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Covid Everlasting...KoBua, ocrarominvicst HaBceraa...
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Only 1 in 4 COVID-19 patients feel fully recovered after hospital stay
Medical News Today. May. 2022. 4



HaviHHEBIVI KOBUI YKpas XKu3Hb Kanrt CroTT
Long Covid has stolen Kate Stott's life.

72 .

Kate Stott caught Covid in March 2020. Since then she has been plagued
with symptoms and was finally diagnosed with long Covid

https;//www.bbc.com/news/uk-scotland-north-east-orkney-shetland-61338227



OHPQ}]EJ’IEHMH AJIMHHOT'O KOBMI4d. KOHCEHCYCa IIOKa HEeT

* noctkoBuUaHHBI cnHApOM - IIKC (post covid syndrome,
PCS),

* mnocrocrpble mociaeacTsmss COVID-19 (post-acute sequelae
of COVID-19, PASC); mocTocTphIit KOBU/
«MHOTOCEePUMHBIN»

* XPOHMUECKMUN KOBUIHBIN cMHAPOM (chronic COVID
syndrome, CCS);

* KOoBUA «JasibHOOOMIIMK», (long-haul COVID).

* NnuHHBI KoBUL (Long covid, ninTeIbHOCTh HAJIMIMA
cuMaTomMoB IIKC ot 4-x Hemesip M 1ajiee

* «cocrostHMe 1mociie COVID-19 HeyTOouHeHHOE»,
BKJIIOUalOIIIee TaK)Ke «IOCTKOBVMIHOE COCTOsSTHVE»,

* MKDb


https://mkb-10.com/index.php?pid=23014

ITKC- nyitHaMMYecKU KOMILIEKC pa3HBbIX
CMHIPOMOB (?)

ITosmaraerca raxkoke, uro IIKC 310 He 0oaAMH CMHAPOM, a KOMILIIEKC
13 4-x pa3HbBIX CUMHOIPOMOB, MMEIOMIMX pa3HbIe CMMIITOMAaTUKM
M pa3Hble PUCKM OporpeccupoBaHmsi. JJJIMHHBIT KOBU MOXKeT
BK/IIOYAaTh: CUHOAPOM IIOCJIE€ACTBUIM WMHTEHCUMBHOM Tepanuu
(post-intensive care syndrome), cMHAPOM yTOMJIIEMOCTH IIOCJIE
IepeHeceHHOVI BUpycHOM 0os1e3HM (post-viral fatigue syndrome)
M JIUTEeJIbHBIT KOBUOHBIM cuHApPpOM (long term covid
syndrome).

HPT/I TOM B TeueHnye TJIMHHOI'0O KOBMIa Yy IIalilMeéHnTa MOIYT

BO3HMKATDH M MMCU€3aTb pa3/IMUHbIC CHMMIITOMBI.
Mahase E. et al .Long covid could be four different syndromes, review suggests. BM]J. 2020 Oct 14;371:m3981

[ pyras To4uka 3peHMs - IJIMHHBIV KOBWUJ - 3TO YeTBepTas dasa
OCTPOI0 WJIV JIETKOI'0 KOBMa.

Staffolani S, et al. Long COVID-19 syndrome as a fourth phase of SARS-CoV-2 infection. Infez Med. 2022 Mar
1;30(1):22-29



HvHaaMmuka passurmsa cuMnTomMos 1IKC
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Nalbandian A et al. Post-acute COVID-19 syndrome. Nat Med. 2021 Apr;27(4):601-615.



IJIVHHBIV KOBWU/I, —
IIMHHBIN criMcoK cuMoToMoB TTKC.

Ilapanu3syromas ¢;1ab0cTh, OABINIKA, HEIIOJIHBIN BI0X, alTHOJ,
3arpyaviHHas 00J1b, rOJIOBHBIE 0011, MUaJirmieckue 0011 B MBIIIIIAX,
HeBpoOJIOorMYecKue ¥ cycTaBHbIe 00711, HoTepsi 000HAHMA (AaHOCMMS),
danTOCMMS (McKa>KeHWMe 3amiaxa/BKyca), yTpaTa cjIyxa, BbIllaJeHle
3y00B, KMCTO3HBbIe 00pa30BaHMA B II0JIOCTU YeJIFOCTeV], COCyANCThIe

M BacKyJIWTHBIE NPOsIBJICHNs Ha KOXKe, [IpoYNe KO>KHbIe peaKIum
(oOmmMpHBIe KpaIMBHUIIBI KalIVJIJISIPHBIE CeTKM), pe3Kie CKauKu
JaBJIeHWs Y IIyJIbCa, apUTMUM, TaxUKapAaAuu (B TOM dnciie
opTocTaTM4YecKasi TaXMKapans), HapyIlIeHUs CHa, TOJIOBOKPY>KeH W,
KOTHWTVBHBIE HapyIlIeHNs, IIOoTepsI [IaMATH, «<MO3roBo¥ TyMaH» (brain
fog), me3opueHTanMA B IPOCTPAHCTBE, TPEBOXKHOCTD M IMaHMUIECKHe
aTaKy, >KeJIyJOYHO-KMIIIeYHbIe pPaccTpOVICTBa, AMapess BOSHMKAIOMIasi,
BOJIHOOOpa3HO 1 He 3aBUCALIas OT OMeTHI, JIN00 nIpuéma JIeKapcTB,
HpOoaoDKUTeIbHasA cy0deOpmiibHasa TeMneparypa jando rmnorepmms,
JI00 CKa4YKM TeMIlepaTyphbl.

Crook H, et al. Long covid-mechanisms, risk factors, and management. BM]J. 2021 Jul 26; 374:n1648.

Lopez-Leon S et al.. More than 50 Long-term effects of COVID-19: a systematic review and meta-analysis. medRxiv
[Preprint]. 2021 Jan 30:2021.01.27.21250617.

Stefanou MI E et al. Neurological manifestations of long-COVID syndrome: a narrative review. Ther Adv Chrorfdc Dis.
2022 Feb 17;13:20406223221076890



Yacrora pasiamaHbix cuMiIToMoB ITKC
B 3aBVICMIMOCTV OT JJIUTEJIBHOCTY er0o pPa3sBUTVsA

Prevalence of long COVID symptoms:
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Healilo™
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120 days
after infection

Chen C, Haupert SR et al. Global Prevalence of Post COVID-19 Condition or Long COVID: A Meta-Analysis
and Systematic Review. J Infect Dis. 2022 Apr 16:jiac136.
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Hanb6os1ee uacrpie cuMmaToMmbl IIKC
y TOCOUTaIM3UPOBAaHHBIX NALIVIEHTOB

The most common long COVID symptoms among
156 adults who presented to a single health system were:

- Fatigue (82%)

> Brain fog (67%)

- Headache (60%)

- Sleep disturbance (59%)

YromisiemocTh
Mo3roson tymaH
I'os1r0BHAs1 00J1B
Hapyurenms cHa
- Dizziness (54%) I'omoBOKpy>XKeHMe

N

Healio®

Tabacof L et al. Post-acute COVID-19 Syndrome Negatively Impacts Physical Function, Cognitive Function, Health-
Related Quality of Life, and Participation. Am ] Phys Med Rehabil. 2022 Jan 1;101(1):48-52. 11



Hamnbobosiee dyacrbl cumaToMbl ITKC
y >KE€HIIMH Y My>K4YMH

Percentage of people who experienced long COVID symptoms:

WOMEN

M MEN
o o)
Weakness ; 5 /0 3 9 /0
CitabocTh
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3arpyauHas

00JIb e

Healio™®

Pela G, Goldoni M, Solinas E, Cavalli C, Tagliaferri S, Ranzieri S, Frizzelli A, Marchi L, Mori PA, Majori M, Aiello
M, Corradi M, Chetta A. Sex-Related Differences in Long-COVID-19 Syndrome. ] Womens Health (Larchmt). 2022
Mar 25. 12



JIIMHHBIV KOBU/I: YacTOTa CMMIITOMOB, MeTa-aHaJIN3

ITo>xap Mo3ra, He4yBCTBUTE/IBHOCTD yIIIeV, TaJUTIOLMHALIVIN. ..
«Brain on fire,” ear numbness, hallucinations...»

N=3762, 56 cTrpaH, Ij1nTeIbHOCTh KOBMIA > 28 mHel,
BpeMs1 BBI3AOPOBJIeHUs > 35 Heleslb, OCJIOJKHEHWA Y
nmanyeHToB 55,9+/-25,5% B 9 cucremax opraHoB.
HawnOosiee yacTble ciMOTOMBI Yepes3 6 MecsIIeB:

yTOMJISIEMOCTh, IIOCTHArpy304YHOE HeJOMOTaHe
(post-exertional malaise), KorauTMBHAasI TMUCPYHKIIMSL.

