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KoHuenTyansHaa Mogernb OCTPOro

noBpexageHmnsa novek 2004-2007

OlnH

HOpMma CDaKTopbl pucka
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OCJ10XKHeHUA
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OueHka ®P HOunarHoctuka  JleyeHue 3amecTuTenbHaa no4ye4vyHas
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Mo Lewington A.
Kl 2013;84:457



Kputepuun OINM no KDIGO-2012

Cragusa | YpoBeHb KpeaTUHMHA O6bem Moumn

1 [oBblweHne B 1.5-1.9 (50-99%) pa3a no | <0.5 mn/kr/yac B
CpaBHeHMIO ¢ 6a3asibHbIM YPOBHEM UM | TedeHune 6-12 yacoBs
noBbllleHne He MeHee 0.3 mr/an (26.5
MKMOJ1b/N1) B TEYEHNE 7 AHEN

2 [loBbiweHne B 2-2.9 (100-199%) pa3a <0.5 mn/kr/yac B
oT 6a3a/bHOro YpoBHS B TeueHue 7 TeyeHue 6onee 12 yacoB
oHeu

3 [loBbILIeHME B 3 pa3a OoT 6a3asibHOro <0.3 mn/kr/4yac B

YPOBHS, WIN NOBbILLIEHNE Scr HE MEHee
4.0 mr/on (He MmeHee 353.6 MKMOJIb/N)
Nn

Hauano 3M1T nan y nuy monoxe 18 net
CHwXeHne pacyeTHon CK® meHee 35
MJ1/MUH.

TeyeHne He MeHee CyTOK
UN aHypus B TeYeHne
He MeHee 12 yacoB




3abonesaemocTtb Ol B Mmupe: MetaaHanus
(N=312; n=49 147 879)

3a6oneBaemocTL | 1 V3 naTm rocnutanusauum
o 50 - y B3pocnbix U 1 n3 tpex
S 40 - rocnutanu3sauun y aeteun
2
D — OCJ10XKHAEeTCA pa3BUTUEM
S35 30 /232
£ 32 T onn
=& 20 1 .
3 | 10
_8 10 4.8 40 53
o o . . . | . —=—
Owverall Stage 1 Stage 2 Stage 3 Dialysis
(KDIGO- (Risk) (Injury) (Failure) Reqguirement
equivalent)
MNo. studies 154 112 108 108 189
No. patients 3,585,911 3,303,292 3,281,715 3,281,715 29,400,495
JleTanbHOCTb
70 -
o — B0 - o 49 .4
25 Y 47.8
82 o0 | 13.8% y petemn : [
oy
=
® o 40 28.5
= B ] 23.0 T
30
= = " 15.9 I
2 £ 20 A 1
(=]
£ E i 1
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O T ] L 1
Owverall \S(.Egt;/ Stage 2 Stage 3 Dialysis
(KDIGO- i (Injury) (Failure) Requirement
equivalent)
Mo. studies 110 26 25 25 31
MNo. patients with AKI 429 535 8,226 42,354 42,354 6,534

Susantitaphong P. et al. Clin JASN 2013; 8:1482



YacroTta BHyTpnbonbHuuHoro OMM (n=31970)

Total number

n=1,277
n=1,566
n=2,738
n=1,631
Nn=539
Nn=758
n=647
n=866
n=7,735
n=946
n=2,989
n=3,277
n=1,519
n=433
n=1,243
n=1,418
n=2,938
n=2,720
n=6,777

T T TTTRSSSSSA N Sepsis, 68.4%
Pneumonia, 52.5%

ASS T Congestive heart failure, 47.4%
Acute myocardial infarction, 46.4%
LS T Chronic kidney disease, 45.6%
AAAWVNENE Lymphoma, 33.6%
Liver disease, 33.1%
LSl Rheumatic disease, 21.5%
"M Solid cancer, 21.0%

k]l Hypertensive disease in pregnancy, 6.1%
RSSO ST Viechanical ventilation, 63.9%
Critical care, 60.3%

