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[TopakeHune noyek npu HKW akTMBHO n3y4vaeTcs
no coctosHuio Ha 11.05.2021 r.
Knto4yesble crnoBa: COVID-19, Kidney
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MexaHn3m nopaxkeHma novek npu HKU
MorquaKTopru‘/'l

A(;EZ r;cto ‘3ll Oh- J a
4
¥ = 11

Acute lung injury, acute Proinflammatory
respiratory distress syndrome mediators
Kidney medullary Cytokine oo
hypoxia storm 4 Coagulopathy,

; microangiopathy
Myocarditis, \ / N

cardiorenal syndrome - Sr— e
‘Acute k |‘q>_ne‘y-;gﬂ1y,;ry-=

\ Hemodynamic
Direct viral injury instability
Sepsis
CCF SARS-CoV-2
©2020 ACE2 receptor

Hassanein M. et al. Cleve Clin J Med.- 2020;87(10):619-631.
Gagliardi I. et al. Clin Med.- 2020;9(8):2506.



AllP2 B TKaHAX YenoBekKa

61"

c

2

;

2 41 .

” .

o LA PARCE . IV L3N

tj 2 I 1 ] : . ! I !

< | I | | | ; : I

. Vo

o LT 1 ST
1.

TMPRSS Restriction signature
s B
.
_.__ "t
1 _-_ = !
| —il
I
._...
o —
._
|
..__.
..__

Baig A.M. et al./ ACS Chem Neurosci.- 2020;11(7):995-998.
Pan Xiu-wu et al./ Intensive Care Med.- 2020;46(6):1114-16.
Ye M. et al./ J Am Soc Nephrol.- 2006;17(11):3067-75.
Warner F.J. et al./ J Biol Chem.- 2005;280(47):39353-62.


https://www.ncbi.nlm.nih.gov/core/lw/2.0/html/tileshop_pmc/tileshop_pmc_inline.html?title=Click on image to zoom&p=PMC3&id=7106051_134_2020_6026_Fig1_HTML.jpg
https://www.ncbi.nlm.nih.gov/core/lw/2.0/html/tileshop_pmc/tileshop_pmc_inline.html?title=Click on image to zoom&p=PMC3&id=7106051_134_2020_6026_Fig1_HTML.jpg

SARS-CoV-2 noBpexgaet HedPOH

Decreased

arterial pressure Peritubular vessels Proximal tubule SARS-CoV-2
= '-\— = 0aal
q
» |‘ =1 ||ER
Fibrin ‘ wal i
thrombi '
2 . ‘ * s
7 e '._»0" "‘4 TMPRSS?
T w 0 . '
i o IR - '5 . ! .
i 0 O Mg M i
SRy -
» ! t_ ! - !
3".1.." ol \ ‘ I
i BN M ;
i Lk }ﬂ b . , [+ Proximal tubule cell
: : :: 1 | M 1
- A |4 ' .
! 4 ¥ 4 0 W . S5
1 % d i ; 4O} sARS-Cov-2 ACE2
L gC ‘ ‘
zﬁ.j I % El E ' . ‘ | ' . '\ Debris comprised of necrotic epithelium
S/ e :
S {-;;‘_‘;12_;1‘” il s “I J '.. Cytokines such as IL-6, IL-1B ,TNF......
EaS -
a Nephron # « Inflammatory cells

Cheng Y. et al.// SN Comprehensive Clinical Medicine, 2020, doi.org/10.1007/s42399-020-00529-0

Gagliardi I. et al.// Clin Med.- 2020:9(8):2506. 8



Al®d2 obecneunBaet paBHoBecue PAC

SARS-CoV-2

; | ACE2 downreguiaion| | | ACE shedaing | —
Angiotensin ‘ Angiotensin

—/ E_@*-“—l/:\]/

Mas AT1R ATZR Mas ATIR ATZR
} l i ' j h
o Vasodilatation « Vasoconstriction » Vasodilatation » Vasoconstriction
» Anti-oxidative » Oxidative stress o Anti-axidative » Oxidative stress
o Anti-inflammatory o Inflammation o Anti-inflammatory » Inflammation
» Anti-apoptotic « Apoptosis ¢ Anti-apoptotic » Apoptosis
» Anti-fibrosis » Fibrosis Antizfibrogis » Fibrosis

