX:
4yBCTBUTEJIBHOCTD ~ 77%), ciienndpmnaHocTs - 74%.

Ozen M et al. D-Dimer as a potential biomarker for disease severity in COVID-19. 43
Am ] Emerg Med. 2021 Feb;40:55-59.



COVID-19: I-nuimMep, 4acTOTa MOBBIILIEHMSI
YPOBHM M IIPOTHO3

KHP. IlepBble nanyeHTh! ~-0pu nocrymieHnn y 46%
nmaiyeHToB BbIcOKMM [I-numep (20.5 MK/

ITpu Tspkestom COVID-19 Bbicokum [-gumep y 60%.
Y ymepmmx [I-aumep 2.1 mr/n mporms 0,6 MKI/1

y BbDKMUBIONX (3,5 pa3a Bbilite).

B npyrom mccienoBaHmM, y BBIKMBIIIMX

H-mymep 5,2 m1/n nporus 0,6 MKI/71 y BBDKMBIINX.

IIpu npeBbIIIIeHMY IOTPAaHMYIHOIO YpOoBHs 1,0 MKI/1
pUCK cMepTHOCTH - 18 4.

Garcia-Ortega A et al. Coagulation disorders and thromboembolic disease in COVID-19: review of

current evidence in search of a better approach. J Thorac Dis. 2021 Feb;13(2):1239-1255. an



JTetaapHOCTB, %

COVID-19: d-nvimep M j1eTa/IBHOCTh

100 - % <230 ng/ml
90 - m230-500 ng/ml

500-2,000 ng/ml
80 - -

m>2000 ng/ml
70 -

aOR 4.2
60 - [2.8-6.2]
50 A aOR 2.3 4r.7
[1.7-3.3])

40 - aOR 1.7 -

[1.2-2.3] i
30 -
20 -
10 | .

0 .

Berger JS et al. Prevalence and Outcomes of D-Dimer Elevation in Hospitalized
Patients With COVID-19. Arterioscler Thromb Vasc Biol. 2020 Oct;40(10):2539- 45
2547.



COVID-19: HeOs1aronipusitTHble cOOBITHSA,
accoLMMMpOBaHHBIE C IIOBBIILIEHHBIM [I-niMepom

100
90
80
70

50
40
30
20
10

Percent(%)
(0)]

aOR 2.4
[1.9-3.1]

45

Normal D-Dimer (<230 ng/ml)
m Elevated D-Dimer (230 ng/ml)

Critical lliness

87 aOR 0.49
[0.37-0.65]
aOR 2.4 it
[1.9-3.1]
aOR 1.9 _
[1.4-2.6]
Thrombosis Acute Kidney Injury Discharge

Berger JS et al. Prevalence and Outcomes of D-Dimer Elevation in Hospitalized Patients
With COVID-19. Arterioscler Thromb Vasc Biol. 2020 Oct;40(10):2539-2547.
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COVID-19: D-dimer - mporaocrndeckoe 3HaUeHME
I10cJie aHTUMKOATYJITHTHOV Tepanum

A BE= Dead E= Discharged
Discharged) | 3 IIpu nocrynieHmnm,
p<0.001 |3 MKI/MJI
Deady — %
Dischargeds —1 g
p<0001 |2 = Ilocie Tepanmum,
Dead- _ — % ! MKI'/MH
0 2 a 6 '
ug/ml
Discharged- o moses %
p<oo001 |2  Iloce Tepammm,
Dead- = MKI/MJI/meHB
-0.6 -0.3 0.0 0.3 0.6

ug/ml per day

Song X et al. Post-anticoagulant D-dimer is a highly prognostic biomarker

of COVID-19 mortality. ER] Open Res. 2021 Jul 5;7(3):00018-2021 e



COVID-19: D-dimer - nporHocTMvueckoe 3HaUeHMe
I10C/Ie aHTUKOATy/ITHTHOM Teparumn

N=1835, nmostyuasii rerapms, enoxaparin
m/vm apixaban.

IIpn MmoHUTOpMHTIE [I-AMMMepa OoLleHMBaIVI CKOPOCTh
M3MEeHeHWMs ero KOHIIeHTpauuu (MKI/MJ1/1eHb)

CMepTHOCTB:
BrIcokasi ckopocTh noBbIIIeHM - 49%),
Hwu3kas ckopoctp nmoBbimienns - 21%
BbIicoKkas ckopocTh cHMXKeHMsT - 27%
Hwuskas ckopoctb cHMKeHnss - 9%

Song X et al. Post-anticoagulant D-dimer is a highly prognostic biomarker

of COVID-19 mortality. ER] Open Res. 2021 Jul 5;7(3):00018-2021 48



COVID-19: nosbliieHHBIN PUOPVMHOIEH ~
IIpeauKTIOp TsoKecTr 0oJ1e3HU
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N=119,y 77,3% - Ts>KenbpIn

COVID-19, 59.5% B OVIT.

