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Centnueckoe octpoe mospexxaeHmne nodek: C-OIIII
Septic Acute Kidney Injury: S-AKI

CuHapoM, OHHOBpEeMEHHO COOTBETCTBY O
KputepusaMm cericuca v OIIIL.
Y 30-50% xpwuTutecKknx HaMeHTOB JMarHOCTUPYyeTCs
v cericvc v OIIIL.
Cencnic crumynmupyet passurme OIIII,
OIIII - pa3sBuTHe cericumca.
MopOngHocTs 1 stetaibHOCTh Tpu C-OIIII BhIIIIE,
gyeMm 1ipu cericvce v OIIII 1o oraesrbHOCTH.



Paszsurme C-OIII1

IIpu mocrynieHun BryTpurocnmuraabHoe
Presentation . Hospital-acquired
OIIII

1) | Sepsis ——>  AKI

C-OI1I1
Sepsis Sepsis
2) > +
AKI AKI
Onm

3)  AKI ——> Sepsis
OII -

OIIII pa3BmuBaetcs y ~ 50% marymeHTOB ¢ cericucoM
Cenicuc pa3BuBaerca y ~ 50% mammenTos ¢ OIIII

Godin M et al., Clinical Approach to the Patient With AKI and Sepsis
Seminars in Nephrology, Vo0l35,Nol,January2015,pp12-22
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Sepsis as a cause of AKI
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FIGURE 1: The trend in number of sepsis cases 2011 -2016
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CmeprHOCTs ipu OIIII, cennicuce 1 C-OIII1

S C- OIIII
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INTERNATIONAL

Clermont et al., KidneyInt 2002



CmeprHOCTE 1ipu cericuce, OIIII n C-OIII1

u [CU OPUT i3 29.7
® Hospital Tocnmrans &4

None Sepsis Non-septic Septic AKI

Cencuc AKI

OTITI C-OIIII

Bagshaw et al, CC 2008 |

Bagshaw SM et al. Early acute kidney injury and sepsis: a
multicentre evaluation. Crit Care. 2008;12(2):R4



m Deaths

® Renal Replacement
Theraphy
 Nephrologist Follow-up

38%

AKIN 2
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Yewm OIIII «wiryurie», uem OIIH

TepMT/IH OIIII o603Hauaer IIOBpEe’XaeHNne I1104€K, HO HeE 00s13aTeJIbHO
PE€HaAIBHYIO ,ZH/ICCI)YHKLH/IIO. PenasipHOe IHOBpE’XKaeHmne y>ke eCrb,

HO peHa/IbHas1 OcPyHKIOMA KpeaTMHMHOM ellle He BhISIB/IsIeTCA.

PanHior0 nuarHoctuky OIIIl, korga HapymieHNsI IJI0MepPY/IAPHO
dyHKIMM, cOIJIacHO KpeaTMHMHY, ellle He 00Hapy>KMBaIOTCA

obecrreunBaIOT TYGYJIHPHBIQ MapKephl.

Hanmvane TyOy1sspHOTO moBpeXKaeHMs IIPY OTCYTCTBUM
IJIOMepYJIIpHON OUchyHKIIMM, AMaTHOCTUPYEMOV 110 KpeaTMHUHY -

«cyoxaunuueckoe OIIILI»
ITpuanmnuaneabie oTinuane OIIIT or OITH:
-y OIIII ectb cyOxImHEMYecKas dasa,

- OIIIl, B ot;inume ot OIIH, 3T0 moTeHIIMaIbHO 00paTMas
TIaTOJIOT VS

Bagshaw SM. Subclinical acute kidney injury: a novel biomarker-defined syndrome. Crit Care Resusc. 2011; 13(3):201-3.



OIIII: RIFLE & AKIN

RIF LE CKD Jmypes

Bellomo R et al et ADQI. | Risk Puck 1 Crx 1,5 wiu | CK® >25% < 0.5Mi/kr/a X 6 4
Crit Care 2004:8:204-212

Injury Ilospexaenue | 1 Crx 2w | CKO > 50% < 0.5mur/kr/a x 12 4

Failure 1 Crx 3 wiu | CKO > 75% <0.3vu/kr/u x 24 4
HecocTosTe IbHOCTh (wu Cr = 350 MxkM/71 ipu WM anypus X 12 1
(RIFLE-Fc¢) obicTpom T Cr > 44 mxm/11)

Loss nepcuctupyromasi OITH = nosnnas noreps
Iloreps Gpynkuuu BbI/ICJIUTEJILHOM (PYHKIIMH MOYeK > 4 He/lelb
ESKD (End Stage KOHEYHasl CTa/IUsI TIOPaKeHHUs I0YEK = II0JIHASI TIOTeps
Kidney Disease) BBIJICJTUTEILHOM (DYHKIIMH TTOYEK
TepMuHansHas >3 MecsileB

cragust XIITH

Crampisn Cemoporounsni Cr Jype3 AKIN

Mehta RL et al.
Acute Kidney Injury Network
Crit Care 2007;11: R31.

1 1 Cr > 26,4 MKMOJIB/JT <0.5m/kr/u x 6 4
wm T Cr x 1,5-2 paza

2 1 Crx 2-3 paza <0.5wr/kr/u x 12 4

3 1 Cr x 3 u 6osee pa3 < 0.3Mmr/kr/a x 24 4
wm Cr > 354 mxMous/in ipu OpicTpoM | WM anypus X 12 1
Cr = 44 mxMoub/J1
wmm 31T

varrepvm OCHOBAHBbI Ha ITOKa3aTe/IAX CHM>KEHMA I‘JIOMepy.TIﬂpHOﬂ (bYHKI_H/II/I



DBostronusa onpenexeant OIIII

ADQI: modified
Baywaters KDIGO: RIFLE criteria; KDIGO and novel
and Beall: The term ‘AKI"is | | uniform AKI novel biomarkers | | biomarkers
first introduced to classification separate (susceptibility,
description || reflect the full based on RIFLE || dysfunction stress, dysfunction
of ARF spectrum of ARF | | and AKIN from damage and damage)

w 2004 2012 2013 2016 2017 2019...

ADQI: RIFLE criteria for Tubular Cellcycle Potential introduction of new
ARF staging and diagnosis damage arrest KDIGO criteria:
biomarkers biomarkers e Stress: TIMP2 x IGFBP7
ADQI: AKIN classification: used to detect identify AKS * Capacity and susceptibility:
absolute SCr criteria subclinical AKI RFR and FST
added to RIFLE * Damage: TIMP2 x IGFBP7

* Dysfunction: SCr, UG,
proenkephalin A and

[ ] Clinical [ ] Clinical and biochemical cystatin C

* Progression or recovery:
specific biomarkers and RFR

[ ] Clinical, biochemical and molecular

[ ] Clinical, biochemical, molecular and stress tests

IGFBP7, insulin- like growth factor binding protein 7;
FST, furosemide stress test; RFR , renal functional reserve;
TIMP2, tissue inhibitor of metalloproteinases 2; UO, urine output.

Howitt, S. H. et al. The KDIGO acute kidney injury guidelines for cardiac surgery patients
in critical care: a validation study. BMC Nephrol. 19, 149-156 (2018).



Ha nmytit K HOBBIM Kputepwam OIIII:
RIFLE + TyOyisspHBIVI OMiIOMapKep

No AKI  OIIIT et

RIFLE-negative RIFLE otp.
Biomarker-negative Mapxep otp.

AKI with tubular damage OIIII ¢ TyOy 1sspHBIM
IOBpeXIeHneM

RIFLE-negative RIFLE otp.
Biomarker-positive ~ Mapkep moJ10>KMTeIbHBIN

AKI with function loss
OIIII c yrpaTov dpyHKIMM

RIFLE-positive RIFLE mostoxr.
Biomarker-negative Mapxep oxp.

AKI with function loss and tubular damage

OIIII c yrpaTon HKIIMW Y TyOy/IApHBIM NIOBpeXXaeHeM
R|F|.E-pOSI¥IV6 Rd[)ELE ILJIOKUTEIbHBIN

Biomarker-positive Mapkep H0J10>KUTeIbHbBINI

B OospmvHCTBe ciiy4daeB camas paHHsAsa craans OIIII -

pasBuTHe TyOyIsIpHOM ANCPYHKIIVM, KOTOpOe IPOMUCXOaUT
IIpW ellle COXpaHEeHHOV IJIOMepPyJIApHON PyHKIIN.

Ronco C et al. Subclinical AKI is still AKI. Crit Care. 2012;16(3):313.

Haase M, Kellum JA, Ronco C. Subclinical AKI--an emerging syndrome with important consequences.

Nat Rev Nephrol. 2012;8(12):735-9




ITatodnsnonorusa passurusa C-OIIII:
ot cericvica K OIIII

Tpaduyuonunas konyenyus:

IIPY CceIICHce CMCTeMHas IMIIOTeH3Ms BeJeT K
peHaIbHOV MIIeMIM, YTO BeJeT K OCTPOMY
TyOy/JIIpHOMY HEKpPO3y M, B UTOTe, K runonepdysun

Oonaxo:

Paszsurme C-OIIII ripovcxoauT v Ipu OTCYTCTBUM
runonepdy3un v Ipu HOpMaaIbHOM MIN
IIOBBIILIEHHOV CKOPOCTV KPOBOTOKA

CoBpemennan koHyenyus:

«Tokcu4aHass» cenTuUvecKasi KpoBb, coep Kamiast
IIpOBOCHa/INTeIbHBbIE MeANaTOPhbl, IPOBOOMPYET
BOCIIaJIEHVeE B [I0YKaX, YTO HapymiaeT
MUKPOLUMPKYJISALNIO B peHaIbHOV [IapeHXnMe,
CTUMYJIMPYeT MHPMIBTPaIMI0 MMMYHHBIX KJI€TOK

", B UTOI'€, IIOBpE€’KId€T KaHa/IbIIbI»



Ot cericuca xk OIIII1

Bacterium
®

DAMPs

&

Kidney endothelial, glomerular and tubular cells

Il

[
Endothelial
activation

\

TGF
activation

Cell-Cycle
arrest

Programmed
cell Death

Microvascular

changes

|

J

|
Septic acute kidney injury

PAMPs - Pathogen-associated
molecular patterns;

- MoJieKyJisipHble IIaTTepHBbI,
accoMypoBaHHBIE ¢ ITIaTOTeHaMWM

DAMPs = damage-associated
molecular patterns;

MoiekysisipHble IaTTEPHBI,
accolMypoBaHHBIE C IOBpPeXXIeHMUAMM

PRR = pattern recognition receptors;
IlaTTepH-pacio3HaIne peuenTophl

TGEF - tubuloglomerular feedback
- TyOynornomepyisipHass oOpaTHas CBA3b

Martensson J, Bellomo R. Pathophysiology of Septic Acute Kidney Injury
Contrib Nephrol. 2016;187:36-46.