. A 5o 90 b

Wang M. et al., 2020. Open Access License - Karger Publishers 9



MaKpOCKOI'IVI‘-IeCKVIe NM3IMeHEHUNA NMOYKHA
npyn COVID-19

LLlokoBaga no4yka

KozaH E. A. u coasm., CyOebHas meduuuHa, 2020, T.6 ,Ne 2, c.8-30.
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Mopdonorua novek npu COVID-19
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CBeTOBaﬂ MI/IKpOCKOI‘II/IFI noyek npu COVID-19
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ayrooo6pasHoun aptepun (d) (|) c
MHOXXeCTBEHHbIMK odaramu bakTepuin (*)
N nenkouuTapHoiMn umnuHapamu (V).
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TpoMbbI B knyboukax (V), C
ULIeMUYECKUM COKpalleHuemM
Knyb6ou4koB (|) c nnasmomn B
npocTpaHcTBe boymeHa ().
[['emaTOKCUINH N 303UH.

Su H. et al. Kidney Int. 2020 Jul: 98(1): 219-227.
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CBeTOBaFI MI/IKpOCKOI'II/IFI noyek npu COVID-19

KonnantongHas
rmomepynonaTtuns ¢ Konnancom
KanunnapHbIX netesnb
Knybou4ka.

[[emaToOKCUINH U 303UH

[ nannHoBble TPOMObLI B
KanunnsapHbIX NeTNAX Knybdouyka.
[eMaTOKCUIMNH U 903UH

KoeaH E. A. u coaem., CydebHast meduuyuHa, 2020, T.6,Ne 2, c.8-30. 13



ONEKTPOHHAaS MVIKpOCKOI'II/IFI noyek npn COVID-19

Su H. et al. Kldneylnt 2020 Jul; 98(1): 219-227.

n=26 ayToncuu
KopoHaBupyconofobHble yactuubl (V)
C XapakTtepHbiMy wunamu (V) B
uuTonnasme anutenuounta (a)
npokcumarnbHoro v (b) AucranbHOro
KaHanbLeB.

c,d - KopoHaBupyconoaobHbIe YacTUL bl
(V) c xapakTepHbiMn wivnamu (V) B
noaoumuTax; HOXXKOBbIX OTPOCTKax
noaouuToB (|); rMomMepynsipHON
6aszanbHOM membpaHe (*).

- IgA-HedponaTtna npu APA c
HECKOJTbKUMW napame3aHrnanbHbIMK U
cybaHaoTENnanbHbIMU 3NEKTPOHHO-
MNSOTHLIMKU Aeno3ntamm (*) ¢ MeTKOU
cyB3HOOoTENNaNbHOrO pacLUMpPeHoro
cBevyeHusa (| ) n mesaHrnanbHom
nHTepnosuumen (V).

f - nepuTyOYyNApHLIN KaNUNnAap co
CTa3oM 3puTpoumnToB (|) 1 aKTMBaLUuewn
N1 NoBpeXAeHneM aHAoTeNMnarbHbIX
krnetok (V).
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MDA novex r|p|/| COVID-19
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Su H. et al. Kidney Int. 2020 Jul; 98(1): 219-227. 15
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SARS-CoV-2 BbiI3biBaeT NoBpeXxaeHne
n=6 ayroncuin KAHaANbLlEB MMMYHHO-0NOCPEA0OBAHHO
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[lpogomkaeTca ANCKYyCCUS
O MPSMOM NOoBpeXAeHUN BUPYCOM MOoYeK

Electron microscopy
demonstration of
viral like particles
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Recovery of live
viruses

Viral proteins
detected by
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Khan S. et al.// JASN.- 2020.- 31: 2746-2748.
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XapakTtepuctuka ymepumx npu Covid-19

KnnHnyeckasa xapaktepucTiuka

n=220 ayToncun

Bo3pacT, nert 71,4414
M/XK 1/1
XbBI'l necxogHo, % 15
Oflr, % 61
Or1l Ha XbBl+, % 66
Ol nHa XBI1-, % 61
anutensHocts VBJIT—-OT1M, 6.1% vs 1.7

NBJI/OKMO >5

43% OI1rN+ vs
10% N go-uma noyek

Cmonspesuy E.C. u coasm. Hegpornoausi u duanus, 2020.- T.22, c. 46-55.
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[Toykn npum Covid-19 Ha ayToncum

Mopdronormnyeckasa xapaktepucTuka

n=178 aytoncun

[MpencyuiecTeyoLlaa nodeyHas nartonorus 43%

n3 Hux: | CK® ncxogHo 62%

N oyHKLMA noYvek 24%
OcTpoe noBpexaeHne annuTenna KaHarnbLeB BornbLMHCTBO

BbipaxkeHHOe BeHO3HOE MOMMHOKPOBME CO CTasamu ~50%

KPOBM B NEPUTYOYNSAPHbBIX Kanunmnsipax 1 BeHynax

BbipaxeHHOe MONHOKPOBKE KIyOOYKOB U
SPUTPOLINTAPHbIE CramXu

B psige crny4yaes

[Onctpodunsa kaHanbLeBOro anuUTenns rno Tuny penko
N30METPUYECKON BaKyonmsauuu
Mopdonormyeckme NpusHakm TpoMbOTUUYECKON 504

0

MUKPOAHIMONaThmn C KAMHUKOU (aHemus, | Tp 1 ap.)