Permviansel y 85,9% nanmeHTOB, BEI3BIBaeMble
du3nuecKkMMM ynpa>kHeHMAMMU, PU3NUECKO IV
MEHTAJIbHOV aKTMBHOCTHIO M CTPECCOM.

45,2% - ykopoueHHOe pabo4ee pacrvicaHue,
22,3% - He paboTasiv (B TedueHMe HaOTIOOeHMS).

Davis HE et al. Characterizing long COVID in an international cohort: 7 months of symptoms and their impact} 3
EClinicalMedicine. 2021 Aug;38:101019



Long-term effects of COVID-19
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Lopez-Leon S, et al.

More than 50 Long-term effects
of COVID-19: a systematic
review And meta-analysis.
medRxiv [Preprint].

2021 Jan 30:2021.01.27.2125061174i



YacToThIl OCTPpOro M IJiMHHOTO KOBM1/1a4d

Octpeit koBUza 9%

Ymepau 2%

ITvuHABI
xoBux 43 %

Siddiqui S et al. Recent Chronology of COVID-19 Pandemic. Front Public Health. 2022 May 4;10:778037

Chen C, et al. .Global Prevalence of Post COVID-19 Condition or Long COVID: A Meta-Analysis and
Systematic Review. ] Infect Dis. 2022 Apr 16:jiac136.
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YacToThl IJIMHHOI'O KOBMIA
y MY>KYWMH U JKEeHIIVH

Male
40.2%

Female
59.8%

* DPatients with post-COVID diagnosis by gender, October 2021-January 2022

https://s3.amazonaws.com/media2.fairhealth.org/whitepaper/asset/Patients %20Diagnosed %20with % 20Post-
COVID %20Conditions %20-%20A %20FAIR %20Health %20White % 20Paper.pdf

16


https://s3.amazonaws.com/media2.fairhealth.org/whitepaper/asset/Patients%20Diagnosed%20with%20Post-COVID%20Conditions%20-%20A%20FAIR%20Health%20White%20Paper.pdf

Yacrora AJIMHHOTO KOBMIa M BO3PaCT

People aged 35-49 most likely to report
symptoms of long Covid

Percentage of people reporting a symptom at least five weeks
from assumed date of infection

2-11 years 9.8%
12-16 years 13%
17-24 years 16.9%
25-34 years
35-49 years

50-69 years

70+ years 15.9%

ONS Coronavirus Infection Survey, 26 April 2020 to 6 March 2021 B|B|C

httpsy//www.bbc.com/news/health-56601911

17



Yactrora IIKC B Poccumn

* 2649 nmanmeHTOB, BBIIMCAHBI 13 4-X 007IbHMIL MOCKBBI
mexay 08.04 - 06.08.2020 r.

* 34% Hy>Xmajanchk B HEMHBAa3MBHOV BEeHTVIIANNN
JIETKWUX,

e 26% B MHBa3MBHOJI.

* Ilepcucrupyromme cumnromsl ITKC nmenn 47,1%
IIalMMeHTOB.

* OcHOBHBIE CMMIITOMBI:

* XpOHHMUecKasi yToMJIsieMocTb -y 21,2%,

* pecnMpaTOpHast HeJOCTaTOYHOCTH - 17,2%,
e oapIiKka - 14,5%,

* HapymeHwsa naMatu -y 9,1%.

Munblit D,et al. Incidence and risk factors for persistent symptoms in adults previously hospitalized for COVID-19.
Clin Exp Allergy. 2021 Sep;51(9):1107-1120. 18



Studies

Fernandez-de-Las-Pefias et al Spain

Huang et al China
Wong-Chew et al Mexico
Ghosn et al France
Areekal et al India
Lemhaofer et al Germany
Munblit et al Russia
Maestre-Muriiz et al Spain
Shang et al China

Desgranges et al Switzerland

Hirschtick et al USA
Venturelli et al ltaly
Maorin et al France
Xiong et al China
Yomoegida et al USA
Zhang et al China
Budhiraja et al India
Peghin et al Europe
Righi et al Europe
Taquet et al USA+others
Cirulli et al USA
Chopra et al USA
Augustin et al Europe
Spotnitz et al USA
Huang et al California
Menges et al Switzerland
Evans et al UK

Maik et al India

Sudre et al UK/SE/US
Perlis et al USA
Lampl et al Germany
Total

Prevalence (95% CI}

0.81[0.79: 0.84]
0.76 [0.74; 0.78]
0.76 [0.74; 0.78]
0.68 [0.65; 0.71]
0.66 [0.61: 0.71]
0.62 [0.57; 0.67)
0.58 [0.56: 0.60]
0.57 [0.53; 0.61]
0.55 [0.52: 0.59]
0.53 [0.48; 0.58]
0.52 [0.48: 0.57]
0.51 [0.48; 0.55]
0.51 [0.46: 0.56]
0.50 [0.45; 0.54]
0.48 [0.43; 0.53)
0.45 [0.43: 0.47]
0.40 [0.37; 0.43]
0.40 [0.36: 0.44]
0.39 [0.35; 0.44]
0.37 [0.36: 0.37)
0.36 [0.31; 0.41]
0.33[0.28; 0.37)
0.28 [0.24: 0.32]
0.28 [0.27; 0.28)
0.27 [0.25: 0.30]
0.26 [0.22; 0.30]
0.22 [0.20; 0.25]
0.22 [0.20: 0.24]
0.13.[0.12: 0.14]
0.09.[0.08; 0.10]
0.09 [0.06: 0.12]
0.43 [0.39: 0.46]

Heterogeneity: 5, = 13875.94 (P. < .001), I = 100%

Chen C, et al. Global Prevalence of Post COVID-19 Condition or Long COVID: A Meta-Analysis and
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YacToTa

Studies Prevalence {95% CI)
Fernandez-de-Las-Pefias et al Spain 0.81 [0.79; 0.84] =
Huang et al China 0.76 [0.74; 0.78] ! =) HKC
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Yomogida et al USA 0.48 [0.43; 0.53] —i—
Zhang et al China 0.45[0.43; 0.47] . 3apa>KeHI/II7I CﬂyqaeB TIIKC
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P o o Euram 040 1056, 040 = | Bumpe 537140151 230970264
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Huang et al California 0.27 [0.25; 0.30] H Study population
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Naik et al India 0.22 [0.20; 0.24] =) i «Hacrorel IIKC B Mupe 3HaUUTEIBHEIE,
Sudre et al UK/SE/US 0.13.[0.12;0.14] ;
Lampl et al Germany 0.09 [0.06; 0.12] 5 :
Total 0.43 [0.39. 0.46] < M MO2KET BbI3BaTh CTPECC y CUCTeMbl
Heterogeneity: %2, = 13875.94 (P < .001), ¥ = 100% ' ' ' ' ' ' '3 HEaBOOXPaHeHVlﬂ»
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Chen C, et al. Global Prevalence of Post COVID-19 Condition or Long COVID: A Meta-

Frevalence (95% CI)

Analysis and Systematic Review. J Infect Dis. 2022 Apr 16:jiac136.
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Huuaamuka IIKC B AHI/IIMM

2.0 million people were experiencing self-reported long COVID as of 1 May 2022

Estimated number of people living in private households with self-reported long COVID of any duration, UK:
four-week periods ending 2 May 2021 to 1 May 2022

- 7 N2/N587/707 NRMNKRII0D NS /NG00 N 1972071 _ 0/ 7000 nA/DAIINDT : NS /90
USRI LUL < P4l ¥ BIUSI UL N LUL 121204 LUV LULL USRI LULL )

Source: Prevalence of ongoing symptoms following coronavirus (COVID-19) v . 3 s %
infection in the UK: 1 June 2022 ‘ Office for National Statistics

https:/ /www.ons.gov.uk/peoplepopulationandcommunity/healthandsocialcare/conditionsanddiseases/bulletins/prevalenceof

ongoingsymptomsfollowingcoronaviruscovidl9infectionintheuk /6may2022 21



https://www.ons.gov.uk/peoplepopulationandcommunity/healthandsocialcare/conditionsanddiseases/bulletins/prevalenceofongoingsymptomsfollowingcoronaviruscovid19infectionintheuk/6may2022

Y 1 u3 4-x cuMIIToMaTUYeCKMX JdeTen
pa3BMBaeTcs JJIMHHBIVI KOBU/I,

i A,
. “!‘c.:i i
e f

.