Ot cenncmuca K OIIII

Bcnasienme, niMpKyisiTopHasA AucdyHKIMs, OM03HepreTmKa
M aJanTanmsa TyOyIsIpHBIX KJI€eTOK K IIOBpPe>XIeHUIO

Afferent arteriole Efferent arteriole
°9o%00 ° SRR aee—— xx‘x"m

8)
[ ™o Filtered
U pamMPs/PAMPS
©  and inflammatory
mediators

" o, Activated leukocyte
Proximal ke
Tubule . °
1 2 peritubular DAMEs/PAMES
Tubular 7 il
Epithelial <jo capillary Other inflammatory
Cells H mediators (i.e. cytokines)

£ Dendiitic cell

Homez H et al. Unified Theory of Sepsis-Induced Acute Kidney Injury: Inflammation,

microcirculatory dysfunction, bioenergetics and the tubular cell adaptation to injury
Shock. 2014 January ; 41(1): 3-11.



Ot cericuca xk OIIII

C-peakTuBHBIN 0eJI0K: APYI, CBUOETEIb VIV Bpar?

CPb: «aABYy/IMKMIN» Y4acTHUK CMCTEMHOI'O BOCIIaJIeHVsI

IlenTamep Monomep
Anmusocnianurenbubit  [IpoBocnanvureIbHBIN

[Tentamep (MoHOMEP X 5)

CuictemHOe BocrasieHue v nosbiiaieHue CPb urparor
KJIIOUeBYIO pOJIb B pa3BuTumn u nporpeccupoBanmy OIIII



CPb: nearamep ->MOHOMEP

n-CPB - anTMBOCIIa/INTe/IbHBIN ~ Y3HaBaHMe M yaajleHne MH(peKIMOHHbBIX
M IIOBPe>XJAIOMINMX areHTOB: MHAYKIMs paronmnTos3a, akTMBalsa KOMILIMMEHTAaIIo
KJIacCMYIeCcKOMY IIyTH, aKTMBaIlys alloIloTosa...

A M B s,
PCRP '*‘ -systemic inflammation marker “% 4,—,\_
‘ ‘ -exerts anti-inflammatory effects £ %, '%n
‘% A
JaSsemet, l 45,_‘;_ s e
‘ z v% 4

mCRP-ox Q\S -activates complement system 4: (]
/ -modulates LDL metabolism

S

disulfide
reduction via
thioredoxin

disulfide 1
oxidation ‘
Iy
SH -activates endothelial cells,
mCRP-red SH
G~ adhesion molecule expression,
cytokine release, ROS and

monocyte adhesion Cys36-Cys97

Y3naBaaue PAMP/DAMP -> nucconmnanms B M-CPB - nmepexon B IpoBocHaIMTeIbHYIO
q)OpMy B KVIETKaX: HEKPOTU3MPOBAHHBIX, UIIIEMUYECKUX , IIOABEP>KEHHBIX aIIOIITO3y U
Ha MeMOpaHaxX aKTMBVMPOBAaHHBIX KJIeTOK (TpOMOOIIMTHI, MOHOIIMUTHI M 3HI0TEIINN).
M-CPb cBsi3pIBaeTcs ¢ IHHOBpEKACHHBIMM TKaHIIMM, HAIIPAaBJIEHO JIOKAJIM3YE€T B HUX
IIPpOBOCIIA/INTE/IbBHBbIC pP€aKIINN U aMHJII/I(l)I/II_II/IpyeT (YCI/IJII/IBaeT) X B KOHKPETHBIX MeCTaxX
IIOBPEeXIeHuit - 0C00eHHO B anumesuu noueuHsvlx kaxHaivueb
IToBpe>xmeHHbIe KaHA/IBIIBI HAaYMHAIOT caMu cuHTe3uposars M-CPb,

410 MHNONMpyer u yrsokensaer OIIIL.

Thiele JR et al.Dissociation of pentameric to monomeric C-reactive protein localizes and aggravates inflammation: in vivo
proof of a powerful proinflammatory mechanism and a new antiinflammatory strategy. Circulation 2014;130(1):35-50

Jabs W], et al. The kidney as a second site of human C-reactive protein formation in vivo. Eur J Immunol. 2003;33(1):152-61.



MCPb mannuupyer OIIII 3a cueTr MHIrMOMpOBaHMA
pereHepanm TyO0yJISpHOIO 3IIUTE IV

CRP
v

FCYRII CPb akTuBupyeT perentop Smad3

IIyTeM CTMMYJIMPOBaHMs KMHa3
ERK/pif TGF-B1 TGF-f1 i ERK/p38 MAP,

= mlad"‘ -4TO HapYyIIIaeT Perysiiuio p27,
p27
- UTO Be1€T K OCTaHOBKE peraepanmnm
CDK2/Cyclin E KJIECTOK Ty6YJI}IpHOI‘O IMINTECIINA
B daze Gl mn3-3a nogaBIeHUA
ﬁ@ @ akTMBHOCTM MuKianaa DK2/cyclin E
CRP activates Smad3 via both TGF-f1 or ERK/p38 MAP
-~ kinase-dependent mechanisms, which upregulates p27
l to cause TEC growth arrest at the G1 cell cycle by

AKI suppressing CDK2/cyclin E activities.

Lai W, Tang Y, Huang XR et al. C-reactive protein promotes acute kidney injury by impairing tubular
epithelial cell regeneration via the CD32-Smad3-p27 dependent inhibition of CDK2/cyclin E mechanism.
Kidney Int. 2016 90(3): 610-626



Kpearnann

—

Serum creatinine (umol/l

PenanbHbint cuHTe3 CPb 000cTpsier OIIII
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«CPb, cviHTe3MpyeMBIN B IIOYKaX,
MHIMOVpPYyeT pereHepannio HEKPOTU3MPOBAHHBIX
myoyaApHbIX STUTEINATIBHBIX KJIIEeTOK»

Tang Y et al. C-reactive protein promotes acute kidney injury by impairing G1/S-dependent
tubular epithelium cell regeneration. Clin Sci (Lond). 2014; 126: 645659



CPb - meagmaTtop OIII1

SUMMARY AT A GLANCE

CD32/64 (P ’?

PERFTP—P Accumulating evidence demonstrates that
CRP is not only an inflammation biomarker,

‘ but also a mediator of AKI. Recent studies
revealed that CRP may mediate AKI by

l promoting renal inflammation, autophagy,

mitochondrial dysfunction, and importantly

by impairing tubular epithelial cell
regeneration. Thus, CRP can be used as a
. biomarker for AKI. It is also possible that
v targeting CRP may represent as a novel

0 therapy for AKI.

Tang Y et al. Role of C-reactive protein in the pathogenesis of acute kidney injury. Nephrology 23, Suppl. 4 (2018) 50-52

Kakas mosa noseitnenuss CPb, cuHTE3MpyeMoOro B medyeHm,
OoTpakaeT TS >KeCTh CeIICHca,
a KakKas, CMHTe3upyeMas B [104Kax, TsKecrb OIIII?
OrBeTa moKa HeT.
Ho gem Brimie CPb - TeMm Tsi>Kkestee C-OIIII, Tem xy>Ke IIpOrHO3.



ITaTodpmsmonormsa OIIII,
MHOYLIMPOBAHHOIO CEIICMCOM

Ba3zokoHcTpuKIVsA Basonmmanma
adPppeHTHOV apTepMOIIbI 3¢ PppeHTHON apTEepMOIIbI
SEPSIS
AFFERENT ARTERIAL VASOCOSTRICTION l EFFERENT ARTERIAL VASODILATION
A DAMPs/PAMPs A N
GLOMERULUS .
: = c' : ‘ : p
 Filtered DAMP /PAMP / = Immune cell activation, ... Circulating DAMPs/PAMPs o
:'r:ﬂ:::mato r;ed'atoss % Inflammation o -blood inflammatory mediators c
i r jators ¢ = . o
: v = Hypoxia o . c
c © Q
PRRs (TLR, NOD-like, = =3 ivated latkocrt =
=|-li D N ” — . activated leukocytles f:\
RIG-Hlike receptors) > MITOCHONDRIAL < g csesecsanas and . {5
o DYSFUNCTION L . endotheliuni =
o ATP o : o =
é. NO A i v.. @ capillary leak - microvasculaf [NQS_ o
> ROS - . dysfunction * activity
Pl ‘ e vasodilatation <~ NO T
o apoptosis Cell hibernation
c Popies® . Coll ycle arvest RENAL BLOOD FLOW ]
) Tubular e HYPOTENSION
- S JUIITICIY T Exfoliatien into lumen . .
injury patchy NO e, ot :
Prostacycline,cytokines IR CRO et T HYPOXIA
Endothelial dysfunction =« « « « v oo v o N S .
A * > MICROPARTICLES (MPs)
. Procoagulapt/ proinflammatory
1 P S e, » | Arachidonic acid properties:-Phosphatidylserine,
ATN HBC DIC PR : metabolities Tissue factor/microhrombi
= Octpsr Tissue.oxigenation |, COAGULATION CASCADE
- TyOyJIIpHBIVI HEKP PR l hypercoagulopathy

* Tubuloglomerular feedback L'\ (—// $éFR CKd
omnr AKI

Umbro I et al. Recent advances in pathophysiology and biomarkers of sepsis-induced acute kidney Injury.
J Infect. 2016 Feb;72(2):131-42.



ITatodpwnsmonorms OIIII,
MHOYOMPOBAHHOIO CEIICHMCOM

Sepsis
AxTUBams
I'mmoren3wst IPOBOCIAIATETHHBIX
IIMTORVIHOB R~
Hypotension Proinflammatory Nitric oxide (NO)

/\ cytokine activation
Filtered

Sympathetic Reduced renal '”:“e':::::'
activation perfusion . " ‘

Renal ischemia Tubular damage:
- Apoptosis

necrosis

Microcirculation
and endothelial

() - @ = dysfunction k) Inflammatory mediators

R 2 2

b ; F=) ®
‘ e © 0 - Cytokines
. . 9 s Activated leukocyte
TNF, IL-1, @
o) @
‘ ® Macrophage
P o © Peritubular s Dendritic cell
€HaTbHas Tubular cell (@ O ‘ capillarios
UILeMms1

Takkavatakarn K et al. Hemodiafiltration in Acute Kidney Injury.
IntechOpen, 2018 (http://dx.doi.org/10.5772/intechopen.79563)
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Urea, a true uremic toxin: the empire strikes back

Wei Ling Lau* and Nosratola D. Vazin*
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OtBerHbIN yaap: OIIII -> cenicric

OIIII HapyuiaeT PyHKIIMM AMCTaTIbHBIX
OpraHOB 3a cYeT CTMMYJIMPOBaHMS
OKCHMOATMBHOIO CTpecca; BOCIIa/ICHWMA,
AKTHMBAIIV JIEMKOIIUTOB, YTPAaThI
BacKyJISIpHBIX PyHKIIMI, alloIITO3a M Jp.