Cmonspesuy E.C. u coasm. Hegpornoausi u duanus, 2020.- T.22, c. 46-55.

19



buoncus novek npu COVID-19
Multicenter Clinicopathologic Correlation of Kidney Biopsies
Performed in COVID-19 Patients Presenting With AKI or Proteinuria

Setting Clinical Presentation Pathologic Findings

FTReG N = 14 (82%) with MILD ‘ h%
'v A | ( COVID-19 symptoms 0 : Acute -tubularomjury
: =\ | | N =15 (88%)
o (eg cough, fatigue) |

7 large referral cent;rs in US
N=17 —

i2iaa .| Kidney disease manifested ' Collapsing glomerulopathy
Aaaa 9female, 8 male 2] within 1 week of COVID-19 N =7 (41%)
AAAA B8Black, 5 Hispanic -
AAAAA | . 3
Indication for biopsy: A
14 native kidney #& N = 15 (88%) AKI [ Thrombotic microanglopathy
3 allograft kidney N = 11 (65%) Proteinuria N =6 (35%)

-

CONCLUSION: Even with mild COVID-19 disease, patients can present with AK|
and/or proteinuria. Collapsing glomerulopathy and thrombotic microangiopathy
are frequently seen and can lead to irreversibie injury requiring dialysis.

Shreeram Akilesh, Cynthia C. Nast, Michifumi Yamashita, et al (2020)

@AJKDonline | DOL: 10.1053/).0jkd.2020.10.001

«Mbl He cMornn yCcTaHOBUTL NPAMYIO MHJDEKLMIO MoYeK
SARS-CoV-2 B Hallen cepun criy4aesB...» 20



HedpobuoncumnHele 3akntovenms npm COVID-19
B e S UL | n=13

A — COVID-19-accoummnpoBaHHas
konnantomgHasa rnomepynonatus + IgAN
+ OCTpOe nopexaeHune kaHanoues (B)

C — MH (PLA2R-oTtpuuartenbHas, Il cT.) +
Me3aHrnanbHasa ckrneposHas
rmomMepyronaTtus + ocTpoe NoBpexaeHue
KaHanbLeB

D — [(MomepynoHedpuT ¢ NOMYNYyHUAMM
(6onesHb LLleHnenH-IN'eHoxa) + ocTpoe
noBpexageHmne KaHarbLeB

E — anabeTn4ecknii rmomMepynocKriepos +
OCTPOE MOBpPEeXAeHNe KaHarnbLeB

« konnantoungHas rrnomepynonatma (CG) boina
2 &8 Hanbornee pacnpocTpaHeHHoWn rmomepynonatunein (62%)
o c CG npossnanack Taxensim ONMI n macensHom 1Y, HoO
5 A 6e3 MonHOro HedpOTUHECKOTO CUHAPOMA, oTekn B 15%
" e« novick BupnMoHoB SARS-CoV-2 He farn pesynsTaToB

Nasr S.H. et al.// Am J Kidney Dis.2020 Nov;S0272-6386(20)31120-3. 21



cxoaHo Obina 3aHuxeHa
pacnpoctpaHeHHocTb Ol npun COVID-19

30|%

»5 18,3-29

20 -
2,9-29
15
10
5 0,5-7 59 I[l
o-Nanns
NI R )

Bce 60sbHbIe BONbHBIE B bonbHbIE B

CTauuoHape our
Guan W.J. et al.// N Engl J Med. 2020,382(18): 1708-1720;
Huang C. et al.// Lancet. 2020;395(10223):497-506;
Wang D, 2020; Xiaobo Yang, 2020; Yan Deng, 2020
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YacTtoTta Ol npn COVID-19 Bbicokas

B
Kidney
Medicine
St i e e

Systematic review
s o 24 28% 46%
T Sources published up

to 10/14/20 U, Xy 30,639 (22'34%) (35'57%)

V== Mediine, Embase, Cochrane injury (AKI)