1in4 symptomatlc children get long COVID



YacTroTa KOBMIa M IJIMHHOTO KOBM/IA

B3pocibie HeTn/mogpocTkm
Adults Children/adolescents
KoBuna KoBuna

1% asymptomatic

9% symptomatic 94% symptomatic
81% mild Jler<mm 99% mild  JTerxw
19% severe Tsoxens % sgvere Tsokenbin
ITocTkoBMIO IlocToBUD
10-61% post COVID-19 1-30% post COVID-19
condition condition

Izquierdo-Pujol J, et al. Post COVID-19 Condition in Children and Adolescents: An Emerging Problem.
Front Pediatr. 2022 May 11;10:894204.

6% asymptomatic
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Long COVID in children and adolescents

25.24%

Hemnponcuxmarpmyaeckne
Neuropsychiatric (%)

© Mood (16.50) (sad, tense, angry,
anxiety, depression)

o Fatigue

o Sleep disorder (insomnia,
hypersomnia, poor sleep quality)

© Headache (7.84

o Cognition (6.27) (confusion, impaired
concentration, learning difficulties,
memory loss)

o Dizziness (4.40

© Neurological abnormalities
(pins and needles, tremor, numbness)

© Balance problems

Gastrointestinal (%)
© Abdominal pain (2.91
o Constipation (2.05

o Diarrhea
© Vomiting/nausea (1.53)

Speech disturbances W
Dysphagia [
Urinary symptoms i

Neurological abnormalities f

Hairloss |
Changes in menstuation |
Palipitations
Vomiting/nausea
Diarhea |

Musculoskeletal other
Fever |
Dysphonia [EEG——

Constipation
Variations in heart rate
Sorethroat e

Chest tightness  [ee——
Dermatologic  [e—
pain

[¢]

Otalgia [F——
Altered taste §
Myalgial arthralgia |————————————
Cough [
Body weight changes
Rhinomhea [ —
Dizziness
Chest pain |

Hyperhidi
Altered smell

8.00-17.00%
4.00-7.99%

2.00-3.99 %

0.00-1.99%

KapaouopecnmparopHbie
Cardiorespiratory (%)

o Respiratory symptoms (7.62

o Sputum/nasal congestion (7.53

o Orthostatic intolerance (6.92

o Exercise intolerance (5.73

o Chest pain (4.62

o Rhinorrhea (4.15

o Cough (3.80

o Chest tightness (2.45

o Variations in heart rate (2.29

O Palpitations

Dermatologic/Teguments (%)

Hyperhidrosis (4.66
Dermatologic (2.61 (dry skin,
itchy skin, rashes, hives)

Hair loss
Others (%)

O O

> Loss of appetite (6.07
o Altered smell (5.60) (phantom smell,

> Body weight changes 3.9

> Myalgia/arthralgia 3.76

o Altered taste 3.65

o Otalgia (3.41 (tinnitus, earache or vertigo)
© Ophtalmologic (3.00 (conjuntivitis, dry

o Swollen lymph nodes 2.58
, Fever (1.87)

o Musculoskeletal other
» Changes in menstruation

hyposmia, anosmia, hyperosmia)

eyes, problems seeing/blurred vision,
photophobia, pain)

Dysphonia

el o Urinary symptoms (0:63)
oss of appstie
Cogniton o Dysphagia
Sputum/nasal
¥ iy afrpion © Speech disturbances
Sleep disorder
Fatigue
Mood
0 2 4 6 8 10 12 14 16 18 %

YacToThl CMMIOITOMOB
IIKCy nmeren
Y IIOOPOCTKOB

Behnood SA, et al. Persistent symptoms
following SARS-CoV-2 infection
amongst children and young people:

A meta-analysis of controlled and

uncontrolled studies. J Infect. 2022
Feb;84(2):158-170
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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
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Pa3Burme DakTepmasIbHOIO M IpMOKOBOTIO cercmca
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



CamoyOuricrBeHHOe pa3BuTHe BUpycHOro cerncvica COVID-19

CrerieHb TsSOKeCTU

ot CCBO (BocmasieHMe) K TMIIepBOCIIAJIEHUIO

IIMTOKVMHOBBIV INTOPM

KomMmnieHcaTOpHBIN
IIPOTMBOBOCHAINTE/ILHBIV OTBET
OtcyrcTBYyeT
IoBpexxneHne Heynipasiisiemoe moBbIlIIeHE
e Opranoe IUIIepBOCIIaJIEH

TpoM0603b1

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



HImHHBIN KOBUI KaK dyeTBepTasi pa3za mHPpeKkmm Sars-Cov2

CamoyOmricTBeHHOe pa3BiTie BIpycHOro cericrica COVID-19
ot CCBO (BocmasieHne) K rMIIepBOCIIAIeHILIO

CreneHk TAMKECTH

LI TOKMHOBEIT IITOPM

KoMmeHcaTOpHEIN
IIPOTHBOBOCIAINTEIEHEIN OTBeT
OTcyTcTBYeT
Heynpaensemoe MoOBEILIIeHIe
THIIePBOCTIATIeHIA

Time course

Brain
* Brain fog
" = Headache

(Early stage)

(Pulmonary phase)

(Hyperinflammatory phase)

i : * Sleep Disturbances
Polypnan = DepressionfAnxiey
Chest pain
1 1 Cough m
1 1 ' o Heart
. i g e TR * Palpitations
* Increase of
$ = = Myocardial
1 1 | transaminases :
; = L inflammation
1 | 1\,
1 I 1\
1 1 1 | | 3
1 1 > 1 Fatigue (58%
* Viral replication . ' '
* Lymphopenia 1 L 1 N
* Asymptomaticto mild ! ~T1 : !
> ymp I = I * Severe pneumonia  ig . uce
-~ symptoms > 2 :
= Y s ! o I« Respiratoryfailure = Diarrhea 1
) * Positive antigenicand PCR 1 - 1 o ‘Citokinsstorm = Nauses Sulasn
> tests on nasopharyngea I ! e I+ Pancreas N o Madukisaol
()] b : N 5 Viral licati 1 * Acute Respiratory 1 inflammation Lo
swa =y . ral replication
V3 J . ! Distress Syndrome ! Kidney A lymphocytes
Q - I « Pneumonia 1 !+ Renal \_ * Atrophyof
b P ' 1 * Death 1 ; \, lymphoid
[4+] pe * Dyspnoea ' - impair \ 4w|'|‘u| oi
1 ment \follicles
g - 1 * ChestX-rayandCT 1 1 = Acute Y
— Z= ! scan anomalies ! ! Mdney
(=] — 1 1 | injury Lol
Phasel Phase Il Phase Ill Phase IV

(Long COVID)

29

Staffolani S et al. Long COVID-19 syndrome as a fourth phase of SARS-CoV-2 infection. Infez Med. 2022 ;30(1):22-29.



IIaTodm3moorms JJIMHHOTO KOBMIA

Bupyca y>ke HeT, HO Bce eIlle eCTh ¥ ITPOAO0IXKAIOTCS:

* I'MIepakTMBalVA BPOXXIAEHHOIO MMMYHWMTETA;
* I'MIIepBOCIIaJIeHNe;
* TUIIePKOATryJIALMA ¥ ITMIodMOpMHOIINS.

* Ilo KpOBOTOKY paclipoCTpaHAIOTCA
MUKPOTPOMOO3bI, BbI3bIBaeMble 0O0Opa3oBaHMEM
MUKPOCTYCTKOB, HECYIIIMX B CBOEM COCTaBe TaK JKe U
Oes1koBBbIe paKTOPBI BOCIaJTIEHMS M KOAryJIsALIUN.

* PasBurme avcpyHKIMM pa3IMIHBIX OPraHOB.
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Hemnporncuxuarpuyueckue
OCJIOXHEHMS JJTMHHOTO KOBU/IA



«I7ITMHHBIN KOBU/, - CTPAHHBIN KaK IPenCIIOTHSS.
ITanieHT, y KOTOPOT0 CMMIITOMBI JIMJIMCH MecsaIlaMu

«7 HeZIeJIb s1 OBLJI HA aMepMKaHCKMX ropKax
mimaHaoro COVID-19:

IKCTPpEMAJIBHBIC OMOIIMNM M I10JTHOE MCTOLIICHME»

Paul Garner, nmpodeccop mHPeKIIMOHHBIX O0s1e3HeVI, JIMBepnyIb

Weird as hell’: the Covid-19 patients who have symptoms for months
https://blogs.bmj.com/bmj/2020/05/05/paul-garner-people-who-have-a-more-protracted-illness-need-help
to-understand-and-cope-with-the-constantly-shifting-bizarre-symptoms/



https://blogs.bmj.com/bmj/2020/05/05/paul-garner-people-who-have-a-more-protracted-illness-need-help-to-understand-and-cope-with-the-constantly-shifting-bizarre-symptoms/

* Ocaoxuenausa ITHC

YToMmiisseMoCTh, «MO3rOBOM TyMaH», I'OJIOBHas1 00J1Ib,

HapyLHoIeHnmsd CHd, KOTHMTMUBHBIC HAPYIIICHIS,
IMOIIMOHAIBHBbIC HAPYIIE€HVs, TOJIOBOKPY2KE€HE,
AVUCTOHMAL.