HSCT, 55.9%

ARSI Cardiac surgery, 52.2%
[SSSEE \Vascular surgery, 50.0%

Thoracic surgery, 47.3%

A Sl Usage of contrast media, 34.2%

Abdominal surgery, 27.2%

] Obstetric procedures, 1.0%

20% 40%

O Stage 1

1 ctagusa
oTMeuvaeTcs C
npeobnaparo-
e YacToTOM

D Stage 2

W Stage 3

0% 650% 30% 100%

Zeng X. et al. Clin JASN 2014




Population Incidence of Akl

YacTtoTa Ol npn KopoHapHbIX BMeLlaTenbCcTBaXx
(kaTteTepusauum n HKMN) B CLLUA (N=3 633 762)

OINl-koHcepBaTUBHOE NneYeHne OlM-remoguanus
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Brown J.R. et al. J. Am Heart Assoc 2016



TpaanumnoHHble ocrioxxHeHusa Ol
«bonbHon ymupaet c OlI1, a He ot ONI»

[ Mnepkannemus

MeTabonuyeckni aumgos ¢ BbICOKMM aHUOHHbIM
MHTEpPBaNnom

[ MnepBonemMmuna (OTEK Mo3ra, OTEK NErknx, cepaeyHas
HeOOCTaTO4YHOCTb, apTepuanbHasa rmnepTeH3ns).

[nzanektponutemus (HaTpun, ocdoop, KanbLuu,
MarHumn)

Ypemusa (nepukapanT, aHuedanonaTums,
KPOBOTEYEHME)



Relative <

1 Renal Support Therapy

CBoeBpemMeHHoCTb (“early”) Hayana 3T npwu O

Indication >  Absolute

Renal Replacement Therapy

“Early” <

Outcome

Timing > “Late”

>

OTHOCUTEeNnbHbIe
nokKasaHus

[leperpyska *XMOKOCTblO

‘IMMyHOMOAOYNSAUMS MPU
cencuce

[N AoCTMXEHNS
ageksaTHoro nutaHma (bOH)

«XnmuoTtepanus

AB6ContoTHbIe NoKa3aHma ¢

*HapyweHuna KOC
«[1n33neKTponnuTeEMUS

*[MnepBonemMusi, OTEYHbLIN
CUHOPOM,OTEK NErknx

*Asotemusa (Ur -35 mmonb/n)

Villa G. et al Crit Care Clin 2015



I'Ipop,neHHa;l n nutepmutTupytowaa 3T npu O

100% - M Recovered HNotRecovered

BbhxuBLiue
p-value 0,02
80% - /

90 ,quﬁ 60%

YmMmepuime

40%0

118
2 0% (33.4%) —0

(24.6%)

0%

UHTepmMmutTUpyrowas lNMpoaneHHasn

Reason for Not Recovering from
RRT at 90 Days

Died before 90 Days 66 (55.9) 42 (60) 108 (57.4)
Entered USRDS before 90 Days 52 (44.1) 28 (40) 80 (42.6)

IHD (N=118) CRRT(N=70) AN(N=188) P-value

0.65

N Recovered Mot Recovered

B
100% BbbKkuBLUMe

p-value 0.17

B80%
365 gpHen
60%
YmMmepuime
191
40% (54.1%) 162

(45.9%) 115

(40.4%)

20%

0%

UHTepmutTUpyrowas lNMpoaneHHasn
Liang K.V. et al. CJASN 2015



OTAaanéeHHble OpraHHO-CUCTEMHbIe UCXoAbl Y
naumeHToB ¢ OIMN, nony4yaBwux 3MT

cxonobl OP (O 95%)
He Obino OIIT BoccraHoBuBwMe | He
doYHKLUMIO BOCCTaHOBUBLUME
JoYHKLMIO

KopoHapHbie [p. CpaBHEHUA 1,67(1,36-2,04) -
coObITUS
KpoBoTeueHus -»- 1,3(1,14-1,48) TIMH 2,31(1,92-
KKT 2,79)
NHcynbT -»- 1,25(1,10-1,65) -

Taxenbin cencuc

_))_

1,58(1,15-2,16)

TMH 1,99(1,71-
2.31)

AKTUBHbIN thC

_))_

3,84(2,07-7,10)

6,39(3,57-11,45)

Heonnasuu

1,49(1,02-2,03)

[lepenombl KOCTEN

[p.cpaBHEHUSA

6,59(2,45-17,73)

[Mo gaHHbIM nuTepatypbl Shiao C.C. et al. Critical Care 2015




CMepTHOCTbL Npu BHe- (N=686) 1
BHYTpMbonbHM4YHOM (N=334) Ol1l1 B Te4yeHune 14
MECSILEB