Hapywenue npu OIIII xeaydouto-
Kuueunozo bapvepa npubooum

K 0aKmepuaibHoll mpancioKkayuu u
boaxkmepuemui.

Ypemus Beger k. ouchyukyuy uMMYyHHOU
cucmemvol, CBA3aHHOV C HApYLIEHMSIMM

TPaHCIIOPTAa JIEVIKOIMTOB, IPOHMUIIAeMOCTH
COCYOB W peryJisiliuyi HUTOKMHOB.



I.[I)ﬂl‘/.!!)&‘ U OII10CpeaT0BaHHOE BO3deVICTBMEe TOKCUYHOCTM MOYEeBMHBI
Ha pa3/IMYHbIEC CICTEMBI OPTaHOB

Lau WL, Vaziri ND. Urea, a true uremic toxin:

the empire strikes back. p \ ?
. 1
ICa 1111“13(;1((]{; 23)2 2017 N\ Direct urea toxicity HoN" NH,
’ Cardiovascular N /
Cardiovascula Vascular smooth muscle b
‘ardiovascular . : .
OvichpyHKIMA . cell apoptosis Indirect urea toxicity
YHIOTEJINS Endothelial ) X J
dysfunction ArnonTos riaaxo -
MBIIIETHBIX KIIETOK carbamylated albumin
carbamylated LDL U reda Kidney PeHaTbHBIN
. . . Renal fibrosis ¢ubpo3
ATepocKirepos Cardiovascular TO Yicl ty
Atherosclerosis
CucremHoe 4 ’ .
SKKT BOCHAJIEHVE ' Endocrine _ Ouchpyaxmms
. Adipocyte dysfunction aUIIOINTOB ->
paspbIB Gl tract . ' -
3MUTeINAILHOTO T : Systemic leading to VIHCYJINH
Gapsepa Epithelial barrier inflammation insulin resistance PESMCTEHTHOCTD
breakdown
SKKT carbamylated erythropoietin
MN3meneHue GI tr
A tract .
MUKpPOOMoMa . . - , Hematologic
P Altered microbiome Translocation of bacterial Anemif Anemus

toxins into bloodstream
Tpancaokanmsa 6akTepmaabHBIX

TOKCMHOB B KPOBOTOK




Uremic toxin

Functional disturbance

LMW Solutes

Phenylacetic acid (PAA)

Macrophages: inducible nitric oxide synthase | [106]:
PMNLs: oxidative burst, phagocytosis and integrin expression 1:
apoptosis | [49]

Dinucleoside polyphosphates

Leukocytes: oxidative burst 7 [107].

Guanidino compounds

Monocytes/macrophages: pro- and anti-inflammatory [108—110]

Indoxyl sulfate

Endothel: E-selectin 7 [111]

P-cresyl sulfate

Leukocytes: basal oxidative burst 7 [112]

Homocysteine (Hcy)

ICAM-1 1 [113]: damage of DNA [114] and proteins [115]

Methylglyoxal (MGO)

PMNLs: apoptosis T [116], oxidative burst T [117]:
Monocytes: apoptosis T [118]

Middle Molecules, Proteins

Immunoglobulin light chains

PMNLs: chemotaxis |, glucose uptake stimulation |. glucose uptake

(IgLCs) basal 1 [119]: apoptosis | [47]

Retinol binding protein (RBP) PMNLs: chemotaxis |, oxidative burst |, apoptosis | [120]
Leptin PMNLs: chemotaxis |, oxidative burst | [121]
Resistin PMNLs: chemotaxis |, oxidative burst | [122

Tamm-Horsfall protein (THP)

PMNLs: (high concentrations) apoptosis |. chemotaxis |.
phagocytosis 7: (low concentrations) chemotaxis T [123]

High-density lipoprotein (HDL)

Loss of anti-inflammatory properties in uremia [124.125]

Protein Modifications

Glucose-modified proteins

PMNLs: chemotaxis 1. glucose uptake 1. apoptosis T [48]

AGE-modified albumin

Leukocytes: activating, pro- atherogenic [126]

AGEs

Macrophages: TNF  and IL-1  secretion T [127]
Monocytes: Chemotaxis T [128]

Glycated collagen

PMNLs: Adhesion 1 [129]

Advanced oxidation protein

PMNLs and monocytes: oxidative burst T [130]

products (AOPPs)
Oxidized low-density lipoproteins Macrophage activation [131]:
(oxLLDLs) PMNLs and eosinophils: chemotaxis 1. degranulation T [132]:

Regulatory T cells: proteasome activity | — cell cycle arrest and
apoptosis [133

Homocysteinylated albumin

Monocytes: adhesion T[134]

Ypemuueckne
TOKCUHBIL:

CI)YHKH,I/IOHaJ'IBHBIe

ITIOBpPE’KIACHMSA

Cohen G etal.
Immune Dysfunction
in Uremia—

An Update.

Toxins 2012, 4, 962-990



Pa3Hble ypeMmmn4decKkye TOKCMHBI MOT'YT OKa3bIBaTh
AHTarOHMCTUYECKVe BO3deVICTBVSA, IPUBOOSIINE
K MH(PEKIIVISAM M BOCIIaJIEHUIO

UREMIC
TOXINS
INHIBITORY —— BASELINE ANTI-
UPON ACTIVATION
ACTIVATION AT & PRIMING APOPTOTIC

INFLAMMATION

Cohen G et al. Immune Dysfunction in Uremia— An Update. Toxins 2012, 4, 962-990



OIIII, vagyumupyemoe
HePPpOTOKCUMIHBIMM HpernapaTaMmu
OIIIT-VHII

DIKD - drug induced kidney disease



OIII1, cBsi3aHHOE ¢ TeHTaAaMUIIMMTHOM

OIIII-VIHII pa3Buiacay 24,4% KpurudecKux MallVieHTOB
Tsoxects: Risk -y 17,7%, Injury - y 4,3%, Failure -y 2,4%

IviarHO3bI IAIIMEHTOB,
I10/Iy4aBIINX TeHTaMUIIVH

CMmeptHOCTE nnanimeHTOB ¢ OIIII,
VMHOIYOMPOBaHHBIM reHTaMUIIMHOM
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Injury Failure

Acute abdo: acute abdomen; CAP: community H
acquired pneumonia; UTI/pyelo: complicated ecl)I)OTOKCI/I‘IHbIe R L

urinary tract infection/pyelonephritis; COPD: IJIOMepyJIApHble M TyOynsipHble PyHKIIMN.
infective exacerbation of chronic obstructive

pulmonary disease; HAP: hospital acquired

pneumonia, neut sepsis: neutropaenic sepsis, HPM C- OIIII TPYyAHO yCTaHOBUTD IIPpUIMHBI
other: an indication outside microbiology €ro pasBUTUA U YTAXKEIeHWMA:
guidelines, not clear: indication unclear from -CerICHC, -

hospital case notes review
- HeppOTOKCMYHBIE IIpernaparsl,

- ?
Selby NM et al. Gentamicin-associated TO N ApYyIoO€:

acute kidney injury. Q J Med 2009; 102:873-880
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Cernicvic 1 xupyprus ->
DAMPs 1 PAMPs ->

MennaTopsl
Bocranayteausa + CPb ->

AHTUOMOTUKM ->
HepPpOTOKCMIHOCTH ->

CucremHoe
BOcCIIaJIeHue ->

TyOyasipHOe
IIOBpeXXIeHme;

OIIII

Kellum JA, Prowle JR.
Paradigms of acute kidney
injury in the intensive
care setting.

Nat Rev Nephrol.

2018 ;14(4):217-230



Mapxkeps1 OIIII nipu cenicmce



KpeatuHuH HaumHaeT «BUAeTh» IJIOMEPYIAPHYIO
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Neutrophil gelatinase-asscociated lipocalin (NGAL)

JInnokasivH, acCOIMMPOBaHHBIN C >KeJIaTMHa30¥1 HeMTPOPWIOB (JIMHOKaJIMH-Z).

Tpu n3odopmbl

Monowmep (25 x[a), mpu OIIII
CHHTe3UpYyeTCcsl HpeuMYIeCTBEHHO

B KaHaJIbIlaX M CeKpeTHupyeTcsi B MOUY -
u-NGAL (u-urinary)

MapKep TyOy1s1pHOV OuchyHKIIUMI

F'omonmmep (45 Kma), mpu OIIII n
CHMCTEMHBIX MHPEKINIX CMHTEe3UPYeTCs
B KpOBW (HeITPOPWIIbI) —

npu unuivmpayuu maxpogazo8 8

NnovKuU cexpemupyemnica ux Hux 6 Mouy

I'eTreponvimep - MOHOMEpP, KOBaJIECHTHO
CBsI3aHHBIM C JKeJIaTMHAa30M1 —
CMHTEe3VpyeTcsi KaHa/IbIIaX, C(JIOXKHO
M3MepsATh

Systemic inflammatory response:
t NGAL synthesis by extrarenal tissues
t NGAL release from circulating neutrophils

Megalin-cubulin receptor
® MMP9

® Monomeric NGAL
@@ Homodimeric NGAL

0@ Heterodimeric NGAL

Wang Y, Bellomo R. Cardiac surgery-associated acute
kidney injury: risk factors, pathophysiology and treatment.
Nat Rev Nephrol. 2017 Nov;13(11):697-711
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Abbreviations

AKI Acute kidney injury

NGAL Neutrophil gelatinase-associated lipocalin
RRT Renal replacement therapy

Neutrophil gelatinase—associated lipocalin (NGAL), also
called lipocalin-2, is a 25 kD protein of the lipocalin
superfamily expressed and secreted by numerous cells
including immune cells, hepatocytes and renal tubular
cells [1]. Beyond its bacteriostatic activity, numerous
observations have suggested that NGAL might act as a
growth and differentiation factor in several cell types,
including renal epithelia [2]. Report of a massive up-
regulation of NGAL expression following renal tubular
injury created interest in this molecule as a promising
candidate to detect renal injury earlier and more reliably
than conventional markers of renal function [3]. Hence,
first investigations suggested urinary NGAL to be both
highly sensitive and specific in predicting acute kidney
injury (AKI) [4, 5]. Although some studies confirmed the
excellent performance of urinary or plasma NGAL as a
biomarker of AKI or renal replacement therapy (RRT) in
larger unselected cohorts of critically ill patients [6, 7],
substantial variation was observed across studies [8].
Additionally, several conditions were identified which
may interfere with NGAL performance such as sepsis [9],
COPD [10] or cardiac dysfunction [11] and act as con-
founding factors. Finally, the performance of NGAL
appears to be influenced by age (superior prediction in
children) [12], by sex and baseline renal function [13].