* OcnoxxHeHMA nepudepmnuecKor HEPBHOM
CUCTEMBI

MpeIinieuHas ¢;1a00cTh, MMaJITMM, aHOCMUS (yTpaTa
000HAHMSA), yTpaTa BKYCOBBIX OIITYIIeHMA
(disgeusia), ocs1abs1eHMe ciIyXa/IiyM B yImax,
HapylieHMs: BocopusaTus (sensorimotor deficits),
CHVM>KeHMe TaKTUJIbHOV UyBCTBUTEILHOCTH,
HeJJOMOTaHMe, TPeMOop.
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[aviHEBIN KOBUA: naTtodmn3nonorusa nospexxageamn ITHC

A Resting _;.J: f‘;
microglia | — Ay
— f '.'.",'4 G L
= LY '-bf.\.“
- ] o Ty
Inflammatory I }-:‘ Blood qb -
trigger from 4 |
covid-1% clot - 4%
. »ld
Self perpetuating AT
neurotoxicity e e
- }}i'ff_' e

Anti inflammatory

cytokines
(IL-13, IL-14) (3 Cognitive impaiment
Initial anti —
inflammatory 20T
phenotype of  Self perpetuating . [ l_ )
microglial neurgtoxicity ':',I' Leukocyte > — gl \e of
activation 1 infiltration G j‘,ﬁ A
Pro-inflammatory O —~ hr.:/"/ v
cytokines i ! .. . AN
Excessives (TNF. Ic:LIFN 1B, il[ b4 el ® &
_ persistent N "?i’?fc INOS) i _/ Extravasation of ."Lz"-.
inflammatory .y A5 “‘i\m»’f’.’\ —»  bloodderived fr W
trigger f'j BN, p:ﬁ;"’;]ﬂu;‘; 78 cubstances Autonomic TIAT
i = & | y F . 1}
f%“:;;\x -“?ﬁ\ﬁ :I{;N vegi] =,‘~;C dysfunction \ | 'II}
Activation of I[L"iqh fl !'.*4 l-'l\f \H 4 !

pro-inflammatory microglial

(A) OymrenbHBIVI MMMYHHBIV OTBET aKTMBVPYeT IJIMaIbHbIe KJIeTKM, UTO XPOHUYECKM IIOBpeXKIaeT
HEeMpPOHBI.

(B) I'mmepBocmasieHVe M IMIEPKOATY ISV IPUBOAST K OBBIIIIEHHOMY PVUCKY TPOMOO030B.

(C) IloBpexnmeHme remarosHIedaIMIecKoro bapbrepa 1 ero oMcdyHKINs BeAyT K IPOHMKHOBEHUIO B
MO3T JIEVIKOIIMTOB M MX MHPWIbTpauUu B IIapeHXMMY MO3Ta.

(D) XpoHnuecknit cTBOJIOBOV 3HIIedaIMT MOXeT CTaThb HPUYMHOV BereTaTMBHON OVCHYHKIINN.

(E) BiusaHMe IIMHHOTO KOBMIA Ha MO3T MO>KeT IPUBOANUTH K HapYIIeHNIO KOTHUTUBHbBIX PYHKIIMIL.

Crook H et al. Long covid-mechanisms, risk factors, and management. BMJ. 2021 Jul 26;374:r11648.34



Persistent Neuropsychiatric Symptoms after COVID-19:

A Systematic Review and Meta-Analysis

Population

@ 18,917 participants
- Mean Follow-Up: 77 days

6.6 % B 46.1 %

ICU/Critical Hospital

/ﬁ\ 15.6 % 31.7 %
Community Other

Data Sources ,
Cross-sectional

8
Cohort .~
43

Study Quality:

50
40
30
20
10

0 [ | —

Low Medium High

Locations Including: 51 studies

China (13) UK (5)
Italy (13) Spain (3)

USA (5) Other(12)
Henpeccyst
Results (6) Depression
12.9%
(5) PTSD (1) Insomnia
15.7% 27.4%
IITCP beccornna
(%) Anxiety (2) Fatigue
19.1% 24 4%
TpeBO>XXHOCTH YromiissemocTs
Cognitive impairment

20.2%
KorantusHbIe HapyIlIeHMA

Prevalence m<12 weeks 012 + weeks

Neuropsychiatric symptoms are common and persistent after recovery from COVID-19.

Abbreviations: ICU = Intensive Care Unit, PTSD = Post Traumatic Stress Disorder

IlepcucTupyromme
Hepo-
rncuxuaTpmudeckKne
CYIMIITOMBI
nnocsie COVID-19:
crcTeMaTM4ecKun
0030p
Y MeTa-aHaJIn3
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buomapkepbl KIIMHMYECKOM Jerpeccum

TIL-1RA
TI=12
TIL-13
JIL-4
TIL-3
TI1L-18

COVID-19

TIL-6 T/ 1 IFN-y
N/TsIL-6R  TCRP
11L-10 TIL-2

1 TNFa T sIL-2R

T STNFR1 TMCPW/CCLZ
TSTNFR2 1 5AAT

N/ TIL-1B

Mapkepsbl
B TEMHO-CTHEM
Kpyre
COBIIAZIAFOT
C MapKepamMu
HapyLlIeHWs

reMocrasa
npu COVID-19

Biomarkers inside dark-blue circle coincide with markers of disturbed homeostasis in COVID-19 36
Lorkiewicz P, Waszkiewicz N. Biomarkers of Post-COVID Depression. J] Clin Med. 2021 Sep 14;10(18):4142



Hounrie xommmapse! y arogen ¢ COVID-19;

MHPUIUPYyET JIU KOP

Nature and Scence of Sleep Diowe

CORIGIMAL RESEARCH

Nightmares in People with COVID-19: Did

Coronavirus Infect Our Dreams!?

Serena Scarpelli) ' Michael R Madeorf, Bjorn Bjorvatn*, Frances Chung®, Yves Dauwvilliers®, Colin A Espie”,
Yuichi Inowe®, Kentaro Marsu™'?, lona Maritanto s '''2, Charles M Morin'?, Thomas Perzel (54,

Mariusz Sieminski Han Fang (o '%, Taind Macéda 7, Sérgio A Mot-Rolim'®, Danien Leger'*,

Giuseppe Plazzi®™**', Ngan Yin Chan**, Markdu Partinen™ . Courtney | Bolstad (0*, Brigitte Holzinger (0%,
Luigi D'e Gennaro(h'=*
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Scarpelli S et al.. Nightmares in People with COVID-19: Did Coronavirus Infect Our Dreams?

Nat Sci Sleep. 2022 Jan 24;14:93-108
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More than 5 initial symptoms

lIJ'IT/IHHBIﬂ KOBWMII. Initial disease severity
daKTOpEI prcKa it

t levels of D-dimer or C-reactive protein
. lymphocyte count

* bosiee 5 cMMIITOMOB IIpM HOCTYILJICHUM
C KOBUI0M

* McxooHas1 TsDKeCTh MHeKIInu

e JKeHCKWM 1101

* Bricokmne yposHu [-numepa vt CPb

e [loHM>KeHHBIE JIEMKOIIMTBI

Yong SJ. Long COVID or post-COVID-19 syndrome: putative pathophysiology, risk factors, and treatments. Infect Dis
(Lond). 2021 Oct;53(10):737-754. 38



Pre-existing comorbidity

JIITMHHBIV KOBW/I; Prior psychiatric disorder
Old age
Cl)aKTOPBI PVICKa 1 levels of interleukin-6, procalcitonin, troponin-1,

blood urea nitrogen, or neutrophil count

* IIpenuiecrBoBaBIlIasi KOMOPOMIHOCTH

* IIpemimecrBoBaBIlIVie IICUXMAaTpUYeCKNe pacCTpOVICTBA
* Ilo>xmion Bo3pacrt

* Bpicokmue:

* IIpokanermrounu (IIKT),

* NJI-6,

* TPOIIOHMH,

®* a30T MOYeBMHBI KPOBWY,

* KOJIMYEeCTBO HEMTPOPUIOB

Yong SJ. Long COVID or post-COVID-19 syndrome: putative pathophysiology, risk factors, and treatments. Infect Dis
(Lond). 2021 Oct;53(10):737-754. 39