Ctagun OcTtporo noBpexaeHUs no4vek

3

3 1 2

% Patients

BHe6onbHMYHOe OI1r BHyTpn6onbHu4yHoe OIM
Wonnacott A. et al. CJASN 2014



OncdyHKUMA NoYeK U cepaevyHO-coCcyaucTas fietanbHOCTb Nocre
COCYAUCTbLIX XUPYPrm4yecKnx onepauummn

[A] All-cause mortality

ESRD CED without AKI
100 AN with CKD Mo known kidnay
AK] without CKD '
e BO-
=
E 60 -
{m ]
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o e onn+xsn
I:l 1 ] ] ] 1 ]
0 2 4 E g 10 A 14
Time SIinCce Admission, v XBn
Adjusted cumulative mortality rates

e
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B [ 10-y Cardiovascular-specific mertality
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L 1 B [ 10-y Cancer-specific mortality
£ oo
Z a0-
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AK1 With CKD Without
(n=128) CKD AK] Kidney Diseaso
(n=338) {n=160) {(n=1557)

Huber M.JAMA Surg. 2015



[TocneonepaunoHHaa Oll1: BbIKMBAEMOCTb U

100% =

75% <

50% =

25% +

0% +

cMepTHOCTbL (N=35302)

AKIN stage
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Mortality rate (per 100 person-years)

1 1 1 I I I !
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(62}
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Days after surgery

o

- No AKI Stage 1 = Stage 2 —Stage 3

Log-rank P<0.001

AKIN stage 3

Ucxopbl ONIN 3aBUCAT He TONMbKO OT CTaAUN,HO U OT ANIUTENIbHOCTU OCTPOM
AUCKYHKLUNN noYvek

Coca S.G. et al. Kidney Int.2010



OcTpoe He3HaYUTENBbHOE NOBbILLEHNE
KpeaTuHuHa kpoBu(OIl1l1-1cT) ¢ yyeToMm
NPOAOIMKUTESNTIBHOCTU AUCMYHKLINN MOYEK,
KOTOPOE npexae He NpuHMUManochb BO
BHUMaHUE KIMMHUUUCTaMU (B paMKax
npegcrtaBneHnm ob ocTpoun noYeyHou
HeJoCTaTO4YHOCTU),B HACTosLLlEe BPEMS
OOJHKHO paccMaTpuBaTbCs Kak
MPOrHOCTNYECKN HEBNAronpuUsTHbIN
doaKTop pUCKa BbICOKOU NeTanbHOCTH



“BonbHou ymupaet ot OIlI, a He ¢ OIMN”

Brain

Heart . * P KC and G-CSF
* Altered cytokine * T microglia and GFAP
profile, TTNF-q, IL-1 * P vascular

* T Neutrophiltracking permeability
* P Apoptosis
W
Underlying lliness
* Sepsis
¢ |schaemia

* Inflammation

Lung

* Alteredcytokine
profile

* Alteredvascular
permeability

* Transcriptomic
changes

* Altered leucocyte
activity

%

Gl Tract
* P Panethcell IL-17A
« I Channel Inducing
factor
« P K* excretion

cute Kidney Injury I

Liver
* P vascular permeability
&) * Altered cytokineprofile
Bone * Poxidants, J antioxidants
* Coagulopathy * P serum bilirubin, transaminases
* Anaemia * ? Altered lipid metabolism
* Leucocyte dysfurction *? Altered protein metabolism
* 7 Altered hepaticdrug metabolism

Lane K. et al. NDT 2013



Kidney Injury

(1) #t Inflammation

(2) tt Cytokines
@) Mt Cell death

PeHoO-NyNbMOHaNbHbIX KOHTUHYYM

Lung Injury

Loss of kidney function

+GFR

@) + Electrolyte and acid/
base abnormalities

) + Urine output
(3) t uraemic toxins
(@) 4 Cytokine clearance/

| EEEbollsm

# Non-cardiogenic pulmonary oedema |
pulmonary oedema t Inflammation

Faubel S., Edelstein C.L., 2015



Kapp,uo-nynbMOHo-peHan bHblé B3aUMOOTHOLUEeHUA

Renal blood flow <
Injury/apeptosis
TIMP=2 AGFBP-7, NGAL L-FABP, KH-1, a-GST) m-GST, THF-a/ AR d1L-6'p
Tubuwlar reabsorption «-
Urine albumin, urimary cystatin C, NAG