A roprinted s patients 2= % 2= %
:'sgsgpmxamm 1°=99% 1*=99%
Q 53 published &
1 preprint study
included ‘i 48 90/ 1 90/
‘ studies 0 0

Hospitalized patients

with COVID-19 ,,p,m, 27,525 (7-11%) (15-22%)
s AN SRR

Conclusion: Akl complicated the course of nearly 1 in 3 patients

Reference: Siver SA, Souligny WB, Shah PS, et al. The Prevalence of

T f 3 ; : ; { Acuste Kidney Injury in Patients Hospitalized with COVID-19 Infection: A
hospitalized with COVID-19 infection. Risk of AKI and dialysis dependance Systematic Review and Meta-analysis.

higher in critically ill COVID-19 patients in ICU. o A o g 1 RO v e—
= Ol nponsowno y 30% 6onbHbIX rocnutannampoBaHHbix ¢ COVID-19

[ |

OIMI ocnoxHuna TeyeHne 46% nauneHToB, Haxoaswmxeca B ONT
=  Kaxgbin 5 naymeHT, rocnutanusnposaHHbin B8 OAT, nonydun 3I1T 23



1 ctagusa Ol yawe HabnogaeTcs
,Ir y bonbHbIXx COVID-19 B cTaunoHape

% n= 6211
50 -
45
40
35 -
30
25
20
15 1
10 -
5 N
U |

44

,38-50%)

(9 28-40%)

19

(95% _22%)

1 ctaams 2 cTaams 3 cragmsa

Silver S.A. et al.// Kidney Med. Jan-Feb 2021;3(1):83-98. 24



[MopaxeHune novek Ha poHe COVID-19 —

HebnaronpuUaTHbLIM NPOrHO3
Kidney disease is associated with in-hospital death of

patients with COVID-19

m Patients Selection - \F:h Kidney disease‘ “’ MEETE Y "I

and in-hospital death

Prevalence of kidney ﬂ . - \
abnormalities e i R s

Confirmed COVID-19
Age>18y
No maintenance dialysis

No renal transplatation

14.4% Elevated Scr 5 P UL
13.1% Elevated BUN : :

N=701 13.1% eGFR<60 mi/min/1.73m?

Age 63y . o |

52.4% male 43.9% Proteinuria

42.4% severe 26.7% Hematuria

42.6% comorbidity « ) &

16.1% in-hospital death 51% | Acute kidney injury CONCLUSION:

Clinicians should increase their awareness of

e kldn Y Cheng et al, 2020 kidney disease in patients with COVID-19.
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BbICOKU PUCK CMepPTU B BonbHULLE
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Cumulative incidence

KymynatueHas yacTtoTa rocnmtanbHOW
- neTanbHOCTW 3aBUCUT OT NPOTENH- U reMaTypun

Proteinuria
Negahive iy 2¢ - 4
100 P<0.001
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li 7:‘7 ! ""_"’ |

Days
Number at risk
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un W N :
0¥ i'. 2 L 21
0 5 10 15 pa
Days

Uem BbiLLIEe NPOTENHYPUS,

TEeM BbILLE PUCK CMEPTU

b

Cumulative incidence

Hematuria
= Negative p» -
001 P<0.001
—
{3 _]- .
o
)00 ——‘—dr - L e
| Days
Number at risk
71'4 2‘|’. Lk
0 1= 2
Days

Yem Bhille remaTypus,
TeM BbiLLIE PUCK CMepPTU

Cheng Y. et al.// Kidney International Vol.97,N5, May 2020, p.829-838.



C

Cumulative incidence

KymynaTtuBHasa 4actoTta rocnutanbHOU NeTanbHOCTU

Baseline BUN

= Normal — Elevatad

00 4 P<0.001

YeM BbilLie YPOBEHb MOYEBUHDI
KPOBW, TEM BbILLE PUCK CMEPTU

Cumuilative incidence

3dBNCUT OT YPOBHA MOYEBUHbLI N KDEATUHUHA CbIB.KPOBU

d

Baseline serum creatinine

Normal — Elsvaled

P<0.001

Numbaer at risk
a0

U
Days

Yem BbliLLE YpOBEHb KpeaTUHUHA
KpPOBMW, TEM BblLLE PUCK CMEPTU

Cheng Y. et al.// Kidney International VVol.97,N5, May 2020, p.829-838.
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KymynatmeHaa 4yactora rocnmtanbHOU
netanobHocTn 3asuncut ot OI1[T
f Acute kidney injury

MNoo-AKi A

P<0.001

Cumulative incidence

P
=
28 _;.,J'
]
; PN aasvew
0O 5—-‘—'1
-
Davys
Number at risk
' s " Y .
1 1>
Days

Puck cmeptu Bbile npu OI1l1
Cheng Y. et al.// Kidney International Vol.97,N5, May 2020, p.829-838.
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3aboneBaHnsa NOYEK NPUBOAAT K NMOBbILLEHHOW

| BHYTPUOONBHNYHOW NeTanbHOCTU

Variables HRs 95% CI
Proteinuria

1+ 247 1:45-5.33 !