IIpenukToprl/pakTopbl prucka Long-COVID

OTHNOHEeHMA B

- Numdonenmn
nabop. aHanusax - TpombouuroneHus
- 1 O-gumep, XC-NINHN, TponoHMH
e - CPB, pepputunH, U1-6
Ig1 }' - M3meHeHMA B Koarynorpamme
Crapwwue 1.1l e .
BO3pacTHbIe rpynnbl ' ]
ConyTtcreylowue
3aboneBaHua
o ® 9 CaxapHblit guaber
'_ - ApTepvanbHas rMNepTeH3uA
v ;‘ OXupeHue
CepaeuHo-cocygMcTbie 3a60neBaHuA
Kypenue

XpOHHYECKMI anKoroansm

XpoHuueckana 6onesHb noyex
Tamects COVID-19,

MpogonKuTENbHOCTL Long COVID
npebbiBaHMA B OTAENEHUM
WHTEHCMBHOMW Tepanuu & UB/
'_[ % Pasnuutbie - >5CumnTtomos B TeueHue 1% Hegenun COVID-19
il | i} N
B 'JL bakTopbi HeHwmHbI cpegHero Bo3pacta (50-60 net)
] ) - - CynepappupoBaHHasA MHpEKUMA

Garg M., Maralakunte M., Garg S. et al. The Conundrum of ‘Long-COVID-19": A Narrative Review International 40
Journal of General Medicine 2021:14



Long Term Complications of Covid-19
IlynbpMOHaIBHBIE
Pulmonary
Dyspnea
Oxygen Dependence
PFT abnormalities

Henponcuxmarpuaeckme
Neuropsychiatric
"Brain Fog"
Anxiety/Depression
PTSD
CepaeuHno-cocyaucreie 90/
Cardiovascular
Myocarditis
Heart Failure

Arrhythmias T'acTposHTEpOIOTHYECKMEe
Ckes1eTHO-MBIIIEUHbIE » Gastrointestinalo 0
Musculoskeletal 250/ ~ SER piarhea  3%0~ 79%0
Myalgia ' Nausea/Vomiting
Arthalgia : Z Abdominal pain
Physical debility ‘ Iloueunsble 150/0
HepmaTosiormdeckme B - P \ Renial
Dermatologic Y ST I Kidney Injury
Rash B DHAOKpUHBIEe 90/
Alopecia A el Endocrine
Urticaria e Diabetes Mellitus

I'emaTo/10rMUecKme
Hematologic

Venous Thromboembolism




Oc10KHeHa reMocTasa
IIPY OCTPOM M IJIMHHOM KOBMJIE

TpomboTUyecKue noparkeHus opraHos, BbisBaHHble COVID-19

Tpom6bi 8 neyeHu

( em )

Q’pouéos MO3TOBLIX COCYADR W uucym.D

.
CHKAN »oswnem dopmupoBarue z D_ﬂwMep’
mukpotpombos .
* Nerovynan amBoauna * AHOCMMA AKTHBaropbl
* O HEMO3NA nAasmuMHoreHa

* OPAC - anbBeONApHOER
noBpemaeHne

* MnespuT, socnanemne
* NAr, D-aumep, C-P6 ¢
* TpomBoumTonEeHus

OnnN v rpombel
B NOYKax

* AKTUEALMA
KOMNNeMenTa

* LLMTOKMHOEBLIM WTOPM
T lMnepxroarynsuua

* Muxpoaurnonartms

* CrycToK B TpyBHe Katetep

WY NHsIX COCYAOE

* adN, NAM v deppuTus T
* BON4arouHbIA
AHTUKOAINY/IAHT

* aKil IgM,
aHTu-B2-rN IgG, IgM

AHOMANUM
KHMLWEYHMKa

*Uwemuna v
O4aroBLl# HeKpo3

Tpombbi B cocygax
NanbUEB HOT M KOMHBbIe
BbICBINAHUA

* Manepkoarynonarus

(Koatyml.wl " &pmeu-uocn

* TunepdpubpunoreHemus =
o TpomBei 8 cocyaax Nansues
Tpombo3 v koarynonarua

* s =or (COVID Toes)
D-avmep - . _
( Tpombol & cepaue ) MopaxeHne Koxn

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

https://dnmu.ru/wp-content/uploads/2021/04/11.-COVID-19-acconmmpoBaHHasI-K0aryJ10IaTms- 42

CIIOpHBIe-M-HepellleHHbIe-BoIpochLpdf .



MexaHM3MBI HapyILIeHUM reMocrasa
nnpu ocrpom COVID-19

Sars Cov-2 mHpUIIMpyeT KJIIeTKMU 3HOO0TeINs, BbICTHIAIOIINe
KPOBE€HOCHBIE COCYyAbI M3HYTPY, Ha IIOBEPXHOCTU KOTOPBIX
pacriosiokeHsbI perenTopsl AIID2,

- BBI3bIBaeT B HUX OMTOKMHOBBIN INTOPM (rMIIepBOCIIaIeHe)

N II0BpexKaaeT mnx.

1 npenoTBpaiieHNss KpOBOTEeUYEeHMN M3 NOBPeXXAeHHbBIX COCyI0B,
B HUX MHAyLIMpYyeTcs: o0Opa3oBaHMe TPOMOOB:

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

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

- ¥l pa3sBUTHME TUIIOKCHA.
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Octpein COVID-19: «xanmaemMuisa» runepKoaryisiimm
BHYTPM OpraHm3Ma

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_UEHI/IIO I/IMMYHT/ITETa
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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MoryT it MUKpPOCTYCTKM IIOMOYb

00BbSICHUTD MUCTEPUIO IJIMHHOI'O KOBVI}I&?
Could microclots help explain the mystery of long Covid?

45
Resia Pretorius. https://www.theguardian.com/commentisfree/2022/jan/05/long-covid-research-microclots



ITouemMy MJIMHHBIV KOBWU/, IIOpa>kaeT BCe OpraHbIl

ITpu IIKC (kak v Ip¥ oOCTpOM KOBME) B JIETKMX O0Hapy>KMBaTCsI
dpnbOpmHOBBIE aMMTOMIHBIE MUKpOCTycTKM (microclots), B
KOTOPBIX «yIIaKOBaHBI»: - PaKTOP BOCIIaJIeHVsI CBIBOPOTOYHBIN
ammionn A (Serum Amyloid A, SAA4)), KOTOpHIN IO3TOMY B
CBOOOJHOM COCTOSIHUWM He 00Hapy>XMBarOTCs U,

- pakTOpBI KOAryIsauy, (Iyra3aMmmHoreH, pmndpmuHOreH, dpakTop
BwieOpanma 1, anbda-2-aHTHUIIIA3MWH, MTHTMOMP YOI
dnbpmHOINS.

- BupycHbIii 6es10K S-1 («IImI») MHAyIMpPYyeT B MUKPOCTYCTKaxX
oO0pa3oBanme pndpuHa (pndpMHOreHa) ycTOMIMBOIO K
dnbpmHOIN3Y.

- B mes1oM, ycrovtumusbie K pMOPpMHOIN3Y MUKPOCTIYCTKH
«pa3HOCAT» 10 OpPraHM3My I'MIlepBOCIIajIeHVe M INIIePKOTYJISALMIO.

Kell DB, Laubscher GJ, Pretorius E. A central role for amyloid fibrin microclots in long COVID/PASCorigins and
therapeutic implications. Biochem J. 2022 Feb 17;479(4):537-559.

Grobbelaar LM et alet . SARS-CoV-2 spike protein S1 induces fibrin(ogen) resistant to fibrinolysis: 46
implications for microclot formation in COVID-19. Biosci Rep. 2021 Aug 27;41(8):BSR20210611



DJKCcIIepMMeHTa/IbHasA Tepanus AJIMHHOIO0 KOBUaa:
OoIlpaBIaH JIM PUCK ?

- YactHble KiIMHMUKMU B EBponie mpeiararor «jieunts» IIKC ¢
nomoIiuero adgepesa. Ilonaraercs, uro adepes cHM>KaeT BA3KOCTh
KPOBW M yJIy4llaeT ee JOCTaBKy B MeJIbYailye KpOBEeHOCHbIE
COCybl 3a c4eT "yaasieHuss MUKPOTPOMOOB».

- KnmHan4geckmx ncOopITaHU 3TOV Tepalivy He IIPOBOAMIIOCH U ee
3¢dPeKTMBHOCTH He JOKa3aHa.