In the current issue of Intensive Care Medicine,
Glassford et al. [14] provide additional insight into the
nature of this biomarker. They examined results of uri-
nary and plasma NGAL measurements with both research
and commercially available assays characterized by dif-
ferent specificity for the molecular isoforms of NGAL
with respect to their ability to detect AKI in a highly
selected population of patients [14]. The authors con-
cluded that both plasma and urinary NGAL assays
detected different molecular forms of NGAL, each of
them having limited predictive value for mortality, the
need for RRT or the development of AKI.
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Abstract

For many years, neutrophil gelatinase-associated lipocalin
NGAL) has been considered the most promising biomarker
of acute kidney injury (AKI). Commercial assays and point-of-
careinstruments, now available in many hospitals, allow rap-
id NGAL measurements intended to guide the clinician in
the management of patients with or at risk of AKI. However,
these assays likely measure a mixture of different NGAL
forms originating from different tissues. Systemic inflamma-
tion, commonly seen in critically ill patients, and several co-
morbidities contribute to the release of NGAL from haema-
topoietic and non-haematopoietic cells. The unpredictable
release and complex nature of the molecule and the inabil-
ity to specifically measure NGAL released by tubular cells
have hampered its use a specific marker of AKI in heteroge-
neous critically ill populations. In this review, we describe the
nature and cellular sources of NGAL, its biological role and
diagnostic ability in AKI and the increasing concerns sur
rounding its diagnostic and clinical value.
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Introduction

The predictive and diagnostic value of neutrophil gel
atinase-associated lipocalin (NGAL) in acute kidney in
jury (AKI) has been assessed for more than a decade [1].
Such assessment was triggered by genomic and subse-

quent proteomic analyses showing that the NGAL pro-
tein was highly induced in animal kidneys and released in
the urine following ischaemic or nephrotoxic insults [1,
2]. After the first promising validation study in humans
[3], NGAL was for several years considered the ‘troponin
of the kidney [4]. However, unlike myocardial infarction,
AKlis rarely triggered by ischaemia. Instead, the underly-
ing pathophysiology is characterized by a complex inter

action between predisposing chronic illnesses, haemo-
dynamic disturbances, nephrotoxic insults and inflam

matory responses leading to tubular cell injury and
eventually a fall in glomerular filtration rate [5]. Adding
to this complexity is the fact that the NGAL molecule is
produced by a number of tissues in different molecular
forms [6, 7]. Indeed, the inability to distinguish the spe-
cific molecular forms produced by the kidney from other
forms released by non-renal tissues has hampered its use
as reliable biomarker of AKT in the critically ill patient

CuicremMHOe BOcIiajJieHMe M pa3jIMdHbIe
KOMOPOMIHOCTY, 00OBIYHO HaOJII0JaeMble

y KpUTHM4IeCKMX HallMeHTOB, CII0OCOOCTBYIOT
BbICBOOOXXOeHmI0 NGAL m3 remaTomnosTm-
YeCKMX M He-TaMaTOIIO3THUYeCKM KJIeTOK.

Takoe HempenckasyeMoe BBICBOOOXKIeHMe
NGAL, xoMIUIeKcHas1 Ipupoaa ero
MOJIEKYJI M HeJOCTYIIHOCTb M3MepeHWsI
NGAL, cnenmmdm4aeckm BbICBOO0KIaeMOro
Y3 KaHaJIbLIEB,

IIperATCTBYeT ucnoab3oBaHnio NGAL

Kak crenmdmniecKoro Mapkepa ajis
nviarHocTuKM OIIII B rereporennon
IOITYJIAIVN KPUTHUYECKH OOJIBHBIX .

Systemic inflammation, commonly seen in critically ill patients,
and several comorbidities contribute to the release of NGAL from
haematopoietic and non-haematopoietic cells. The unpredictable
release and complex nature of the molecule and the inability to
specifically measure NGAL released by tubular cells have
hampered its use a specific marker of AKI in heterogeneous
critically ill populations.



Neutrophil gelatinase-asscociated lipocalin (NGAL)

JTMIIOKaJIVH, acCOITMMPOBAHHBIV C JKeJTaTMHA30¥ HeMTpodIoB (MMHoKaanH-2).

Tpu n3odopmbl

Monowmep (25 xda), mpu OIIII
CHHTe3UpYyeTCcsl HpeuMYIeCTBEHHO

B KaHaJIbIlaX M CeKpeTHupyeTcsi B MOUY -
u-NGAL (u-urinary)

MapKep TyOy1s1pHOV OuchyHKIIUMI

lomoanmep (45 Kna), mpu OIIII n
CHCTeMHBIX MHQPEeKIIMAX CMHTe3UPYeTCs
B KpOoBM (HeTpodmibl) -

npvi THPUIbTpaIMM MaKpodaros B
IIOYKM CeKpeTHPYeTCsI MX HUX B MOUY

I'eTreponvimep - MOHOMEpP, KOBaJIECHTHO
CBsI3aHHBIM C JKeJIaTMHAa30M1 —
CMHTEe3VpyeTcsi KaHa/IbIIaX, C(JIOXKHO
M3MepsATh
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Lippi G et al. Neutrophil gelatinase-associated
lipocalin (NGAL): the laboratory perspective
Clin Chem Lab Med 2012;50(9):xxx-xxx



IIpu OIIII, cBsa3anHOM ¢ Kapanoxupypruen, NGAL
OoTpa’kaeT BOcCIIajIeHVe, HO He pPeHaIbHYI0 AMCyHKIINIO

ITpu mocrymieann B OUT - NGAL B ry1a3me B (Hr/mo):
0e3 OIIII - 37,9 nopu OIIII - 48,8.

99% pNGAL n3 Hemttpodmniios.

NGAL penanbpHOro mpoucxoxxgeaus - 0,9%.
Pasznuuani B coorHomreHn n3ogpopm NGAL
0e3 OIIII i mpwu OIIII He BbIABIIEHO

Plasma NGAL is an indirect and inaccurate marker of
AKI shortly after CPB. During cardiac surgery with CPB
plasma NGAL is mostly derived from activated neutrophils

Passov et al. The origin of plasma neutrophil gelatinase associated lipocalin in cardiac surgery.
BMC Nephrology (2019) 20:182



CoBpemenHnble TecTbl HA NGAL
B KPOBM M B MOYe OIIpeaessiioT cMeCh €ro m30opM...

... OTPaA>Kar0T OJHOBPEMEHHO
KaK TsDDKeCTh cericymca, Tak n Tsikecrs OIIII.
UYem Ts1Kes1ee cericuic - TeM Bbllte NGAL, Kak nipu
Ha;tmann OIIII, Tak v ipyu ero oTcyTCTBUM

* Produced by both neutrophils and renal tubular cells

Monomeric NGAL - * Urinary monomeric NGAL is primarily of renal origin
+ Can be released by urinary neutrophils in UTI states

* Produced by neutrophils only
« 45kDa in weight on Western blotting

v

Homodimeric NGAL

* Produced by renal tubular epithelial cells

+ Covalently bound to gelatinase, 135-kDa in weight
« Only present in small quantities in the urine

+ Difficult to detect and quantify at present

v

Heterodimeric NGAL

Neil J et al.The nature and discriminatory value of urinary neutrophil gelatinase-
associated lipocalin in critically ill patients at risk of acute kidney injury Intensive
Care Med (2013) 39:1714-1724



YposHu NGAL npu cericuce, OIIII n C-OIIII

NGAL (ng/ml)
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Macdonald SPJ, Bosio E, Neil C et al.
Resistin and NGAL are associated with
inflammatory response, endothelial

activation and clinical outcomes in sepsis.
Inflamm Res. 2017 Jul;66(7):611-619.
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Katagiri D et al. et al. New biomarker panel of plasma
neutrophil gelatinase-associated lipocalin and endotoxin
activity assay for detecting sepsis in acute kidney injury
Journal of Critical Care (2013) 28, 564-570



Incratnnu C

benok cemevictBa mmcraTnHOB (13 Kma) -
MHrMOUTOp IMCTEMHOBBIX IIPOTEA3
CuHTe3upyercs bcemu sapocomep>Karammmn
KJIETKaMM C IIOCTOSSHHOV CKOPOCTBIO

M BBIXOAUT B KPOBOTOK.

ITomHOCTBIO PMIIBTPYeTCs B KiIyOOUKax,
ITostHOCTBIO peabcopOMpyeTcs v pacUieryisieTcs
B KaHaJIbIIaXx,

Umeet 100% xampeHc

B HOPME B MOY€ ITPAaKTHUHUECKNM HE OIIpeae/isieTcia



Incratuu C

B xpoBu (s - serum, p - plasma) B moue (u - urinary)
Mapkep riiomMepysIapHON AUcPyHKINMU Mapxkep TyOys1sipHOM

aicpyHKIOIUM
YemMm T5I0Ke 1€Ce pEHaJIBHaﬂ

I11aTOJIOI'Ms, TEM XysKe (bMJIBTpYETCH
IIpu HapyImeHUM
B IIOYKaX, TEM BbIIIl€ YPOBE€Hb B KpPOBM1

peabcopOIIIN
[Tpu passurnmu OIIIl HaunHaeT P ORCIIM BTN
IIOBBIIIATHCA 3a 24-48 u 1o KaHaJ/IbIlaX
KJIMHWYIeCKOV MaHMd@ecTarmm CeKpeTupyercsa B MOUY

COIVIaCHO Kpe€aTMHMHY

YpoBHM B I1a3Me M B MOYe
OnHoOKpaTHOe M3MepeHMe IIpaKTUYIeCK He 3aBVCAT:
I103BOJIsIeT pacCYUTHIBATH - OT MBIIII€YHO MacChl,
- BO3pacra,
- I1oJ1a

sHaueHusa CKdD
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Cericuc npakTMyeckm He BiIMsieT Ha YPOBHU
s-ricraTviHa C

YpoBuu p-uincraruaa C (M1/),

IIpm nmocryIruieHnn Yepes 7 nHenn
be3 OIIII 1 cericmca 0,72 0,73
bes OIIII + cemnicyc 0,80 0,96
OIIII Ge3 cericuca 1,21 1,47
C-OIIIl 1,36 1,99

«... CeIICMC KaK TAaKOBOWM He BJIMsieT Ha IIMCTaTUH C....

ITockosibKy s-mmcraTvH C He MOoOABepPIKeH BIVMSIHUIO Pa3/IMYHbBIX
HepeHaJIbHBIX PaKTOPOB, KOTOpPHBIe BJIMAIOT Ha KpeaTMHWMH,
myctatvH C Kak on-line mapkep CK® mo>keT MMeTh
IIPEeVIMYIIeCTBO 110 CPAaBHEHWIO ¢ KpeaTMHMHOM»

Martensson J et al. Impact of sepsis on levels of plasma cystatin C in AKI and non-AKI Patients.
Nephrol Dial Transplant. 2012;27(2):576-81.