2+ ~ 3+ 6.80 2.97-15.56 ' * 4
Hematuria

1+ 3.05 1.43-6.49 k &

2+ =3+ 8.89 4.41-17.94 ' .
Elevated baseline blood urea nitrogen 4.20 2.74-6.45 —6—
Elevated baseline serum creatinine 2.04 1.32-3.15 —o—i
Peak serum creatinine > 133 pmol/l 3.09 1.95-4.87 ——

Acute kidney injury

Stage 1 1.90 0.76-4.75 o

Stage 2 3.53 1.50-8.27 k ®

Stage 3 4.72 2.55-8.75 - @
| i J | i | 1 ' | 1 | | | | 1 | 1 i)
1 2 3 4 5 & 7 B g 0 1 12 13 14 15 16 17 18

HRs
Cheng Y. et al.// Kidney International Vol.97,N5, May 2020, p.829-838. 29



Yewm Bbiwe ctagua OI1l1, Tem xyxe NporHos

PeTpOCI'IeKTl/IBHoe KOropTHOE mnccnenoBaHme
Bcero n=9657, OlMN n=3854 . Bbikun Ncxon He onpeneneH

Ol HeTt
OrmM1-3 cr
OMMa3ecrt
Ha
anarin3e
0% 25% 50% 75% 100%
Percent of patients

Ng J.H. et al.// Am J Kidney Dis 2021 Feb;77(2):204-215.e1.



Ol npn COVID-19 npoTtekaeT TsKenee,

| yem Ol gpyron atnonoruu

OTnn4us

Orir + CoVID-19 Or1ri
n=2600 n=19522

YactoTta Bcero, % 30,6 18,2*
OIMINM npu noctynnenunun, % 5 4,8
Ctaann 2 unu 3, % 11,1 4 9*
[MoTpebHocTb B agnanunse, % 8,5 3,6*
Bpema oT rocnntanmsauum 6.1 5.1
0o rnepsoro aunanusa, oH
Cpok ananmunaa, gH 10 4*
Pa3pewieHune OIl, % 58 69,8*
NeTtanbHoCTb, % 29,6 11,3*
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KakoBbl nepcnektuBbl nocrne Ol1l
Ha poHe COVID-19?

Y nauymeHtoB c OIIl, koTOpble BbRKUBAKT, OyOeT
NOBbILWWEHHbIW PUCK MNOBTOPHLIX - FocnuTanusauun,
peungmBUPYHOLLINX OI1[T, cepaeyHo-coCcyanCThbIX
OCIIOXKHEHUM W CMepPTU, KOTOopble B OCHOBHOM

nponcxoadatT B TeYeHue nepBoro roga Trocre
rocrnmtanmn3auyun.

Silver S.A., Siew E.D.// Adv Chronic Kidney Dis. 2017;24(4):246-252.
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XBI1 - dpakTop pucka OI1I1
Outcomes Among Hospitalized Patients With COVID-19 and AKI

Setting & Participants Analysis Results

Retrospective Survival Analysis , “i
Cohort Study )
: Ouibhime = No AKI AKI AKI-KRT**
= In-hospital death Q .
ol (o
13 hospitals in New York 4" Exposure = TR ™ 1 ==y AKI-KRT
; — AKI (time-varyin who survived
Q ogo.o ( Yo (n = 108)
myeslias
COVID-19 admission Adjusted for Hazard Ratio o ¢ 5.6 1.3
(95% CI) (5.063) (9.6-13.1) 5
N = 9,657 i Demo- lliness 30.6%
‘al == graphics severity remained on
@ Adjusted 3.4 6.4 diatysis upon
Mar 1 - Apr 27, 2020 : * Comorbid Lab ::';:rg‘)ﬂatlo Ref (3.0-3.9) (55-7.6) discharge
Followed to Jun 4, 2020 Y conditions tests

CONCLUSION: Acute kidney injury (AKI) in hospitalized patients 4 i:’. :g\::-';esgr?:ﬁemacemm therapy

. _with COVID-19 is associated with significant risk for death.