IToBpiIeHHBIVI PMOPMHOTEH

y 67,2%. Ero ypoBHMA

I10JIO>KUTEJIHbHO CBSI3aHBI C

- TSIDKeCThbI0 00JIe3HMH,

- MapKepaM¥ BOCHaJIeHWsI, HO
He ¢ MapKepaMu IuchPyHKINNU

Muokapga. IlorpanmaHbin

YPOBeHb NIPM NOCTYILVIEHUN

- 528,0 M1/n1. - IpeAuKTOPp

TSIDKeCTV 3a00J1eBaHMs],

AUC ROC -0,72.

Sui J, et al. Elevated Plasma Fibrinogen Is Associated With Excessive Inflammation and 4q
Disease Severity in COVID-19 Patients. Front. Cell. Infect. Microbiol. 2021, 11:734005.
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CHmxenmne 1iasmuHoreHa (> 80%) cBsa3aHO ¢
IIOBBIIIIEHVEeM MapKepOoB:

-- BocnasieHus (M1JI-6, CPB);

-- xoarynsuuu (O-onumep, AUTB); n

-- opraHHOV OucdyHKIIMM (IJIF0KO03a, KpeaTMHMH).

Della-Morte D et al. Low level of plasminogen increases risk for 5
mortality in COVID-19 patients. Cell Death Dis. 2021 Aug 5;12(8):773
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COVID-19: ypoBHM MapKepOB KOaryJIsAIinmy,
IIPOTHO3UPYIOIIMeE M3MeHeHe KJIIMHUYeCKOro craryca
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Billoir P. et al Investigation of Coagulation Biomarkers to Assess Clinical 53
Deterioration in SARS-CoV-2 Infection. Front. Med .2021, 8:670694.



COVID-19: rpomboBoOCcIIazIeHve

- IIMTOKMHOBBIN IIITOPM MHAYLIVIPYET
Ir'MIlepBOCIIa/IeHNe B 3HA0Te/ I KPOBEeHOCHBIX
COCyIIOB,

- Sars Cov-2 mHpuMpyet ITMMEPONNUTHI M BHI3bIBAET
IVMQOIIeHNIO, UTO MHAKTUBUPYyeT MMMYHWUTET,

- YTsKesieHMe runepBOCHaIeHMs CTUMYJINPYeT
oOpa3oBaHMe TPOMOO30B,

- TpoM0O03b1 ycmiIMBarOT rMepBocIajieHme,

- IIporpeccupyroiimne TpoM0OOBOCIIa/IeHME
pacIpocTpaHsieTcsl 10 OpraHU3MY

U IIOBpeXKJaeT OpraHbl
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BPEMEHHBIE METOOMYECKVE PEKOMEHIALIVN
ITPOPVTAKTUKA, IMATHOCTUKA
V1 JIEMEHUE HOBOVI KOPOHABVPYCHOW
VMH®EKIIVY (COVID-19)

JlabopaTopHBIH MOHHTOPHAT NanuedToB ¢ COVID-19 nian
¢ mogosperneM Ha COVID-19 B 3aBHCHMOCTH OT THKeCTH COCTOSHHS

Jlerrkoe H cpeTHETHAKET0E
TeIeHHE
AMOY/IATOpPHOE JIEWIEHHE

(.‘pe:l HETHKETI0€ TEIEeHHE
INocmHTANH3ALHA

THKEI0€ TeUeHHE
OPHUT

KInHHYecKHH aHATH3 KpOBH

KnuBHYecKHH aHANH? KPOBH He No3aHee 12 9acoB
MOCIIE MOCTYIIeHHA X 1 pa3 B 2-3 nHA

KnHHHTIecKHHA aHATH3 KpPOBH He IIO30HES 3 9acoB
ITOCJIE MOCTYILICHHA, €HEIHCBHO H IO [TOKa3aHHAM

BHOXHMHYECKHE
HCCIIEI0BAaHHA II0
IIOKAa3aHHAM

BHOXHMHYecKHe HccleJoBaHHA (08A3aTenbHEIH cTHCOKY)
x 1 pa3 B 2-3 oHA

O0643aTeIbHEIe OHOXHMHYECKHE HCCIeToBaHHT*,
3NeKTPONHTEL, alb0yYMHH, TaKTaT — €XEeIHEBHO
H M0 IOKa3aHHAM

Koarymorpamma (AUTB, npoTpoMOHHOBOE BpEMA,
t{ubpHHOTeH,) X 1 pa3 B 2-3 oHA
D-auMep 0 NOKA3AHHAM

Kontpons remoctasza: D-mHMep IPH DOCTYIIIIEHHHE B OPUT
Jalee Mo MoKa3aHHAM.