YpoBHMU u-tincrarmaa C (Mr/i)
y kputnuecknx mnanyeHTos ¢ OIIII v C-OIIII

IIpu mocrynyieHUm HnaaMmuka u-mmcrarmHa C
A 105 <@ Sepsis and AKI
C-OIIIT ] > Nt St A
— 10 {J Not Sepsis and NotAKI
> =
£ + Cemcmc E '3
> S 1x..-&
3. \’ - +ormmm ¢ |
Yes “ - Cencuc "
. No b - OIIII 0 24 48 72 96 120 144 168
SepSIS g AKI Time from first sample (hours)
on Entry
«He McK/II0U€eHO0, UYTO IIOBBIIIICHME
Be3 OIIII - 0,06 (0,02 - 0,15) u-mcraTrHa C rpm cercuce orpakaet
OIIII - 0,18 (0,07 - 1,62) paHHMe CTaAVM pa3BUTHUS TyOyJIApHO
Cencmc 2,45 (0,26 -10,70) mcdpyakumm, Korma OIIII,
C-OIIIl - 5’48 (0’85 . 13'05) orpenesisiemMoe CorjiaCcHo

riioMepysasspHon aucdyHkaun (AKIN),
elle He AMarHOCTUPYeTCa».

Nejat M., et al. Urinary cystatin C is diagnostic of acute kidney injury
and sepsis, and predicts mortality in the intensive care unit. Crit Care. 2010;14(3):R85.



u-CYSC/u-CREAT (mg/mmol)

YpoBHM u-incrarrHa C ripm cericrice

N KonTposp C-OIIII (n=43)
’ p<0.001 T
u-Ilnc C
MI/71) 0,06 (0,04-0,09) 0,91 (0,28-3,25)
" u-Ilnc C/u-Kp
(Mr/moub) 6,5 (5,3-7,8) 309,6 (123,1-1010,8)
> | IIpu C-OMII
| ————  0.007 1
0 | , u-1mctaTH C DoBBIIIIEH B 15 pa3,
s A coorHomrenne u-Iluc C/u-Kp B 44 pasa

Pe3koe nnoBpImieHne u-nmucrarmaa C Mo)KeT cBUIeTe/IbCTBOBATh
0 paHHEM pa3BUTUM TyOyIsIpHOV ANCPYHKIIUN
emie 10 Toro, Kak amarao3 OIIII mo>xeT OBITH IIOCTaBJIEH
Ha ocHoBaHMUM Kputepmues RIFLE u AKIN.

Szirmay B, Kustan P , Horvath-Szalail Z et al. Novel automated immune turbidimetric assay
for routine urinary cystatin-C determinations. Bioanalysis (2018) 10(5), 377-384



IIpokanbIIMTOHUH

CaMbIVI HIVPOKO MIPVMEHSIEMBINT MapKep

JIA TVarHOCTVIKNL V1 MOHUMTOPVIHI'A CETICHMCa

Gilbert DN. Role of Procalcitonin in the Management of Infected Patients in the
Intensive Care. Infect Dis Clin N Am 31, 2017; 435-453



ITorpanmunsbie ypoBHM IIKT mist nMarHoCcTMKM cericrca IIpy IIaTOIOTMAX
II0YeK pa3IMYHOM cTelleHM TsiKecTu corsiacHo 1mkKasie RIFLE

Procalcitonin (ng/mL)

t t t t
100 Ly L
80- -
60-
40-
7,13
20+ T
0,42 0,57
0 (-):2—8 — =
: 5232;5 ] L R J [ s?agrslls ] LsepsisJ [ sl;?):{s ] [ ScPSiSJ [ s:?:ns ] {SCpSiS
V non-AKI ] [ Risk ] [ Injury ] [ Failure ]

T, p<0.0001 vs non-sepsis

Nakamura Y et al. Potential use of procalcitonin as biomarker for bacterial sepsis in patients with or without
acute kidney injury. J Infect Chemother, 2015;21(4):257-63,



IIpecenicuH - MapKkep:
- peakKnOonm BpOKOAE€HHOT'0 MMMYHMUTETA Ha CEIICHC,
-  dKTHMBalMNMN cparouvn"osa, ocymecrs/iieMoro MHOImUTaMm -

MaKpodaramMu B OTBeT Ha IIPUCYTCTBYMe [IaTOTeHOB (0akTepuy, rpmoOKmM).
bricTpO noBeIIIaeTc:
- 4epes 30 - 60 MuH 110CIIe II0SABJIEHUSI B KPOBYU I1IaTOT€HOB;

- 3a2-3 OHSA 10 KJIIMHUYEeCKOM M&HPI(l)ECTaI_U/II/I CMCTEMHOI'O BOCIIAJICHMA,

YpoBHM nIpy IOCTyJIEHWUY IPOTHO3UPYIOT

OpTraHHYIO HEJOCTaTOYHOCTH M MCXOIbI.
TexyIas KoHIIeHTpals oTpa>kaeT MHTEHCMBHOCTH (paroimrosa

ITpmn moEUTOpHUHTE - OBICTpOE (4 - 12 9) M3MeHeHMe KOHIIEeHTparmnm,

oTpakaroiee 3¢ ¢deKTMBHOCTH Tepannum



Kak oD0pa3yercs npecenicuH

mCD14 - memOpanHbLil peyenmop MOHOYUmMoBb
- CBSI3BIBaeTCsI ¢ KOMIIOHeHTaMWM
- IPaMIIOJIOJKUTEJIBHBIX,

-TrpPaMoOTPpMMIIaTe/ IbHDBIX 6aKTe 1071
p pnn P mCD 14

- I‘pI/I6KOB MoHoutr
M aKTUBUPYET CUCTEMY
HecrnenmdmuIeckoro MMMYHUTET DaroumuTos
u paronmros
I'pam-
IICII
Cpam+ IpecericMH
- ITpu daroumrose mporemHasa pacriervisieT
PHORH mCD14 u oO6pa3yet cnenmndmaeckuit pparMeHT —-

IIpecercvH, KOTOPBIM BbIXOAUT B LIMPKYJIALVIO



IICII - mapkep peakumuy BpO>KIeHHOIO
MMMYHWUTETa Ha CeIICUC U TsKesIble MHQeKInm

Bacteria @ D
\/ *. ? ® LPS
H Y LBP
QI — P
\[ L ™D D14
‘ TRL4
1% 9 S . |]
"\ Phagocytosis i f - MD2
Monocyte/ > IL-6 * Cathepsin D
Macrophage IL-6
IL-1 ¥ PSEP
Synthesis of PCT > PCT
Synthesis of CRP > CRP

«JICII - mapKkep Ha4a/IbHOM ¢pa3bl CMCTEMHOV MHEPEKIIMN.

Hupkympyrommni IICII - cBuaeTesrb aKTMBalyi MOHOIIMTOB-MaKpodaros
B OTBeT Ha IIPUCYTCTBYE [IaTOT€HOB (DaKTepmy, IpMOKM)».

Chenevier-Gobeaux C et al. Presepsin (sCD14-ST), an innate immune response marker in sepsis.
Clin Chim Acta. 2015;450:97-103



[HviHaMWKa IIpecericvHa IIPpV pa3BUTUM cellcca

IIpecericuH pe3Ko noBbimiaeTcs neped nosbiieanem MJI-6, ITIKT n CPb
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By Meisner M. ] Lab Med. 1999 23(5):263-272
[ ;\‘ \ Nakamura M, et al. Crit Care 2008, 12(Suppl 2):P194



Ckopocrtb o0paszoBanus IICII i1 vivo, mmocie
CTUMYJIALIUU CTepUIBHBIM npenaparoMm JITIC

310poBbIe JOOPOBOJIBIIBI

>

180 -
170 -
160 -
150 -
140 -
130 -
120 -
110 -

100
90 -

Presepsin (% of HO value)

80 T T 1

Hours after LPS stimulation

Chenevier-Gobeaux C et al. Presepsin (sCD14-ST) secretion and kinetics by peripheral blood
mononuclear cells and monocytic THP-1 cell line. Clin Chim Acta, 2016,74(1):93-7



Bpems nmosiyBeIBemeHMA ImpecerncmHa:
3HaYeHMe 1JIs1 MOHUTOPMHIA

el Cosa Kposmxw,
30 muH - 1 gac, &= " _
700‘_—».»--» A1 IKCIIepVMEHTaIbHBIN
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— el | B 20000 E CEHCMC’
5000} b
2 o0 s 2 Bpemsa nosiyBeiBemeHMA
i 3000 Liooo © 4-5 gacoB
— 000 | @ . °
2 oy 5 «The half life of Presepsin
1 ] - o .
- ), in plasma is 4-5 hours»
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M. Nakamura, et al.“Early elevation of plasma
soluble CD14 subtype, a novel biomarker for
sepsis, in a rabbit cecal ligation and puncture
model,” Critical care (London, England), vol. 12,
no. Suppl 2, p. P194, 2008.

Shirakawa K. Diagnosis of Respiratory Tract
Infectious Disease using urine specimens.
European Patent Application EP 2 711 71

Bpemsa nmonyseiBenenns IIKT - 25-30 u 57



IToseimenue IICII m IIKT opmu CCBO
M IIPU pa3BUTHUM CeIICHca M CeITUYEeCKOT0 III0Ka

IICII KT
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KoHTponb CCBO Cencuc  Taxenbin cencmc  CenTUYeCKnin LWOK KowTpons CCBO Cencuc Taxenoi cencuc CenTuueckni wok
(n=100) (n=179) (n=372) (n=210) (n=98) (n=100) (n=179) (n=372) (n=210) (n=98)

IICII, B or;imume ot IIKT, moBpIIIaercs
Ha paHHMX CTaaAMsIX Pa3BUTHSA CeIicyca

Liu B, Chen YX, Yin Q et al, Diagnostic value and prognostic evaluation of Presepsin for sepsis in an emergency department.
Crit Care. 2013 Oct 20;17(5):R244.



CBA3b MeXXy YPOBHSAMM IIpecericuHa
u rmokasaresrsaMu o mkKayie APACHE II v SOFA

APACHE II SOFA
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_ CBSI3aHHOW C cericcoM / [IMHaMuuecKas OIeHKa
M XpOHMUIecKNX PyHKIMOHATIBHBIX M3MeHeHUN OpPTaHHO¥ HEXOCTATOTHOCTH

Kojika M, Takahashi G, Matsumoto N, et al: Serum levels of soluble CD14 subtype reflect the APACHE II and SOFA scores.
Med Postgrad. 2010; 48: 46-50.