TeMm He MeEHeeE€, ITPOAdO0/IPKAaIOT IIOCTYIIaTh TBhICAYM MEOMUIIMHCKMX
TYPHUCTOB, HEKOTOPBIE M3 HUX IIOTPATWUJIN BCE CBON CﬁePE)KEHI/IH -
IIPN TOM MX COCTOsIHME MX 3aME€THO HE YJIYUIIINIOCH

- Ilommaraercs, uro 4ro imnna, crpagaromye ot IIKC He MmoryT >XgarTe
3aBepIIeHMsI KIIMHUYeCKMX MCIIBITaHUM, PaKTUMIeCKV 0CTaBasiCh
MHBAJIMIAMI;

- BOSMO’KHbI€ IIpeMMYyIIeCIBa IKCIIEPVMEHTA/IBHBIX IIpOLEAaYyp
IepeBeIIMBalOT BO3MOKHbI€ PVMCKHA

Davies M. Long covid patients travel abroad for expensive and experimental "blood washing". BMJ. 2022 Jul
12;378:01671 47



DKcIIepMMeHTa/IbHas1 Tepalms JJIMHHOT0 KOBYa:
OIlpaB/JaH JIV PUCK - IIeHa BOIIpoca

Gitte Boumeester (Hunepianarpi), IIKC: napanmsyromias ycraaocThb
- 9yT00BI JOOpaThCA M3 ClIaJIBHM Ha KyXHIO HeOOX0aMMBbl IBa 4aca.

ITocie adpepesa cMIITOMBI AJIMHHOTO KOBMIA OCTaIMCh:

YCTaJIOCTh, 3aTYMaHE€HHOCTb CO3SHAHWM A, OObIIIIKA, 00J1b B rpyamn.

dBa>kapl IIbITaJIach BepHYThCA K paboTe, I10cjIe BTOPOM HeyJavHOM
IIONIBITKM yBoamiIack. Ha nmoe3nky m seuenne morparmia €15 000 .

Davies M. Long covid patients travel abroad for expensive and experimental "blood washing". BM]. 2022 Jul
12;378:01671
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ITKC: prckm cepaedHO-COCYAVCTBIX OC/IO>KHEH UM

PasBurHne nucapmurmun - 1,69;

BocniasiuresibHBbIe 3a0071eBaHMA cepaevHOro nepukapaa - 2,02;
Nimemmnyeckas 0os1e3Hb cepaia - 1,66;

[ pyrue KapavajabHble naToxorum - 1,72 ;
Tpom003M0OOTMUecKe moBpeXxaeHns - 2.39.

Pyicku BO3pacTaroT ¢ TS)KeCThI0 IepeHeCeHHOI'0 KOBM/A.
Y nmanmenToB, HaxoguBiImxcsa B OUT:

- pucK pmdpwUIALIMIM Opeacepanin - 7,69

nporus 1,32 y He rocriMTaaIn3MpOBaHHBIX;

- PUCK cepaevYHOM HeJoCcTaTOYHOoCcTI - 6,05

nporus 1,37 y He rocriMraaIn3MpOBaHHBIX [1alIMEeHTOB.

Xie Y et al. Risks and burdens of incident diabetes in long COVID: a cohort study. Lancet Diabetes
Endocrinol. 2022 May;10(5):311-321. 49



IIKC - cepae4dHoO - cocyancTbie OCJIOKHEeHMS:
aTodPm3MO0I0TUA M OMOMapKepbl

Kapananeaeni ¢pudpos
Cardiac fibrosis

w Y NT-proBNP f
IIpssmoe
MHPUIIMPOBaHME Bocnanenmne
q’ by Inflammation
4% ; .-:' - Direct viral myocardial invasion ’0 IL-6 t
RS ........................ ss CRP
o TO. P9 T » TNF-a
“ ‘P ¢ Indirect K
" ~‘ Myocardial oxygen sypply-demand oaryJ/ionaTms
4 .b' mismatch Coagulopathy
- Inflammation -
: - Endothelial activation -Dimer t
ARS-CoV-2 -Di
RARSColZ. - Microvascular thrombosis Fibrin

He nipsimoe nevicreue

Hapymienne 0anasca IloBpe>xaeHMe MMOIIMTOB
ocTyruieHus u norpediaerms: O2 Myocyte injury
Bocniaizenmne CK-MB
AKTVMBaIMs 3HA0TEINS Galectin-3
Mukpococyancrbie TpoMGo3abl Myoglobinn
Siripanthong B et al. The Pathogenesis and Long-Term Consequences of COVID-19 Cardiac Injury. 30

JACC Basic Transl Sci. 2022 Mar;7(3):294-308.



HIMHHBIV KOBUA: peHa/IbHbIE 0CJI0O>KHEH ST

IIpu octpoM KoBuae avcdyHKIIMM [109eK pa3BuBawoTca y 25-28% ,
BKJIrouaroimx passurme OIIII pasHO cTerieHM TsXKeCTH.

IIpw 3TOM BUpyCc MO>KeT MHPULIMPOBATh IIOYKN M BBI3BIBATH
TyOyJIApHYIO ¥ IJIOMEPYJIAPHYIO.

Hpyrov mexaHmn3M: ruiepBocHajaieHne, IMIepKoaryasanusa M TpoMoo-
3MOO0sIMYecKye IIOBpe>XIeHMsI MOTYT IPUBOOUTE K IJIOMePyJIApPHON
nucdyHKun. PeHaribHasA 3aMecTUTe/IbHAasE Tepanus IOCJIe 3TOr0 3TOT0
craHoBuTcA HeoOxoammo 8-10% manmmenToB. BoccTraHaBIMBaroTCAa jIiv
dyHKIMM IoYeK I10cjie BBIIMCKMU?

s Copur S et al. Post-acute COVID-19 syndrome and kidney diseases: what do we know? o1

J Nephrol. 2022 Apr;35(3):795-805.



IIKC: camokenne CK® mnocsie peHa/IbHOM
avicyHKOMM B OcTpom ¢pa3e KoBUaa

ITpn HaOnropenun 1734 nanmeHTOoB B TedeHne 342 nHewn mmociie
BBIIIVICKV Y HUX Ob1710 BeIsABJIeHO cHyvDKeHMe CKd Ha 8,3%.

Y mur ¢ OIIII, B ocTtpoit da3e xkoBuaa camxkeHne CK® 0110
0os1ee pe3kum n cocrasssio: rmpu OIIII mepBov ctagun - Ha
6,02%, puck cavkeHus - 3,09: Bropovt cragum - Ha 16,0%, pyick -
11,82: mpwm OIIII TpeTrsen cragumu - Ha 17,19%, puck 22,06.

Gu X, et al. Association of acute kidney injury with 1-year outcome of kidney function in hospital survivors with
COVID-19: A cohort study. EBioMedicine. 2022 Feb;76:103817

IIpn HaOs1rOmeHUM B TeyeHMe 6 MecsreB 1ocjie Bpinvicku 1393
ManMeHToB, 13 KOoTopbIix 6% mmenn OIIII B ocTpont dase koBuaa,
OBPLJIO BBISABJICHO, UTO B rmocjaeacreum 35% m3 aux mmean CKdD
<90 ms1/mMmuH/1,73 Mm2. YV 13% nmanmenTos, He uMmeBmImx OIIII, Tak

JKe ObL1I0 BhISABJIeHO cHyvDKeHme CKd.

Huang C et al. 6-month consequences of COVID-19 in patients discharged from hospital: a cohort study. Lancet. 2021 Jan
16;397(10270):220-232.
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ITKC: OnmomapkepsI peHaIbHOM OAVChHYyHKIIMN

VI3MepeHMe CBIBOPOTOYHOIO KpeaTMHMHA IIPY OCTPOM U
OAVHHOM KOBWaX He BbIsABJIsA€T paHHME CTaAVUM pa3BUTHUS
IJIOMePYJIAPHO OncyHKIIVN 1 He OLleHVBaeT TyOyJIApHOTO
IIOBpe>KIeHMs [104YeK.

711 KOMIIZIEKCHOTO MccIed0BaHMs ANCchyHKIMUM MTOYeK
peKOMeHIyeTcs VMCII0JIb30BaHNe TaK >Ke M M3MepsieMBbIX B MOYe
TyOyJIsipHBIX OMOMapKepoOB, TaKMX KakK ajibda 1 MuKkporo0OysimH
(a I-microglobulin) n TkaHeBOVI MHIMOUTOP MeTa1JI0-
nporenHasbl-2 (tissue inhibitor of etalloproteinases-2.
OcobeHHO pekoMeHayeTcs M3MepeHmne ypoBHe 1ycraTna C.
IIpu ero onpenesieHUN B CBIBOPOTKeE 3TO OMOMapKep
IJIOMePYJIsipHON avucdyHKIMM, a IPpU M3MepPeHnN B MoYe -
TyOyJIApHOTL.