. <<z |

Vascular permeability - _ _
Leukocyte trafficking A Leukocyte infiltration
Injury/apoptosis Injury/apoptosis
ENEC/NKCCL - hs-cTnT, BNP, NGAL,
Aaquaparin S TNFI"‘:':F'M'.#_}L’}ILL'E-
TNF-a, IL-1B, IL-& 4
Fibrosis/ Fibrosis/remodeling Fibrosis/sclerosis
vascular remadeling BNP, FGF-23, NGAL, KIM-T,
Galectin-3, Galectin-3, Galectin-3,
TGF-B1 Socluble 5T2, TGF-g1
TGF-B1

v

Lurigs o< 2 % I - Kidney

Heart

Husain- Syed F. et al. 2015



OcTaTtouHbin anypes (CKD) Ha remogmanuse:

 bonee agpdekTnBHOE yaaneHne ypeMmnyeckmx TOKCUHOB,;
e Jlydwinm KOHTPOISb YPOBHSA oocdaToB U rmneprnapaTnpeonsa;

e Jlyyqwnum koHTponb Bonemun, ALl n cepaeyHo-cocyancrbIX
OCIOXXHEHUN;

* YnyyweHune nokasatenemn NNTaHus;

e CHWmxXeHne NoTpebHOCTN B 3PUTPONOI3CTUMYITUPYIOLLIUX
npenaparax;

* YMeHbLUEHNE NMPOoBOCNannUTENLHOro cTaTyca;
* YnydlweHne Ka4yecTBa XN3HWU;
* CHmXeHne obLllen cMePTHOCTU

Termorshuizen F. et al.2004; Radulescu D. et al. 2009; Wang A.Y.M et
al. 2001; Wang A.Y., Lai K.N.2006; Perl J. 2009; Brener Z.Z. et al.
2010; Iwasawa H. et al. 2013; Pecoits-Filnho R.L. at al. 2003; Brener
Z.Z. etal. 2011, Nechita A.M. et al. 2015.



KoHuenumua ocTporo  XpoOHNYeCKOoro
noBpexgeHunda novyek no KDIGO-2012

Obll

eOb[1- ocTpast 60/1e3Hb noYek

eOl1IM - OCTpO€e MoBpeXaeHMe nodvek

oXbI1 - XpOHM4eckas 6one3Hb noyek



NMpokcumanbHbIN EMOMapKépbl OI—I I_I AucTtanbHbIN

Exosomal fetuin-A
L-FABP

KaHanew ver'EleachB Sl KaHanewy
Kim-1 -
Clusterin . . Osteopontin
NGAL . . Clusterin
GST-o o . GSTw/'rx
B2-microglobulin . (N NGAL
a1-microglobulin ’ . H-FABP
NAG y } | + Calbindin D28
Osteopontin 7 5
Cystatin C (urinary) -
L : CobupartenbHas
IL-18 \ L Tpybouka
HGF t‘ 5
- 1 | /  Calbindin D28

i .
s A - Metns Menne
& = "
Momepynbl e e - Osteopontin
- &M ey . NHE-3
Total protein " ’
Cystain C (urinary) .~
pB2-microglobulin
a1-microglobulin
Albumin
Papilla <«— Cortex
Pelvis Medulla

Ureter TEE

Murray P.T. et al. Kidney Int.2014.



OnarHoctuka Ol npu Kapanoxmpypruvyeckmx
onepayuax ¢ ucnosibzosaHnem NGAL

De Geus H. et al. J Thorac Cardiovasc. Surg., 2016.



3HayeHne NGAL B nporHosmpoBaHumn OIl1
y 00s5bHbIX OKC, He noaseprasuimxcs YKB (o2 nawesra)

ITpoTHO3HPYEMBIH NGAL | UyBCTBHIENE- Crnenndmd- AUC | P
mapamMerp B HOCTB, % (95% |HocTe, % (95%

MOHUe, | JOBEpPHIESIBHBIH | JOBEPHISTBHBIH

HI/MI | HHTEDBAT) HHTEPEBAT)
OITIL, (53 4en.(26%)) >29.6 |27 (16-41) 84 (76-89) 0.52 | 0.68

NGAL B Moue, HI/MI
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MeH3zopos M.B., LLlytoB A.M. JlunokauH, accouumnpoBaHHbIi C XenaTuHa3on HeMTPOUIOB B MPOrHO3MPOBAHMN OCTPOro NOBPEXAEHNS NOYEK Y BOMbHBLIX C OCTPbIM KOPOHAPHbLIM
cuHgpomom. /[KNUHNYECKAA MEOVUMHA. — 2014. — T. 92. - Ne3. c.54-58.