Jia Hwel Ng, Jamle S Hirsch, Azzour Hazzan, et al (2020)

@AJKDonline | DOIL: 10.1053/].a)kd.2020.09.002

= XBI1 go rocnutanusauumn obina eguHCTBEHHBIM HE3aBUCUMbIM
dhaKkTopoM puUcka, CBA3aHHbIM C HEOOXOOMMOCTbLIO Ananu3a npu BbINMUCKe
(ckoppekTupoBaHoe OR 9.3; 95% [N 2.3-37.8) 33



XBI1 - dpakTop pucka
TsHkenoro TedyeHns COVID-19

14

12

10

8
B S
a4 -

XD Yaim 9

Hospitalized, non-ICU Not hospitalized

ICU admission

Suated paz|eydsoy-uou snsian )|
(0 uousjensid ul auasayp pio4

D'Marco L. et al..// Clin Kidney J.2020 Jul 16;13(3):297-306.
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XBIT — akTop pucka netanbHOro ucxoaa
cpean nauneHTtosB ¢ COVID-19

XapakTtepuctuka Kateropun HR (95% [1)

n >17 MnH an. meakapTt C nonpaskoW Ha
EXW BW
/ N

CHuXeHne PyHKUMM noYek pCK® = 30-59 1.56 (1.49-1.63) >
" pCK® < 30 3.48 (3.23-3.75)
TWaHOB W
CaxapHbin anabet 2.27 (2.06—-2.50)
ApTepuanbHasa rmnepTeH3sus 1.09 (1.05-1.14)
XpoHunyeckune 3abonesaHus cepaua 1.57 (1.51-1.64)
AcTMa 1.55 (1.39-1.73)
[p. 3abonesaHnst opraHoB 1.95 (1.86-2.04)
AbIXaHUS]

Bo3pacT 60-69 2.79 (2.52-3.10)
Mon MY>K 1.78 (1.71-1.85)

Williamson E.J. et al..// Nature. 2020; Vol.584; p.430-436. 35



XBIT1 - bakTop puUCKa feTanbHOro ncxoaa
COVID-19 cpean nauneHToB Ha 3[1T

Results from the ERA-EDTA Reagistry indicate a high mortality due to COVID-

19 in dialysis patients and kidney transplant recipients across Europe.

T
A Transplant patients " ? | ransplant patients 350 2
3 Log-rank: p < 0.001 g;:\f? 60 300 &
P . 20.2% >~ 3 250 W
£ T .g ® a0 200 <
515 - g o 2 150 o
>0
- e . 20 100 3
hd .—-r-‘ _a g 1 £ E
10 I Patients with COVID-19 8% 10 5 5
o e 20 0 n =
3 51~ -~ Patients without COVID-19 gﬁ 0-39 40-49 50-59 80-89 70-79 80+
g o 0.2% u Probablity of death after 28 days (left vertical axis)
0 7 14 21 28 » Number of patients (right vertical axis)
ialysi jen
J— Dialysis patients 1000 2
Dialysis patients D40 goo 2
COVID-19  Controls -2 g ge 5
2 Log-rank: p < 0.00 - 230 600 =
N=4298 n=42980 %z —22% 0§ 400 §
i = 2
e 0 S 16 SN 200 &
(‘Matched on modalty, - - ) 5 gl 200 5
210 A oz 0 0
age, Sex, oountry, primary > - vl & 0-38 40-48 50-50 60-69 70-79.80-80 S0+
kidney disease, and time | % * J_,rI -~ -~ Patients without COVID-19
since dialysis initiation or | < © &,  CONCLUSION:
& 0 7 14 21 28 . .
umnsplanmhon .4 Time in days from COVID-19 diagnosis The pandemic has had a substantial effect on

mortality in patients on kidney replacement
kldne therapy, especially in the elderly and in male
Jager et al, 2020 dialysis patients

lNT[ﬂNAYIONAL
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KakoBbl nepcnektuBbl Xbl1 nocne COVID-197

«Bonpoc o ToM, noBbicntT N COVID-19 A0NrocpoYHbIv
puck passutud XbIl n Tem cambiM noTeHuManbHO
YBEMYMUT CNpPOC Ha NOAAEPXKMBAOWNKA AMannu3 B
byaylwem, TpebyeT AanbHENLLErNO U3YUYEHUS».

