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Markery dysfunkce ledvin v sepsi:

biomarkery funkce & poskozeni

When are biomarkers needed?

Risk assessment
Recognition

Differential diagnosis

Functional
Targeted intervention
) Damage
Prognosis Combination

Which biomarkers should be measured?

Kidney International (2014) 85, 513-521
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Single versus multiple How should data be used for patient
biomarkers management?

Positive predictive value

Negative predictive value Refine clinical

Data based on setting

Guide timing and nature of
interventions

Improve process of care
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RIFLE / AKIN: kritéria funkce

Risk, Injury, Failure, Loss, and End-Stage Renal Disease

Cr/GFR criteria Urine output (UO) criteria

Increased Cr >50% UO <0.5 ml/kg/h

or x 6 h
GFR decreases >25%

Increased Cr >100% UO <0.5 ml/kg/h

or x 12 h
GFR decreases >50%

Increased Cr >200%
or
GFR decreases >75%
or
Cr =z 4 mg/dl
(with acute rise
of = 0.5 mg/dl)

Persistent Acute Kidney Injury =
Loss \ complete loss of renal function
for > 4 weeks

UO <0.3 ml/kg/h
x 24 h
or
anuria x 12 h

ESRD End stage renal

disease

Acute Kidney Injury Network

Cr criteria Urine output (UO) criteria

Increased Cr >50% UO <0.5 ml/kg/h

or x 6 h

Stage 1 >0.3 mg/dl

Stage 2 Increased Cr >100%

UO <0.5 ml/kg/h
x 12 h

Increased Cr >200% [ UO <0.3 ml/kg/h
or x 24 h
Cr = 4 mg/dl or
(with acute rise anuria x 12 h
of 2 0.5 mg/dl)

Stage 3

Patients who receive renal replacement therapy

(RRT) are considered to have met the criteria for

stage 3 irrespective of the stage that they are in
at the time of commencement of RRT.

Contrib. Nephrol. Basel, Karger, 2013, Vol.
182, p. 5-12
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Functional criteria* Damage criteria
RIFLE R or AKIN-1 Biomarker +
RIFLE | or AKIN-2 Biomarker ++
RIFLE F or AKIN-3 Biomarker +++

Contrib. Nephrol. Basel, Karger, 2013,
Vol. 182, p. 13-29
KKidney International (2014) 85, 513-521

T

Nova kritéria pro diagnostiku AKI - rostouci
role biomarkeru poskozeni

Functional AND/OR Damage Criteria
Volit to kritérium, které je horsi.

Zvyseni efektivity existujiciho
RIFLE/AKIN systému.

Chybéji data pro biomarkery posSkozeni z
hlediska urceni stupné poskozeni

(staging).

Staging pomoci funkénich ukazatelt se
doporucuje zachovat.

Zatim je volen semikvantitativni pristup k

biomarkerim poskozeni se symboly
pozitivity +/++/+++.
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Nova kritéria pro diagnostiku AKI - rostouci

role biomarkeru poSkozeni

Stages defined by
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Klasicky model AKI (KDIGO 2012) naznacuje pouZziti
biomarkert poskozeni ledvin, vlastni guidelines s nimi
vSak nepracuiji.
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Nova kritéria pro diagnostiku AKI - rostouci

role biomarkeru poskozeni

Complications

ﬁ-

Window for early

targeted intervention Staging
s P < »
< » < >4 >
Time Biomarkers Biomarkers Diagnostic Biomarkers
identify identify injury criteria track

susceptibility mechanisms including progression
and targets creatinine,
decreased

urine output

Biomarkery se ale mohou uplatnit v pribéhu rozvoje AKI
jako markery rizika, patofyziologickych mechanismu

poskozeni ledvin, progrese a prognozy. Contrib. Nephrol. Basel, Karger, 2013,
Vol. 182, p. 13-29

K Kidney International (2014) 85, 513—521/
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Nova kritéria pro diagnostiku AKI - rostouci

role biomarkeru poSkozeni

Complications
Functional biomarkers

Increased - Kidney
risk i failure
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Damage biomarkers / Current diagnostic criteria

Expanded diagnostic criteria

Soucasna diagnosticka kritéria AKI jsou rozSifena o
novou nosologickou jednotku: subklinické AKI

Contrib. Nephrol. Basel, Karger, 2013,
Vol. 182, p. 13-29
Kidney International (2014) 85, 513—521/
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Nové spektrum AKI podle biomarkeru funkce a

poSkozeni

No damage
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change
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Soucasna kritéria AKI zahrnuji pouze dolni kvadranty.

Proces je dynamicky, pacient se muze pohybovat mezi jednotlivymi kvadranty v pribéhu onemocnéni.
Cut-off hodnoty pro biomarkery poskozeni nejsou jednoznacné urceny.

Dynamické sledovani biomarkeru!

Damage present

e < Resolution
U U
dUC O

O

T

Progression

Contrib. Nephrol. Basel, Karger, 2013,
Vol. 182, p. 13-29
Kidney International (2014) 85, 513—521/




Markery dysfunkce ledvin v sepsi

Patofyziologie
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McCullough PA, Kellum JA, Mehta RL, Murray PT, Ronco C (eds): ADQI Consensus on AKI Biomarker.