Cumulative Proportion Surviving

KymynartusHaa gosna cnyyvae npu TICK 6e3 nosbilleHUs:

S L L L eI L B
, M w dx L o N o v ©
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A.llaHenn buomapkepos

Survival Function
=O=Complete + Censored

90.7%... ONM Het-6,8% ||
OMNMectb-932% || £ 0,7
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B.KpeaTuHuHa

Survival Functio
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ONMN HeT-40%
OrIn ectb-60%
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Survival Time
Hepnenun nocne TICK

Mo kpeatnHuHy B 53,2% crny4aeB oCcTpoe
noBpexaeHue noyvek npu TICK He
AVnarHocTupyeTcs

1 2 3 4

Survival Time

Hepgenu nocne TICK

HUUN Hedponormumn 2016
do6poHpaBoB BA,
CmupHoB KA




buomapkepsbl n puck OIl (nepBble 48 4acoB) Npwu

OUNMNST (n=189)

80
70
. /
- /
< =0 m BNP
=
— [
i 40 ~ msST2
P = NGAL
=
i 30 B Cystatin C
=
o
< 20 e
0 T i _
Quartile 1 Quartile 2 Quartile 3 i
BNP <74.63 74.63-204.0 204.01-1017.25 >1017.25 pg!mL\ P<0.001
sST2 <26.75 26.75-39.05 39.06-73.73 >73.73 na/mL P=0.001

A <68.39 68.39-112.0 112.01-236.0 = - L P<0.001
Cystatin C <0.69 0.69-0.96 0.97-1.25 >1.25 mg/L P=0.002

Tung Y-Ch et al. PLOS One 2015



Perynauuna KneTo4yHoro uukKna

PaKTopbl
pocTa BHelUHUEe CTUMYIIbI
j ‘Uwemus/penepcdysunsn
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Yyactue TIMP-2 / IGFBP-7 B apecTe KNneTo4HOro uumkna

TIMP-2 IGFBP7
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Kashani K. et al. Crit Care 2013



True Positive Rate (Sensitivity)

TIMP-2 / IGFB-7 mouu B ganarHoctuke OIl1l
N: Opal=153; Sapphire=728; Topaz=408
AUC: Opal=0.79(0.69-0.88);Sapphire=0.80(0.74-0.84); Topaz=0.82(0.76-0.88)

ROC Curves Sapphire, Opal, and Topaz
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Kellum J.A., Chawla L.S. NDT 2015




PeCTI/ITyLI,I/IFI OCTPOro noBpexgeHumd noyvyek

Normal repair

Loss of polarity and brush border
Acute kidney injury

® Na+/K+ ATPase \ / - Iﬁ\ Cell Death

uou I - (AT gIT) " .T"‘

Normal proximal
tubule cells L x - I - \Sloughing of viable

_.A_ T e AD and dead cells

into tubular lumen

Differentiation and L t ._] INTEGRUM @5Q: @
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Migration and
dedifferentiation of
viable tubular cells
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Canaud G., Bonventrel. V. NDT 2014



Bnomapkepbl 0CTalOTCA NOBbILWLEHHbIMU B Te4eHue 7 net
nocrie KapauoxmpypruiecKkou onepauum y geteu,
ocnoxHuswewnca OIM
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Cooper D.S. et al., CJASN 2015
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International Society of Nephrology’s Oby25 initiative for
acute kidney injury (zero preventable deaths by 2025):
a human rights case for nephrology

OueHka PaKkTopoB pUCKa
Risk assesment

Peabunurtauus
Rehabilitation
PacnosHaBaHue
Recognition
KnnHuyeckue npoToKorbl OpraHusauyuoHHbIe
Jfle4eHUs1 C Y4eTOM MEeCTHbIX MeponpuaTUA No
yCIoOBUM OKa3aHWI0 NOMOLLMU
Renal support Response
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