YUyscrBurtenbHOCTH IICII 1 IIKT x mHEPUITMpPYIOIINM MUKpPOOpTraHMU3MaM

YyscrButensHocTh [ICII k rpam+ nudexisam seire, gem y ITIKT

Sample: EDTA plasma sample collected before or after blood culture positive

m PCT (>0.5ng/mL)

m P-SEP (>500pg/m L)

Fungi

I (e=u) eieiqei8 epipus)

(9=u) sueaiq|e epipue)

=
1l 1 1l 1l 1l

=

)

&

<

Y

(%]

[

Rel

o

(]

B

O

o
Gram negative

(T=u) siw snao0201dalls

I (T=u) se1oee8e dauns
—

(T=u) suepuip "daiis

(T=u) sueinw dauis

:“ u) wnJeul|eg ‘osa3u3

1 (¢=u) wnsowes wnip13sopd

(g=u) ds sn22020421|A

P (g=u) soads snjjpeg

(9=u) *ds wnu33oeqaUAIO)

(TT=U) s|eosey ‘01a3u3

eI (8=U) 19009 s0d WelD

(T=u) siwuispida ydeis

Gram positive

(T=u) seluownaud ydeis

I (1=U) suenotne ydeis
l (TT=U) VSYN

(gT=u) snaune ydeis

L (g=u) 8au ase|n3eod ydeis

(g=u) ase|n3eod ydeis

I (9-u) stuiwoy ydeis

Anniysuas

ITpn GoJIpILIMHCTBE BUPYCHBIX

I'pnbxm

I'pam-

Type of infection

I'pam+

MH@EeKIINI He ITOBbIMIAeTCs

Reference: LSI medience in-house evaluation result



IToseimienne IICII orpakaer Ts1KecTh
rprOKOBOM MHPEKIINN B KPOBOTOKE

Table 1. Background characteristics of 11 patients with fungal bloodstream infection.

G [ W

~1

10

11

Age
(years)

88

N RIS
S |9 (e

|53
L2 B

Sex |Isolates

F

C. tropicalis

C. tropicalis
C. guilliermondii
C. albicans
C. parapsilosis
C. parapsilosis
C. tropicalis

C. albicans

Trichosporon spp.

C. albicans, C.
glabrata
C. albicans, E.

faecium®

Underlying diseases
extensive burn

post treatment of invasive pneumococcal infection
ulcerative colitis

diabetes, peripheral arterial disease, infectious leg ulcer*
ulcerative colitis, diabetes

intestinal pseudoobstruction

acute myelogenous leukemia (post cord blood cell transplantation and remission),
drug-induced lung injury, diabetes, chronic renal failure

pyogenic spondylitis, iliopsoas abscess
acute lymphoid leukemia, chronic renal failure, chronic heart failure, neutrophil

aplasia

systemic lupus erythematosus, short bowel syndrome

post treatment of ventilator-associated pneumonia, chronic heart failure, chronic
renal failure (on hemodialysis)

YpoBHM ipu pyHTreMMUM
CPb (mr/m) 8,6 (0,2-16,6)
IIKT (ur/mn) 0,5 (0,1-11,5)
IICII (ir/m1) 975 (748-3591)

Antifungal drugs

MCFG/CPEG/
FLCZ/L-AMB

MCFG
F-FLCZ
MCFG
F-FLCZ
F-FLCZ
MCFG

MCFG/FLCZ/
L-AMB
CPFG/L-AMB

MCFG

MCFG

Clinical
outcomes

survived

died (day 50)
survived
survived
survived
survived

died (day 1)
died (day 81)
died (day 4)
survived

survived

Bamba Y et al. Increased presepsin levels are associated with the severity of fungal bloodstream infections.
PLo0S One. 2018 Oct 31



ITosBeimenne IICII orpa’kaeT Ts1>kKecTh
rpnOKOBOM MHPEKIIMN B KPOBOTOKEe

Hmuaamuka IICII npu O61aronpmsTHOM
Y He0J1aronpmsATHOM TeYeHUM CeIiCyca,
nepBasi Hees1 MHPeKIIUMI

YposHu IICII B KOHTPO/IbHO L1€JIBHOM
KpOBM, MHKyOMpoBaHHOM 3 4
¢ C. albicans u E. coli

P-SEP(pg/mL) P-SEP (pg/mL)

i 500 p = 0.0002 p < 0.0001
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LPS (MH) C. albicans LPS (SD)

Crentenn noseinenus IICII npu dyHreMmm cBsisaHa ¢ TsDKeCTbIO MHeKIINM,
npu 3toM IICII npeBocxoamuT aHaJIOTMYHBIE AMarHOCTMYECKME XapaKTepUCTHUKMI
IIKT n CPb 1 Mmo>KeT IpMMeHATHCA KaK MapKep cericmca,
BTOPWYHOIO 10 OTHOIMIEHUIO K TPMOKOBOV MH(QEKIINN.

Bamba Y et al. Increased presepsin levels are associated with the severity of fungal bloodstream infections.
PLoS One. 2018 Oct 31



IIpu rpubkoBbIX MHPeKsax ITKT
IOBBIIIAeTCsA He3HAYMTEIbHO

Yposamu IIKT nipu 6akTepmaapbHOM M IpMOKOBOM ceIicyce

a |

s ADE
70
65 n=8152 p<0001 -
& e W
5 = -
— 8D
s s 299
= S0 e o
e ® £
E 40 = 9 9 —_
= o
O 35 X
S =2
e %0 ) ~ . J
(a8 e o— []:948‘ 8  —
) =
20 (=W ”
15 I"I:GSD v 5
10
- 0
0 T T ’ . . .
gramnegative candidemia Candidemia Bacteremia
grampositive

Thomas-Riiddel DO, et al. Influence of
pathogen and focus of infection on
Procalcitonin values in sepsis patients
bacterial sepsis or candidemia.

Crit Care 2018;22:128

Pieralli F, et al. Usefulness of procalcitonin in differentiating
Candida and bacterial blood stream infections in critically ill
septic patients outside the intensive care unit.

Intern Emerg Med 2017;12:629-35.



Mo>XHO /1M IPUMEHATH IIpecerncuH IJIs1 CKPpYMHMHIA
MHBa3WBHBIX I'PUOKOBBIX MHQPEKIIMI1?

IIpuMepHBII airopmutM napasuiesabHoro n3Mepenns IIKT u IICII

ITomo3peBaeMbIN cericuc

Suspected sepsis

111 PCT TIKT Normal/t PCT Normal PCT
111 Presepsin TICII 111 Presepsin Normal presepsin
IlomospesaembI Suspected Suspected No sepsis Cercuca HeT
0ak. cencmc wian bacterial sepsis fungal sepsis
cMeIraHHast or ITomo3peBaembInt
vH@eKIs Mixed rpMUOKOBBIV CeIICHC
infection

- Microscopic examination;
Etiological : - Blood culture;

diagnosis - Serological testing;
DTMOI0rMIecKUI - 1,3-beta-D-glucan;
IMarHo3 - Mannan antigen and anti-mannan

antibodies;
- Molecular biology

Lippi G, Cervellin G. Can presepsin be used for screening invasive fungal infections?
Ann Transl Med 2019. doi: 10.21037/atm.2019.01.40



IIpecericuH - IpeaAMKTOP pa3BUTINS CeIITUYIECKON
II0JIMOPTaHHOV HeJOCTaTOYHOCTH

MHoroneHTpOBOe McciegoBaHne, 997 naneHToB,

IIOCTYIIMBIIINX B 40 Pa3/INYHBIX OUnT c IIpPU3HaAKaMM CeIICVCa M CEIITNUUECKOI'0O IITOKa

IICII npm nmocTynyieHMM y Bcex aniMeHTOB - 946 (492-1887) nr/mi,
3 rpynmsl nauyneHTOB coryiacHO Tepuwiaam IICII (nr/mn) :
1. <597; 2. 597-1397; 3.>1397
Bercoxmn IICII npn moctynsieHnn HamnboJs1ee CMJIBHO CBA3aH C I1OC/Ie Ay FOIIIM:
- IloBbIIeHMeM CBIBOPOTOYHOIO KpeTHMHWHA,
- IloBbIIlIeHMeM JIaKTaTa
- CHwmKeHMeM remMorsio0mHa,
- CHwKeHMeM BbIX0Ja MOYW,

- PasButnem mMMyHoOaedpMOUTHOCTM (pacnpocTpaHeHeM MHGEKIINU 13
IIepBUYHOIO 0Yara MM MMMYHHBIM IIapaInioM)

MonuTtopusar IICII B nepBbIe 7 mHEV ~ XOpOILIMI MHAMKATOP:
- 3ddeKTMBHOCTM aHTUMOMOTHKOTEpaInum

- AJIUNTEJIBHOCTN aHTM6MOTMKOTepaHMM

Masson S et al. Circulating presepsin (soluble CD14 subtype) as a marker of host response in patients
with severe sepsis or septic shock: data from the multicenter, randomized ALBIOS trial.
Intensive Care Med. 2014 Oct 16



IICII mpwu mmocTynjieHmum -
NNPEOUKTOP pa3sBUTUA Opl"aHHOﬂ HEeJOCTAaTOYHOCTM
IICII repmmwy, (ng/mwr:)  1.<597; 2.597-1397; 3. >1397
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Masson S et al. Circulating presepsin (soluble CD14 subtype) as a marker of host response in patients
with severe sepsis or septic shock: data from the multicenter, randomized ALBIOS trial.
Intensive Care Med. 2014 Oct 16



HdvHaMMKa npecericvHa IIpu aHTM0aKTepuaIbHOM Tepanun
MYKOBVCLIMI03a Ha CTaavM 000cTpeHMs O0CTPYKTMBHOIO
CJIM3UCTO-THOVHOIO OpoHxuTa. KimmHM4YecKun cay4dan.

boasnoM JI. 21 rop.
dmnarao3: MyKoBuUCIINA03, cCMelIaHHasA popMa

C IIOpa’keHMeM JIeTKMX, JKeJIyJOUHO-KUIIIeYHOI0 TPaKTa,

IO KeJTy JOYHOVI JKeJie3bl.

IIpu nocrynieHmnmn:

XPOHMYECKUI O0CTPYKTUBHBIV CJIM3UCTO-THOVMHBIV OpPOHXUT,
cTaamsi 000cTpeHNs1, HeIIpepbIBHO pelMaUBUPYIOlIlee TeUeHne.

B moxpome - yc10BHO-TIaTOT€HHas1 IIOJIMpe3ucCTeHTHasA MUKpodJiopa.
XpoHndecKasa cTadpMI0KOKKOBasA MH(DEKIIVs.

Cenrrueckoe cocTosiHuMe.