Bruchfeld A.// Nat Rev Nephrol. 2021 Feb;17(2):81-82.
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MmMmyHOcynpeccnsa y naumeHToB

C rromepynsipHbiMu bonesHsmu B neprog COVID-19

|

[MpekpaTnTb  nevyeHne  aHTUMeTabonutamm  nNaUMEHTOB C
noATBEPXAEHHOM UNU npeanonaraemMon MHdekUuen

PaccMmoTpeTb  BOMpoc O  NpeKpalleHun NCMNOoMb30BaHUA
aHTUMeTabonMToB ANd NauneHToB C YCTONYNBON PEMUCCUEN

OTpnaBaTb NpennoyvTeHne nekapcTBam KOPOTKOro AENCTBUS, a He
npenapartam ANUTENbHOro AENCTBUSA

N3beratb Ha4yana Tepanum Npu KpamHMX 3HaYEHUAX nokasatenemn
NN HeCTaHO4apPTHLIM NMOKa3aHUAM

N3beratb cTapta Tepanun AN NAUUEHTOB C MUHUMaNbHbIMU
cumntTomamm n ctabunobHom pCKo

[10 BO3MOXXHOCTU MEpenuTn OT B/B MHMDY3UM Ha mnepopasibHble U
BbIMOJIHATbL B/B MH(Y3UIO JOMA BMECTO KJIMHUKU

Ana naumeHToB, YydacTteByowmx B KW, npopgomkatb wu3yyaTb
npenapar, OTApPaBNsas NeKapCTBO AOMOW, €C/IM 3TO per 0S unm n/K
CpeacTtso, WM BBOAUTb €r0 B K/AMHWYECKOM  LEHTpeE,
paboTatowemy ¢ COVID-19, ecnu 310 B/B CpeAcTBO

Bomback A.S. et al..// CJASN June 2020, 15 (6) 876-879.
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[lnarHocTtmka  MOHUTOPUHT NaLMEHTOB
C rnomepynsapHsiMn bonesHsamun B nepunog COVID-19

icnonb3oBaTb buoncuto B KPUTUHECKN Ba>XHbIX CJly4adaXx

= HasHaudaTb aMmnmpuyeckoe neyeHue 6e3 Gmoncum Npm COCTOSHUSAX
C BbICOKON BEPOSATHOCTbIO MNPeaBapUTENLHONO TECTUPOBAHUS
(Hanpumep, BINIMH ¢ nonoxuntenoHon cepornorven ANCA)

n  OecpaHudyumb 3abop kposu Ons nabopamopHou b6e3oriacHocmu,
8bINOJ/IHAEMblIe 8 — KOMMep4yecKux (m. e. He 60/IbHUYHbIX)
nabopamopusix

= lcnonb3oBaTb [Aoma TECT-MOMOCKM AN  MOYM C  LEenbio
MOHUTOPMHIa NPOTENHYPUM

= llcnonb3oBaTb KOMMEPYECKME MocTaBnsieMble Habopbl ansa 24-
4acoBoro cbopa Mo4M, KOTOpbIE MOXHO cobpaTb QAoma WU
OTNpaBnUTb 0OPAaTHO

= OTNOXUTb NPOTOKOSILHYK BUONCUIO

Bomback A.S. et al..// CJASN June 2020, 15 (6) 876-879. 39



BcnoMoraTenbHbIN YX04 3a nauueHTamu
C rnomepynsapHsiMn bonesHsamun B nepunog COVID-19

= [lpogomkaTte npuem nHrnoutopos AP mnu BPA npu otcytctBun
SBHbIX NPOTUBOMNOKa3aHW Ha JaHHbIK MOMEHT

s [Ipodormkume rpounakmudeckue aHmubuomuku (Harpumep,
mpumemoripuma-cyrib¢hamemokcasora)

u CTI/IMyJ'II/IpOBaTb counaribHoe AnCtaHunpoBaHune
u |-|OOLLI,pFITb UCIOoJ1Ib30BaHME MaCOK BHE JOMa

= BakuuHauua npotms rpunna n nHeBmokokka (PCV13 n PPSV23)
Ons npenoTBpalleHns BTOPUYHON NI KO-UMHGEKLUIN

Bomback A.S. et al..// CJASN June 2020, 15 (6) 876-879. 40



OpraHu3aymMoHHbIE MEPONMPUATUSA ON1A NaUMEHTOB
C rnomepynsapHsiMn bonesHsamun B nepunog COVID-19

= V/I3MEeHuTb BCE BU3SUTDbI K Bpayy Ha T1eleMeanumnHckune
KOHCYI1bTauun

= [lo3Bonnte oducHOMY mepcoHany ynpaenaTb TenedoHamun u
COOOLLEHNAMN NALMEHTOB U3 AoMa