Puthumana J et al. Biomarkers of inflammation and repair in kidney disease progression. J Clin Invest. 2021 Feb

1;131(3):e139927.
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ITIVMHHBIV KOBUM: OCJIO>KHEHMS IIeUeHU

IIpu HaOrogeHnm 373 nalMeHTOB YCTAaHOBJIEHO, YTO B TeUeHMe
ocTporo Kosmaa 57,5% viMesivi HOBBIIIIEHHBIN YPOBEHB, 110

KpayHeV Mepe, OOHOI0 13 OMoMapKepoB OnchyHKIIMM I1eYeHN:
AJIT, ACT w1 OmtnpyOmHa.

Yepes 1 rog B aHasiorm4yHas KapTuHa HaOronanack y 24,0%
naunyueHToB. «TakuM 00pa3oM, OaMH M3 YeThIpex IIallVIeHTOB,
IepeHecIunx KOBNU/, B TedeHue 1 roga rmocjie BBINVCKM MMeJl

IepCUCTUPYIOIee NOBbIIIeHe OMoMapKepoB OMCPYHKIIUN

IIEYECHI».
Davies AD et al The long-term follow-up of COVID-19 related liver injury. 54



I ITMHHBIVI KOBM/I:
aToM3M0JI0TUsI IOBPEXKIACHUM ITeYeH M

* [Ipu MmHOromapaMeTpmM4ecKom yJIbTPa3ByKOBOM
yracrorpacdpmmn 90 manmeHTOB, 56 13 KOTOPBHIX
IepeHecIv KoBuj 3a 3-9 Mecs1eB 10 MccIeJOBaHMUs
(34 uesr0BeKa KOHTPOJIb, 0€3 KOBU/A)

* DObLJIO O0OHaApPY>KeHO, YTO y ITallMeHTOB C AJIMHHBIM
KOBUI0M OBLIV HAYUTEJILHO HapyIlleHbl [I0Ka3aTeJIn:

® 3JIaCTUYHOCTH, BA3KOCTM M CTEIIeHM cTeaTo3a IIeYeHH,
IIpV 3TOM caMble BbIpa>keHHbIe M3MeHeHMsI ObLIN
aCCOLIMMPOBAHBI CO CTelleHbI0 pnbdpo3a n
IIOJIOXKWUTEIBHO KOppeIpOoOBaIN C HOBbIIIEHMEM
OMoMapKepOB OBpEXXKIEHM IeYeHN.

Radzina M, Putrins DS, Micena A, et al. Post-COVID-19 Liver Injury: Comprehensive Imaging With
Multiparametric Ultrasound. ] Ultrasound Med. 2022 Apr;41(4):935-949. 55



CaxapHbIn gmadeT:
OT OCTPOr0 KOBMJA K JJIMHHOMY

* CaxapabIn guadet ctumyamupyet passurue COVID-19,
a COVID-19 crumynupyer pa3surme amuadera
* Bupyc Sars Cov-2 mHdpmnmpyer nomKeygJoIHYIO JKele3y
Y CHVOKaeT CeKpelMIo MHCYJIMHA
* Tunepriimkemus nmoBpexgaeT MMMYHUTET
1 ctumyaupyert passurue COVID-19
* Yacrora passurmsa C npu COVID-19 u BEDKMBaeMOCTh

e COVID-19: C/I noBbIlIaeT 4acTOTy pa3sBUTUA CEPaEeIHO-
COCYAMCTBIX OCJIO>KHEHWM

e COVID-19: C]1 noBsblIi1aeT 4acTOTy pasBUTMUA

peHaJIbHBIX OCJIO>KHEHWM
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Puck Pa3BUTHSA I[M&ﬁETa IIp KOBMIE M1 110CJI€ HET'O

ITpu xoBHupe.
IIpu HaOrogeHnm 551 rocnmTaIM3MpPOBaHHOIO IalMeHTa:

46% wmMeIu TUIIePIIINKEMMIO, a 27% HOPMOIJINKEMMIO.
I'mMKkeMmuyecKme HapyILIeHMsI IIEPCUCTUPOBAlIN, 10 KpaiHen
Mepe, B TeUeHVe OBYyX MeCsSIeB II0C/Ie BBINVCKIA.

Montefusco L, et al. Acute and long-term disruption of glycometabolic control after SARS-CoV-2 infection.
Nat Metab 2021; 3: 774-85.

ITociie xoBMOA.

IIpn HaOmrogmenun 181280 marvieHTOB, IIepeHeCIVX KOBU/I,
Y He MMeBIIMX anadera, yCTaHOBJIEHO, 4YTO 4depe3 30 OHen
II0CJIe BBINMCKM ¥ B TedeHue ciaeayrommx 12 mecsamnes puck
pasBuTuAa HOBBIX ciaydaeB C[I cocraBmia - 1,85. YpoBHM pricka
II0JIOKUTEJIBHO KOppeanpoBaIv C TsDKeCThI0 KOBMOAa y He
rOCIIVUTAIN3UPOBAaHHBIX, TIOCOUTAJIM3UPOBAHHBIX W Y
narmmenTos OUT.

Xie Y, et al. . Risks and burdens of incident diabetes in long COVID: a cohort study. Lancet Diabetes
Endocrinol 2022; published online March 21. https;//doi.org/10.1016/S2213-8587(22)00044-4 57



[IITviHHBIV KOBUI: AVCPYHKIMSI MUKpoOmnoma
Binsiaue SARS-CoV-2 Ha cucTreMbl OpraHoOB
JKeJIyJOYHO-KUIIIEeYHOI0 TpaKTa
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Ghazanfar H et al. Impact of COVID-19 on the Gastrointestinal Tract: A Clinical Review. 58

Cureus. 2022 Mar 20;14(3):e23333



KoBua: nucperyiasanms MUKpoOvoMa

ViccimemoBaHMs moKasasan, UTo oT 3% mo 79% marnmeHTOB
C KOBM0M MMEIOT HapyIIeHMs JKeJIyJOTHO-KHUIIIeYHOTO
TpakTa (X KKT), Takme Kak mmapesi, abgoMmHaIbHaA
00J1b, OTpBDKKA, pBOTA M KPOBOTEUEHMSI.

Wong SH, et al. Covid-19 and the digestive system. J. Gastroenterol. Hepatol. 2020 May; 35: 744-8.

Y maimeHTOB C aMapeent, 10 CPaBHEHUIO C IallMeHTaMU
0e3 TaK0OBOWV, YacTO pa3BMBaeTCs MOJIMOpPraHHas
HeJ0CTaTOYHOCTh M HeoOxoammocTh nepesona B OUT.

Zhang L, et al. Diarrhea and altered inflammatory cytokine pattern in severe coronavirus disease 2019: impact on
disease course and in-hospital mortality. J. Gastroenterol. Hepatol. 2021 Feb; 36: 421-9.
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IJIVMHHBI KOBW/I;
OVICperyJsisinyms MMKpoOroMa IpoaonKaeTcst

Hucdynknms XKKT nposiBiisieTcss B TeueHMe, 110 KpaiHen Mepe,
B TeueHMe 6 MecsI1ieB 1ocse BeInncku. IIpm stom Mukpo-
OvoMHBIV IpOdMIIb (BMIOBOV COCTaB MUKPO-OpPraHU3MOB

B JKKT) 3HaunTe 1bHO OT/IMUAETCSI OT TAKOBOTO HPHM OCTPOM
KOBvIe.

OOHapy>keHa cvyIbHAs1 KOppeIsalus MeXXay IoKa3aTeIsiMu
MHO>KeCTBEHHOCTV Pa3/IMYHBIX I10JIe3HbIX OaKTepHuil M prCKOM
pa3sBuTus IIKC uepe3 6 mecsiies.

YTpaTa Takmx cMMOMOHTOB, MpVHAIJIEXKAINX K poaam
Bifidobacteria, Roseburia i Faecalibacteria, KOoTOpble IMeIOT
MMMYHHOMOAY/IITOpHBIE PYHKIIMM, CBsI3aHA C pa3BUTHEM
IJIVHHOTO KOBMIa

Liu Q, et al. Gut microbiota dynamics in a prospective cohort of patients with post-acute COVID-19 60
syndrome. Gut. 2022 Mar;71(3):544-552



HIviHaMmmKa MUKpOOMOThI ipu ocTpoM KoBuae v ripu ITKC

[Tpodmne MukpoOMoMa BiIvsieT Ha BOCHPUMMYMBOCTD
K pasBuTuio IIKC 1 orpa’kaer ero pasjiM4HbIe CMMIITOMBI

|Acute COWID-19

Basaling

| Post Acute COWVID-19

Enriched Bacteria

Deplatled Bactaria

& Monlhs

A ADSOCTUS gREvirg

Erysipalaaclostoditm ramosawm

Respirafory

Post Acufe COVID-19 Sympfoms

ITpodvine MukpoOMoMa Ipm MOCTYyIJIEHWM CBSA3aH C PUCKOM
pa3Butusa IIKC B TeueHme 6 MecsitieB 110c¢j1e BBIITMCKH

Liu Q et al.Gut microbiota dynamics in a prospective cohort of patients with post-acute COVID-19 syndrome. 61

Gut. 2022 Mar;71(3):544-552.