I'eMOKYJIBTYpBI Ompuyamesvroie

Epemuua H.A., Tkans H.I., Bopornua H.A u corp. [IMHaM¥Ka IIpecericiHa PV aHTHGAKTepyaTbHOV Tepari

MYKOBWMCIIMI03a Ha CTaAnM 000cTpeHMs 00CTPYKTHMBHOTO CJIM3VICTO-THOVIHOTO OpoHXxuTa. KimmHmaecknui cryJari.
JIabopaTopus, 2014,2,25



Hdnaamuka mpecercruaa u CPb npu Tepanvmu mykosucomaosa

o Bpems aHTUBNOTUK
nata NeNKouuTbl Le-bopmyna co3 CPb | npecencuH S
10*9/n mr/n nr/mn yTpo 8.00 Beyepl6.00
KpOBMU
aMOKCUK/IaB | aMOKCMKNaB
9,5 He3HayuTenbHbiM | 25 | 59,8 15.41 1200 mr 8/B 1200 mr 8/B
04.12.2013 CABUT B/IEBO CTPYMHO CTPYMHO
aMOKCUKNaB
55,3 3817 11.00 1200 mr 8/B TUeHam 1rp
05.12.2013 CTPYUHO B/B CTPYMHO
7,5 He3HauuTeNbHbIK | 33 | 74,6 242 7.30 TMeHam 1rp TMeHam 1rp
06.12.2013 CABUT BNIEBO B/B CTPYMHO | B/B CTPYMHO
OTKa3s
nayMeHTa ot
MaHUNYNALUN,
9 37 | 69,1 1654 11.20 sBepeHme a/6 5 22.00
HEe3HauYuTe/bHbIN BbINO/IHEHO B | TMeHam 1rp
07.12.2013 CABUT B/IEBO 11.30 B/B CTPYMHO
8 10.00 B8 22.00
7,3 He3HayuTesnbHbIM | 39 74,1 223 7.30 TMeHam 1rp TUeHam 1rp
08.12.2013 CABUT BNIEBO B/B CTPyHMHO | B/B CTPYWHO
8 10.00 B8 22.00
42,8 214 7.30 TMeHam 1rp TUeHam 1rp
10.12.2013 B/B CTPyMHO | B/B CTPYMHO
8 10.00 B8 22.00
6,9 37 | 43,5 119 7.30 TMeHam 1rp TUeHam 1rp
12.12.2013 HopMa B/B CTPYMHO | B/B CTPYMHO
16.12.2013 OTMEHa aHTMOMOTUKOB
19.12.2013 6,9 HopMma 36 | 32,8 283 7.30
26.12.2013 6,5 HOpMa 33 13 263 9.00




Presepsin (pg/mL)

Hvuamuka IICII, IIKT, 11JI-6 u CPb y manimeHTOB

¢ OstaroripusiTHBIM (n=27) 1 HeO/IaronIpUsSITHBIM (N=26) IIPOTHO30M

corytacHo mkasie SOFA

103 nmanmenTa, nocrynmian B OHT van B OPUT ¢ nogo3peHneM Ha cercuc,
3 Ipynmbl: CEIICHC, TSKeJIBIN CEeIICC, CeIITUYIEeCKMM 10K

CortacHo mokasaressaM 110 mkasiam SOFA 1 APACHE II rpynmbr

¢ 01aronpMATHBIM M He0JIaronpmsATHBIM IIPOTHO30M

MNsmepenns IICII, IIKT, MJI-6 CPb mipu nocryriennw, Hal, 3, 5 1 7 neHs.
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Endo S et al Presepsin as a powerful monitoring tool for the prognosis and treatment of sepsis:
A multicenter prospective study. J Infect Chemother. 2013 Dec 1
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Mvaamuka IICII, IIKT, CPBb, V1J1-6 u 6a/1;10B o mkasixe SOFA

y BBIJKMUBIIIMX y HEeBBIDKUBIIINX
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Tonpko yposHu IICII oTpa’karoT peasibHYIO0 AVMHAMUKY
TSAXKeCTU cellcyca v Koppeaupyer co 3HadeHmssMu SOFA

Takahashi G et al. Presepsin in the prognosis of infectious diseases and diagnosis of infectious disseminated

intravascular coagulation: A prospective, multicentre, observational study. Eur J] Anaesthesiol. 2014 Nov 9. [Epub ahead of
print]



Hnaamuka IICII, IIKT v CPb y BBDKMBINMX ¥ HEBBDKMBIIIVIX:
nospiineHue IICII cBsi3aHO ¢ MOBBILIIEHMEM pVCKa KOaryJjIonaTum
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Fuji E et al. An evaluation of clinical inflammatory and coagulation markers in patients with sepsis: a pilot study.
A i 71
Acute Medicine & Surgery 2019; : -.



HPI/I KYIIMPOBaHMN KJIMHUYECKNX CVIMIITOMOB CelICMCa NJMHaMMKa
IIpeceliCMHa (B oT/yim4uuie OoT JNMHAMMUKWM1 HPOKaJ'IBI_H/ITOHI/IHa)
HHPOTHO3UPYET penmnanB CEeIICVCa
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Ta)Kenbin KynuposaHue KnuHuuyeckut KynuposaHue KAuHUYECKUN
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TeyeHue 3abonesaHus, AHU

Sargentini V et al. Presepsin as a potential marker for bacterial infection relapse in critical care patients.
A preliminary study.[Clin Chem Lab Med 2014;



«MakcuMasibHbIe YPOBHM IIpecercrHa
MOI'YT IIOJaTh KJIMHUIIVICTY CUTHAJI TPEBOIY,

YyTOOBI OH HE IIpMNOCTaHaBJIMBAJI aHTI/IﬁI/IOTI/IKOTepaHI/IIO
U TIIATESJIBHO ITPOBOAMI MOHUTOPHMHI

COCTOAAHMA 310POBbs CCIITUMUECCKOTO ITIalIVME€HTa

Oaxke nocae ucue3HobeHus KAUHUUeCKUX
cumnmomob u 6o36pauwenus ypobueu IIKT

K HOpMme»

Sargentini V et al. Presepsin as a potential marker for bacterial infection relapse in critical care patients.

A preliminary study. Clin Chem Lab Med 2014
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KOFI[a I1apaijyiIeJIbHO M3MEPEHHDbIEC y\/

ypoBHu IICII n ITIKT moryT He coBIIagarTh AW ¥

IICII Bercoxmis, IIKT - muskmi. IIpu passurum cencuca IICII Haunnaaer
IOBBIIATECA Yepe3-30-60 MMH I10cCjIe IIOABIIEHUA B KPOBOTOKeE
OaxTepun n/mm rpuoos, IIKT - uepes 6-12 4 nnocjie MOsABIeHN TOIBKO
OaxTepwmri.

IICIT - auskwun, [IKT Beicokmi. B Tedenue 2-3 nHen mocjie «CTepuIbHBIX»
xupyprun, TpaBM u o>koros IIKT noBeIlmaercst mpm oTcyTcTBUM MHDEKIINM,
IICII - TonnbKO ONpW pa3BUTUM MHEPEKIIVN.

IICII cavokaetcs, IIKT - Bercokmi. [Ip MOHUMTOpVMHTE aHTMOMOTHMKOTEpannmy,

et oHa 3ddexktnBHa - IICII camkaercs B Teuenme vacoB, IIKT - B Teuenme

CYTOK.

IICII Beicokmt, IIKT amu3skmuii. Ha oTHOCHMTEIBHO IO3THMX CTAAMIX CeIlcuca
IIKT v CPb MoryTt cHv>KaTbcsl BHe 3aBUcMMOcT 0T ero Tspkecty, IICII

aJleKBaTHO OTpa’kKaeT TsDKeCTh celicyvica M KoppempyeT ¢ OasylaMu 110 IIIKajaM
qSOFA, SOFA n APACHE II.



IICII: 3¢ddPeKkTBHOCTP MOHUTOPMHTA
anTuomoTrukorepanmu (AbT) cencruca

I'pynimia IICII, n=327 ¢ moauTopunurom IICII;

I'pyninia koHTpOIIB, N=329, 0e3 MmouuTOpmHTa IICII.

E>xenneBHO:

B3satue xposwu, 05.00 - 06.00,

Usmepenne IICII, 07.00 - 08.00, madopMmmupoBanme Bpaua - 08.00.
IlepBuunbIN Kputepun octaHoBku ABT:

- IICII < 350 r/m1 mam

- IICII cav>keH Ha 80% 110 cpaBHEHMIO C ICXOTHBIM.

PDuHaIbHBIVI KpuTepu octaHOBKMU ADBT.

Uepes 2 1Hsa nociie nepBuMIHON ocTaHOBKM ADBT:
- IICII < 350 or/mx miam
- IICII camxer Ha 80%,

- HET OYE€BMAHBIX IIPM3HAKOB BOCIIa/ICHVISL.

Xiao H.,et al. Potential value of presepsin guidance in shortening antibiotic therapy 75
in septic patients: a multicenter, prospective cohort triall. Shock. 2021 Oct 1



DddextnBHOCTE AbTipm moauTOopmHre IICII
MonanuTtopmHT be3 MouuTOpMHTa

IHaurensHOCTHE ABT, mEHM

11,0 14,64
28 - THeBHasi CMepPTHOCTD
17.7% 18.2%
90 -n1HeBHAas1 CMEpPTHOCTD
19.9% 19.5%
IloBTOpHBIEe MHeKIUM
2.75% 3.04%
[IpeonsiBanue B OUT, num MonwnropmHr
11.17 14.16 IIpecerncuHa Ipu
' ; cercrice OTpakaer
l'octiuranwsanusa, 1HU 3¢ eKTMBHOCTH
12.0 14.74 AaHTHMOMOTHKOTEepanmumn

M CHU>KaeT

SaTpaThl Ha DareHTa, $
= €ec IJINTEJIbHOCTD

5566.10 6708.89

Xiao H.,et al. Potential value of presepsin guidance in shortening antibiotic therapy 76

in septic patients: a multicenter, prospective cohort triall. Shock. 2021 Oct 1



ITorpaanunbie ypoBHM IIKT (HI/MI)
11 aMarsHocTukm cercvica rmpwm OIIII

91 naument, OIIII onpenesisiyiin corsiacHo:

NGAL = 150 ur/mi1, Iucratua C = 0,98 mr/in, CK® < 60 ms/muH (xp.)
ITKT cut-off 1,97 2,66 6,31
A) NGAL B) CysC C) eGFR
100+ P N - 100+ ‘ ............... S ; 100 ‘ _________ ;
E) 50+ 50 50- 6.31

+OI1I1

+OI1I1 -
- OIlI1 - OIIII

xajelly slhalfE || [l
o | s [0 o2 caltal

( Non-AKI ][ AKI ] ( Non-AK ]I[ AKI ] ( >60 > 60 I][ 59> 59> |

[ non ] non . . non ; ) non - . non
| . ) nf l . . infection I
_infectio infection -infectio infection winfection | ection —infectio _infectio mfectuon [lnfectlor]] [mfect[onJ

APACHE Il  10.46 12.78 14.87 17.92 APACHE Il 12.73 13.41 13.35 19.01 APACHE Il 11.33 13.87 17.19 23.59
n 123 48 51 181 n 126 70 44 163 n 134 91 46 132

Takahash G et al. Diagnostic accuracy of procalcitonin and presepsin for infectious disease
in patients with acute kidney injury. Diagn Microbiol Infect Dis. 2016;86(2):205-10