Koarynorpamua (AUTB, npoTpoMGHHOBOE BpeMA,
(hHGPHHOTeH) NPH NOCTYIUIEHHH, ajee Mo MoKa3aHHAM,
HO He peike 1 paza B 2-3 OHA

CPE He mosnHee 24 9acoB OT MOCTYIUIEHHA, Talee —

He pexe 2 pa3 B Hellellt0; NPOKaNbIHTOHHH H (peppHTHH
10 TIOKA3AHHAM;
HJI-6 IpH JOCTYIIHOCTH

CPB - e pexe 1 pa3a B 2 IHA, IPOKAIBIHTOHHH

10 MOKAa3aHHAM IIPH NO03PeHHH Ha GaKkTepHAIbHYIO
HHQEKITHIO H CelCcHC;

(heppHTHH, TPONOHHH NPH NTOCTYIIIeHHH

H B THHAMHKE [10 TOKA3aHHAM;

JI-6, NT-proBNP/BNP, T- 5 B-nHM(OLIHTEI IpH
JOCTYIIHOCTH

* IlepedyeHp 00A3aTeIPHEIX OHOXHEMHAYECKAX HCCISJOBAaHHE MOYeBHHA, KPEaTHHHH, IIFOK034a, allTaHHHAMHHOTpaHCcdepasa,
acmapTaTaMHHOTpaHchepa3a, CHTHPYOHH, TaKTaTASTHIPOTeHAa3a

Bepcnms 12 (21.09.2021)



AnroputM yrpasiieHus Koarysaonarven npu COVID-19
Ha OCHOBe IIPOCTBIX JIA0OpaTOPHBIX MapKepOB

J-aumep cywecTBEHHO HE NOBbIWeH™**
MpoTpombuHOBOE Bpema B HOpmMe
Yucno tpombouutos 8 Hopme

1. A-pumep* i
2. NMporpombuHOBOE Bpems i
3. Mwucno tpombounTtos :
4. GubpuHoren** v
1. [-anmep cywecTBeHHO noBbiweH*** 1.
2. MNpotpombrHOBOE BpeMA YANUHEHO 2.
3. Yucno rpomboupTos < 100 x10%/n 3.
4, dubpuHoren<2 r/n 4, ®ubprHoreH nosbiwweH

|

| |

focnuTanusauma (aame npu OTCYTCTBUM
MHBIX NOKA3aHWUHA)
MOHUTOpUpOBaHME NOKA3aTeNel remocrasa
1-2 pa3a B AeHb

Echu nauneHT rocnuMTanu3upoBaH no
APYrMM NOKa3aHUAM,
MOHWTOPHMPOBaTL NOKA3aTeNu
remocTasa exeHeBHO

Ecnv naumMeHT BbINKCAH, MCNONbL30BATH 3TH
3HAYEHMA KaK MCXOAHBIE B Cy4ae
noBTOpHOro o6palueHna npu NOABNEHWUK
CHMATOMOB

I Y Bcex nauueHToB l

HauyHuTe HU3KOMONEKYAAPHbII renapuH B

YxyaweHue -
NpodHUNAKTUYECKOH go3e

+ [lpenapatbl KpOBM (CM. NPOTOKOAN 8 NPABOIA YaCcTH
CXEMbl)
*  PacCMOTPEeTb IKCNEPHMEHTANbHYIO TEPanuIo

¥ nauuenTa 6e3 KpoBOTEYEHUA HEOOXOAUMO NOAAE PHKUBATD:
*  Yucno tpomboumTos Bbiwe 20x10%/n
+  ®ubpuHoreH bonee 2 r/n

MNpwn passuTMKU KPOBOTEYEHMA HEOBXOAMMO NOAAEPKUBATD:
*  Yucno tpomboyuTtoe ebiwe 50x10°/n

+  ®ubpuHoreH 6onee 2 r/n

* OrHowenue NBY<1,5

Bpemennble pekoMeHnaumm Me>xayHapogHoro Ob1ecrBa cneniaancros 1o Tpom06o3y u I'emocTasy
(ISTH) o BBIABIIEHMIO M KOppeKIIMM Koarysonarmum y nmauueHTos ¢ COVID-19: marmxkect. - 2020.




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»

Usmeperusa npu COVID-19:

H-ovmep

IIpecenncuua

BeicokouyscrBUTeIbHBIT CPb
BbIcOKOYYyBCTBUTEIBHBIV TPOIIOHMH |
NTproBNP

Mmwuors100mMH
KK-Mb
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Coacn0o, mokxTop!

Kwurtari. Ilocsie 16 nHevi Tepanimy v Opy BBIINCKE M3 O00IBHUIIBI

naTvieTHsasa COVID nanmenTka Oy1arogmapur Bpaden 3a neuene.>®



OctranosuMm COVID-19 B HoBoMm roay!
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