Oapiwka «MaTosoe cTerno» OpapiwkKa «MaToOBOE CTEK/N0» Opapiwka «MaTOBOE CTEK/IO»
Kawenb YnnoTHeHMe nero4Hon Kawenob ®ubpozHbie Kalwenb ®OubpozHblie
Bonb B ropne TKaHU Bonb B UHTEepCTULMA/IbHbIE WHTEepCTULMANbHbIE
Kawens c CumnTom «BynbiKHOM ropne U3MEHEHUA B IETKUX U3MeHeHus
MOKpOTOMH MOCTOBOM» Kawens c HapyweHune HapyweHue
HapyweHue MOKpPOTOM anddysmoHHoOM anddysnoHHoOM
anddysnoHHON cnocobHOCTU Nerkmux cnocobHOCTU Nerkux
CMocobHOCTU NerKKX HapyweHue
CHMKeHWe 31acTUYHOCTH 3/1aCTUMHOCTU JIerKUX
Nero4HoM TKaHM, MpusHaku obcTpyKumMmM
0BCTpYKTUBHBIE AblXaTenbHbIX NyTeir
U3IMEHEHUS B IerKuX

MMnepkoarynauua/Tpombos Tpombos Tpombos (peako)
NeikoneHua

numdoneHus




Bonk B rpyau MuokapauT Bone B rpyoun MuokapauT Bone B rpyam Muokapgut
cepauebuerune MM Cepauebuerue CepgeyHan CeppuebueHue CepgeyvHan

OTek HUHHWX CepgeyHan HegocTaTodHOCTE | OTEK HUMHMX He[oCTaTO4YHOCTE OTeK HMMHMX HeJOoCTaToYHOCTD
KOHEYHOCTEM KapaMoreHHe Wok KOHEYHOCTEW ApuTmms KOHEYHOCTEN apuTMuA

onn XEBMN XEBM
CHU#eHWe CHD CHU¥eHe CHD CHM#EeHWMe CHD

Owuapenr CHMHEHME aNNeTuTa Ouapen Owapen
3anop bonb B MHBOTE 3anop 3anop

TOWHOTa OcTpbii renatmT TowHoTa TowHoTa
CHuMEeHWe anneTuTa CHMMEHWe anneTuTa

Bon B uBoTE Bonb B ueoTE




OT OCTpOro Kosmaa K JJJyIMHHOMY. pa3Bmine CMMIITOMOB

Octpasn KpaTtkocpouHsblie [ IvHHBIN
da3za OCJIO>KHEHWM S KOBM/,

Tpesora/aenpeccus | UHcynbTt Tpesora [onoBHaa bonb | Tpesora lonoBHas 6onb
PaccTpoiicTeo cHa [MNoKcKu4ecKan Henpeccua [onosokpyxenu | [enpeccus [onoBOKpYyKeHue
lonosHas bonb sHuedanonatus PaccTpoiicTBO CHa 2 PaccTpoitcTBo cHa | AHOpeKcuKa
AHopeKcua HepBHO-Mbie4Han beccoHHMUa AHopeKcusa beccoHHMUa MNoctTpaematnye
KorHnutueHble cnaboctb KorHuMTuBHbIE MoctTpaBmatyd | KOrHMTUBHbBbIE CKOe CTpeccoBoe
HapyLeHns CuHapom MineHa- HapyLweHus ecKkoe HapyLeHUs paccTpoOMCTBO

bappe CTpeccoBoe

SHuedanut PaccTPOMCTBO
OBnbiceHKe O6nbiceHue obnbiceHue

KoMHble BbiCbINaHWA
HGPEH{EHHE HOHHBIX NOKPOBOB

KoMHble BbICbINAaHMUA

YTpaTta oboHAHMA U BKyCa

YTpata oboHAHWA U BKyCa

YTpata oboHAHMA U BKyCa

Gao Y et al. The Short- and Long-Term Clinical, Radiological and Functional Consequences of COVID-19.
Arch Bronconeumol. 2022 Apr;58:32-38
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CyvMOTOMBI IJIMHHOTO KOBU/A
" X OMoMapKephl

LABORATORY TESTS Fatigue  Arthralgia ~ Myalgia  ChestPain ~ Cough  Dyspnea  Anosmia  Dysgeusia  Headache  Digestive Complaints
Hemogram + + + + + + ¥ + n +
c-reactive protein/erythrocyte
sedimentation rate/ferritin ' ' ' i i i f ’ * ¥
D-Dimer + + + + + + + + + +
Na/K + + + + + + + + 4 +
Liver profile + + + + + + + + + +
Renal profile + + + + + + + + + +
Thyroid function + + + + + + + + + +
Proteinogram + + + + + + + + + +
Nutritional profile - ;
Pancreatric profile + +
Natriuretic peptides + +
Muscular enzymes + + +
Serum cortisol +
Rheumatoid factor/antinuclear . .

antibodies /complement

Sis6-Almirall A et al. , Proposed Primary Care Clinical Guidelines for Diagnosis and Disease Management

. Int J Environ Res Public Health. 2021 Apr 20;18(8):4350.
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IIporaosupoBaHmne, qumaraocrmka v MOHUTOpUHI [1KC

Y nepenecmnx KoBuzj cjieayeT yCTaHOBUTH HaIM4dme:
- cumnoTomoB IIKC,

- IIATOJIOTUV, IIpeaIlecTBOBAIIIVX Pa3BUTUIO KOBM/IA,
- OCJIOJKHEHWM, pa3BUBIIMXCS B TeUeHne KOBU/a,

- SHAYEeHMs OMOoXMMMUeCKMX ITIoKa3aTesien ITP BBIIINCKE.

OcHoBHbIe j1abopaTopHBIe oKa3aTesm IIKC, orpakaromine:
- puck pa3Burus [IKC (Hn3K1Me ypoBHM MMMYHOIJIO0OY/IMHOB,
IgM n IgG3),

runepsocrnaieaue (CPb, NJI-6),

runepkoaryssiauio ([I-anmep),

- IIATOJIOTUM OpTaHOB (0MOoMapKepbl HOBPeEXXIeHMs I10YeK,

IedeHY, MMOKapaa, M IMOA>KeIyJOYHOV JKeJjle3bl (IVMCIIIMKeMSI).
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Tpu mangemMun

1. COVID-19
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2. Or naagemum COVID-19 Kk manneMmmmn
AHTMOMOTUKOPE3UCTeHTHBIX IITAMMOB

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? ’

bakTepuanpHbIe cynep-mHdeKmn pa3suBarTcay 5 - 10 %
rOCIIUTAIN3UPOBAHHBIX IAallMEeHTOB.

AHTMOVOTKY IPpU IOCTYILTIeHUM 11o1y4aroT ~ 70%.

Pe3ncreHTHBIE IIITAMMBI KOJIOHM3NPYIOT OTICJICHMSA

HEOTJIOKHOM Tepanmu M MX IIallVieHTOB. 68



3. OTr COVID-19 K nyimHHOMY KOBUIOY

Review

Long COVID a New Derivative in the Chaos of SARS-CoV-2
Infection: The Emergent Pandemic?

1 1.f - : ar * § o4 4 '\_-‘-’ i ¢ ¥ [ 1 - _'- ¥
Diego Fernandez-Lazaro 1%*(, Nerea Sanchez-Serrano 3, Juan Mielgo-Ayuso *

Juan Luis Garcia-Hernandez 3¢, Jeronimo J. Gonzalez-Bernal # and Jesus Seco-Calvo 7+8

[Immaaein COVID - HoBoe mopoXKaeHme

xaoca mHpeknmumn Sars Cov-2:

IIaHdeMVs, TpeOyroInasi HeOTI0KHBIX
MEePpOIIPUATUI?

Fernandez-Lazaro D et al., Long COVID a New Derivative in the Chaos of SARS-CoV-2 Infection:
The Emergent Pandemic? Clin Med. 2021 Dec 11;10(24):5799.
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\E MUST CARE
COR PEOPLE Lv/nvg
WITH LON6 TERM)

MBI DOJI>KHBI
OKa3bIBaTh IIOMOIIIb
JIFO[SIM, JKUBYIIIUM

C IJIMHHBIM KOBMIOM

Cmacm0o

3d BHVMMAaHVE 20



;J‘ Abiens abi. (Yxogs yxoan).
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Mapxk Tysiun Linnepon

71