= Paspabotatb cTaHOgapTHbIM CcUEeHapuu pekoMeHaauunm  ans
NauueHTOB, 3BOHSLUMX C BonpocamMuy O BO3MOXHOM BO3OENCTBUU
COVID-19, Ha ocHoBe pekomeHaauumn LleHTpa mo KOHTpOM W
npodunakTuke 3aboneBaHum

= llcnonb3oBaTtb  TenemeauuunHckue KOHCYnbTaLuu, a He
TenegoHHble 3BOHKUM C OO0SIbHbIMU UMEKLWNMU NHPEKLINOHHBbIE
cumntombl COVID-19 ana nyywen oueHKU COCTOSAHUA ObIXaHns

Bomback A.S. et al..// CJASN June 2020, 15 (6) 876-879. 41



«3HaHne-cmnnay
®paHcuc bskoH
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[Toaxoabl K Ie4eHunto NoBpeXaeHUs NMOYeEK,
cBa3aHHoro ¢ COVID-19

Pathogenic mechanism Treatments*

1. Anti-viral agents
¥ S « Lopinavir/ritonavir
’ ‘ Direct mechanism of action of * Favipiravir
g 8 2y & ' SARS-CoV-2 to kidney injury * Remdeswir
‘ PR + Chloroquine
i \ . interferon atomization inhalation
Systematic hypoxia - NI | Cytokine storm 2 Immunotherapv
i | N [ * Glucocorticoids
- ! =l | * Immunoglobulin
,-r(«y YN\ ‘ a,o Cytokine storm and kidney injury  * Tocilizumab
' NG \, < * Convalescent plasma
!k' }\\ = 'r A | « Stem cell therapy
Renal hypoperfuslon ' Treatment related * Blood Purification Therapy
: . 3. Oxygen inhalation or artificial
. - L o —\ Lsy_“emat'c Proaih assisted breathing
Underlylng diseases: &> a ) .
* Chronic kidney disease Renal hypoperfusion 4. Volume and pressure control
.* Hypertension |  Treatment related kidney injury: 5. Blood Purification Therapy
'+ Diabetes * Drug-related or * CRRT
* Kidney transplantation hyperventilation-relevant *Plasma exchange
¢ Chronic glomerulonephritis * ’ mabdomyolysls *Plasma adsorption

.

""" *Further clinical studies are expec!ed to confirm these,
Cheng Y. et al.// SN Comprehensive Clinical Medicine, 2020, doi.org/10.1007/s42399-020-00529-0
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Hedponornyeckasa 6€30nacHOCTb 3TUONOrNMYECKOW
Tepanun, ncnonb3dyemoun ana nedeHma COVID-19
|

[Mpenapart [MpoTnBonokasaHusi/ ocobble ykaszaHusd

dasunmnpasmnp CK® < 30 mn/mMuH

C OCTOPOXXHOCTbBIO: Y MOXMNbIX MNALUEHTOB,
NaLMEHTOB C NOYEYHON HEOQOCTATOMHOCTbLIO CpeaHen
cteneHun Taxectn (CKO < 60 mn/muH n = 30 mn/mMuH)

Pempaecunsup CK® < 30 mn/mMuH

NMmyHOrnobynuH
YyesioBeka npoTuse

COVID-19
NDOH a He coobLlianoch

YMudpeHoBup

AHTUKOBMAHAA nrna3ma

BpemeHHble memodudeckue pekoMeHOayuu o rnpogunakmuke, duacHOCmMuUKe
u nevyeHuto HKU eepcus 11 om 07.05.2021
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Hedponornyeckasa 6e€3onacHOCTb NAaTOreHeTU4eCcKomn
Tepanuu, ucnonb3dyemoun anga nevyeHmna COVID-19

[Tpenapar [lpoTBONOKa3aHus/ ocobble ykaszaHus
BapnuntnHné (v JAK1, JAK2 KnHa3) e aan b
TopauntnHmé (n JAKL, JAK2 KnHa3)

Hetakumab (MA IL-17A) He cooblianoch
Onokunsymab (MA IL-6) He coobwanocb
INeBunnmab (MA IL-6)

Tounnuaymab (MA IL-6) IMMyHOCYrnpeccuBHas Tepanvs npu
Capunymab (MA IL-6) TpaHcnnaHTauMm opraHoB
KaHakuHymab (MA IL-1[3)

MeTnnnpeaHM30noH

[lekcameTasoH He coobLlianoch
[MOPOKOPTU3OH

BpemeHHbIe MeMOAuUYecKUue pekoMeHOayuu ro ripogunakmuke, duazHoOCmMuUKe
u nedyeHutro HKU eepcusi 11 om 07.05.2021 45
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