ITorpanmn4ynslie yposHu IICII 11 amaraocTKm cerncrica mpv raToI0rmsx
II04eK pa3IMYHOM cTelleHM TsiKecTu corsiacHo 1mkasie RIFLE

| p<0.0001 p<0.01 Ip<0.01 | | ns | Y])OBHI/I [ICII
200007 — | y 7 nanueHToB
~ Loss nu ESKD
£ 15000+
ob Cencuc IICII
c
£.10000- 1 - 2457
E 2 - 2134
5000- 1451 1535 1523 3 - 19633
4 + 20000
g o 5 + 3424
6 + 2450
)l ) ()l (@ )l) 7+ 2632

| non-AKI | [ Risk | [ Injury | [ Failure |

Nakamura Y et al. Usefulness of presepsin in the diagnosis of sepsis in patients with or without acute kidney injury.
BMC Anesthesiology BMC Anesthesiol. 2014 Oct 4;14:88



IlorpaHMYHBIN YPOBEHBb

1A aviarHOCTUKM cericvca rapu OIIII
IICITI ~ > 1500 rnr/mi
IIKT ~ > 5 Hr/mn



IIpoBocniaiuTeIbHBIE

MeOVaTophbl Ypemuueckmne
DHIOTOKCVMHBI TOKCHHBI

CenTnueckoe ocrpoe
MOBpeXAeHNE MOYEK




Kak nipogoskuTesibHas 3aMecTUTe/ IbHasA peHaIbHas
Tepanus BiausieT Ha C-OIII1

BoccraHoBiieHMe
NOBpeXAeHHBIX

IIoYUeK
Clearance of : :
— . emd Metabolic adaptation &
, _ cytokines
CRRT in septic AKI-

bt Dialysate Ynanenmne Aparrranms
bag 9 IIMTOKVMHOB MeTabosIM3Ma
Reduce
. kidney
< e @ Energy supply = Improve energy balance injury and
Effluent A promote
bag . O0ecrieuenne Yayumenue kidney
° © .2 BHEPI‘VIQVI JHePreTu4eCcKoro oajaHca recovery
peck <
L’ AHTHUKOaryIsaaus AHTHU-BOCIIaJIeHMe

all  Anticoagulation g Anti-inflammation -

Zhang J et al. How Does Continuous Renal Replacement Therapy Affect Septic Acute Kidney Injury?
Blood Purif 2018;46:326-331



%, cMepTHOCTH

C-OIIII: pansss v no3gasasa 3PT?

KDIGO. Pannaa. B reuenue 8 yacos
nocsie onpenenenusa OIIII - 2 crapnum
Ilo30naa. B meuenue 12 u nocae
onpedeaenus OIIII - 3 cmaduu

100+
Inverse normal log-rank test, P =.03;
HR=0.66 (95% Cl, 0.45-0.97)

80

IHo3mHasasa
60 Delayed RRT

40+

Early RRT
Panusasa

Overall Mortality Probability, %

204

T T T T T T T T 1
0 10 20 30 40 50 60 70 80 90
Days Since Randomization

Zarbock A et al. Effect of Early vs Delayed
Initiation of Renal Replacement Therapy on
Mortality in Critically 11l Patients With Acute
Kidney Injury The ELAIN Randomized
Clinical Trial JAMA. 2016;315(20):2190-2199.

%, BBDKMBaeMOCTh

AKIN. Pannsaa - gepe3s 12 9 mocsie
onpenenenns OIIII - Failure

Ilo30uan - uepe3s 48 4, ecsiv He OBLIIO
BOCCTaHOBJIEHWsI peHaIbHOV PyHKIIUM

1.00~
|
on |‘
:g 075_ ".|.'
e g
& . IMo3sgusaa
S 0.50 — — Delayed strategy
.0 . .
T +
g Early strategy
o
o 025 PanHsasa
P=0.52
0.00 : [ : I I I
0 30 60 90 120 150 180

Days since Randomization

Barbar SD.et al. Timing of Renal-Replacement
Therapy in Patients with Acute Kidney Injury
and Sepsis, N Engl ] Med 2018;379:1431-42.



oXiris® haemofilter - Tpu B ogHOM

HaurenpHas P3T rmpu C-OI1I1

Ynanenmue:

DHIOTOKCMHA

IIpoBocaiMTe IbHBIX IIMTOKVMHOB;
YpeMmmnueckmnx TOKCMHOB



3aKJIroueHme

Y 30-50% xputnueckmnx nanmnenTos OPUT nuaraocrupyercs cercmc
vin OIIII Pa3ButHe cenicuca crumysamnpyert passurue OIIII, a
passutmne OIIII - cencuca.

Cenmuueckoe OIIIl - cuHOAPOM, OMHOBPEMEHHO COOTBETCTBYIOILIM

Kputepusam cericuca m OIIII.

MopobunHocTte 1 jtetasibHOCTH Ipu C-OIIII BbIIIE, ueM npum cerncrce
v npu OIIII mo oroennbHOCTH.

OcHOBHBIE TaTOPU3NOTIOTMIECKIIE MEXaHM3Mbl Pa3BUTHSL:

OIIIT npm cericmice: «TOKCMYHAsA celITUYMecKasi» KPpOBb, coeprKallias
IIpOBOCHIA/INTEIbHbIE PAKTOPOB, IpeMMYIlIeCTBEHHO ITOBpeXKaaeT
KaHaJIbIIbI VI IPUBOANUT K TyOysIsipHOM OuchyHKIIIN;

Cenicmca mpu OIIIL: OIIII moBpeXxmaer aucTraJibHBIE OpPraHbI, a
ypeMus BedeT AncyHKIIMY MMMYHHOV CVCT€MBbI, UTO

HHpoBOLIMPYET pa3dBUTHME CEIICVCa.



s nyarHocTukm M MoHUTOpMHIa C-OIII1
JOJI>KHO IPOBOAUTHCA MapaIeJIbHOe

M3MepeHue MapKepoB cericuca M MapKepoB
IJIOMEPYJIAPHOM M TYyOyJIApHON ONCPYHKIIUN.

TyOynsapHaa nucdyHKIMA — caMasi paHHSAA
cragmus passurusa C-OIIIIL.

IMuaraoctuka OIIII n C-OIIII corsiacHo
TyOyJIIpHBIM MapKepaM oIleperkaeT
AVIATHOCTUKY I10 KpeaTMHWUY U Auypesy.



PenasibHBIE MapKephI IIPY cericmce

Ypoeau NGAL (B KpoB¥M 11 B MOUe) IOBBIMIAIOTCA KaK PV peHaIbHOW
oucdyHKImm, Tak u apu ee orcyrcrsun. IIpm C-OIIIl ypoBamu NGAL
OTpa>kar0T CyMMapHYIO TsDKeCTb M peHaIbHOM ANCPYHKIMM M CeIiCica.

Ypoeau nincratnaa C B KpoBM aJJeKBaTHO OTPa’KaloT TsI>KeCTh
IJIOMepyJIsaspHON oucPyHKINM
¥ He 0TPa’kaloT TsKeCcTh MHPEeKIIMN.

Vposau mmcratmaa C B MOUe pe3KO IOBBIIMIEHBIE - 3TO MOXKeT
CBUOETeIbCTBOBATh O PasBUTUM TyOyIsIpHOV AMCPYyHKIIUN
1m0 Toro, Kak amarao3 OIIIl mo>keT OBITH ITOCTaBJIEH

Ha OCHOBaHUW Kpe€aTHMHA "1 Anype3a.



Mapxkepsn! cericuca mpu C-OI1I1

Ypoeau CPb oTpakaroT cyMMapHYIO TsI>KeCTh BOCIIaJIeHWsI VI peHaIbHOW
INCPYyHKIIU.

YpoBHM IIKT noBpimarTca Kak npu mHeKIMm v 0e3 Hee M3-3a CHVDKEHWMS
ero KJIMpeHca ¥ OTpakarT cymMmapHYI0 TsDKecTh Kak OIIII, Tak m cercuca .

Yewm Ts1>Kes1ee peHasibHasA OuchyHKIOMA - TeM 0ostee Bbicokmum ITKT.

YposHM IICII noBpImaroTcsi Kak nmpu mH@eKInn mu 0e3 Hee Wm3-3a CHVYDKEHMS
ero KJIMpeHca v OTpakarT cymMmapHYI0 TsDKecTh Kak OIIII, Tak m cercuca .

Yewm Ts1>Kes1ee peHasibHasA OuchyHKIOMA - TeM 0ostee Bbicokmum ITKT.

1 puarHoctuku cericvica rmpu OIIII morpannunbie yposau IIKT n

IICII no/DKHBI OBITH ITOBBIIIIEHBI COIJIACHO TSDKECTH PeHaIbHOV ANCPYHKIIN.



Centmmaeckoe oCTpoe ITIOBpe’KOdeHMe I10YUEeK

Mapkepsbl 111 JMarHOCTUKH

1 9 o .
) ~o, KA 2. Bacteria
R enter blood
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ITpecencmn B KPOBOTOK
\ 1. Sources
of infection
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blood
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4. Organ dysfunction 3. bakTepun
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NIMMyHOXeMUIIIOMMHECIIEeHTHBIV aHaIM3aToP
PATHFAST (LSI Medience Corporation, SIrmoHmst)

TouHoOe KoJInmyecTBeHHOe sMepeHme

Ilpecerncuu

B LIeJIBHOVI KPOBY, CBIBOPOTKE U IIa3Me,
15 MVHYT

OnuH aHaIV3 - OVH KapTPUILK;
6 KaHaJIOB /I OTHOBPEMEHHOTO
V3MEpEeHMs B PeXrMe «IIPOU3BOJIbHBIN

) BBIOOD»
——
[ pyrue nsMepsieMble I1apaMeTphbi:
Kapanomapképsnl:
BricOKOUYyBCTBUTEIILHBIV TPOIIOHMH I;
BbIcCOKOUYyBcTBUTEIbHBI CP’b, KK-Mb,
T

Muornodus, NTproBNP, [I-mumep.

HviarHOcTHKa OepemenHOcTH: XI'H



Incratuu C

B ceiBOpoTKE MM I1a3Me B moue

Mapkep Mapkep
IJIOMEepYyJIIpHOM TyOyJIsApHOM
avichyHKIIMM avicpyHKIIMM

BbICOKOTOYHBIVI MMMYHHOTYpPOMAMMETPUIEKMI TeCT
IJIsI aBTOMaTUYIeCKMX OMOXMMMIecKX aHaIN3aTOPOB

Cystatin C FS, DiaSys, Germany
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Mpb1 paboTaem
OoJibIIIE,
YTOOBI BbI
COMHEeBaJIVCh
MeHBbIIIe

wWww.presepsintest.ru 142290, Tympasio,
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Tes.: (495) 980 6339; 980 6338.
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