) ] -~
and Cardiorenal Syndromes. Contrib Nephrol. Basel, Karger, 2013, vol 182, pp 174-194
DOI: 10.1159/000349970

b«
Cardiorenal Syndrome Type 5: Clinical SO k
Presentation, Pathophysiology and
Management Strategies from the
Eleventh Consensus Conference of the
Acute Dialysis Quality Initiative (ADQI)
Ravindra L. Mehta? - Hamid Rabb® - Andrew D. Shaw® -
Kai Singbartld - Claudio Ronco® - Peter A. McCulloughf -

John A. Kellum®? - for the Acute Dialysis Quality Initiative (ADQI)
11 Working Group

Kardiorenalni syndrom typ 5

e Sepse je nej¢astéjSi pricinou AKI u ICU pacientu (cca 33 %)
e AKI v sepsi ma vysokou mortalitu (cca 50 %)

e Mechanismus neni jasny, ale je jiny nez u ostatnich pricCin AKI
(ischemicko-reperfuzni posSkozeni)

e Etiologie je vice komplexni
— apoptoza tubularnich bunék
— imunosuprese
— zvySeni IL10
— zvySeni aktivity kaspazy 3
— zvySeni regulacnich T bunék
— pozitivni vliv blokovani IL10 a kaspazy 3 na renoprotekci
— porucha mikrocirkulace ledvin

Crit Care Med 2012; 40:2997-3006




Gram-negative bacteria

Systemic Inflammation
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[ Renal leukocyte infiltration, Acute tubular lesions, Apoptosis |
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[Acute Kidney Injury }

[ Renal inflammation

ROS and RNS

Klicové problémy
* vazba LPS na TLR4 imunokompetentnich bunék (ICs) vede k systémovému zanétu
* vazba LPS na TLR 4 proximalnich tubularnich epitelialnich bunék (PTECs) vede k zanétu ledvin,
poruse renalni mikrocirkulace a nasledné hypoxii
» amplifikace imunitni odpovédi zanétem renalni tkané a hypoxii
* AKI s apoptdézou bunék, leukocytarni infiltraci a akutnimi tubularnimi lézemi
k Am J Kidney Dis. 2014;63(6):1038-1048
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Markery dysfunkce ledvin v sepsi

Biomarkery funkce:
diuréza
zmena S-kreatininu
CKD-EPI
cystatin C
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CKD-EPI rovnice |

odhadu GFR v

y o n

intenzivni péci???

2009 (kreatinin)
2012 (cystatin C)
2012 (kreatinin + cystatin C)

® rovnice nedavaji totozné vysledky

e CKD-EPI 2009 (kreatinin) lze pouzit v SirSim pasmu
hodnot kreatininu nez MDRD

e cystatin C ma vztah ke komplikovangjsi patofyziologii

® pokud je hodnota eGFR z cystatinu C nizSi nez z
kreatininu, je horsi prognoza

'KDIGO 2012 Clinical Practice Guideline for the Evaluation and Management of
Chronic] Disease

I




elanaye et al. BMC Nephrology 2014, 15:9

D
httpz//www.bio medcentral. com/1471-2369/15/9
P BMC

Nephrology

RESEARCH ARTICLE Open Access

Detection of decreased glomerular filtration rate
in intensive care units: serum cystatin C versus
serum creatinine

Pierre Delanaye'”, Etienne Cavalier’, Jéréme Morel®, Manclie Mehdi®, Nicolas Maillard”, Guillaume Claisse”,
Bernar d Lambermont®, Bernar d E Dubois', Pierre Damas®, Jean-Marie Krzesinski', Alexandre Lautrette’
and Christophe Mariat®

e Ano, ale...

— Lze pouzit CKD-EPI rovnice

CKD-EPI rovnice
odhadu GFR v
intenzivni péci???

— Porovnani s clearanci iohexolu neni uplné uspokojivé

W w/srom

— Clearance iohexolu muize byt nizsi i u pacientil se sérovym

kreatininem 35 — 90 ymol/I

— Nejmensi absolutni odchylku od méreni GFR (iohexol) ma CKD-EPI
z kreatininu a CKD-EPI kombinovana

— V pasmu +/- 30 % od mérené hodnoty je pouze 60 % u ICU pacient
(CKD-EPI kreatinin), resp. 62 % (CKD-EPI kombinovana)

— Cystatin C se zda byt lepSi nez kreatinin v predikci GFR u pacientu

s eGFR pod 1 ml/s na 1,73 m?

— CKD-EPI z cystatinu C muze falesné snizit odhad GFR??

oY
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NDT Cystatin C pro
ll:ll?jrfttsof sepsis on levels of plasma cystatin C in AKI and non-AKI O d h ad G F R V
' intenzivni péci???

Conclusion. The inflammatory response

iInduced by sepsis has no impact on the

levels of cystatin C in plasma during the
first week in the ICU.

n




/ Nephrol Dial Transplant (2012) 27: 576-581 ——————] i
doi: 10.1093/ndvgfr3s8
Advance Access publication 17 July 2011 y S a I n p r O

Original Articles Nephrology Dialysis Transplantation
Impact of sepsis on levels of plasma cystatin C in AKI and non-AKI O d h ad G F R V
patients
Johan Martensson, Claes-Roland Martling, Anders Oldner and Max Bell I n te n Zlv n I pe CI ? ? ?
Sepse jako takova nemusi nutné ovlivnit 1.001
koncentrace cystatinu C
0.754
Kreatinin je stale dominantni funkcni Z
marker pouzivany intenzivisty na celém B 0.501
v v O]
svete. 7
0.25¢1
Koncentrace kreatininu se ale v case . ,
I o AL E 0008 —©~ No sepsis
mohou snizovat, takze je nutné jej 00| . . . .
3|4 o ¥ Lb b 0.00 0.25 0.50 0.75 1.00
pouzivat opatrne, predevsim v pozdnich 1-Specificity

fazich prubéhu onemocnéni.
Cystatin C pfi pfijeti na ICU
Predikce AKI se zhorSenim funkce nebo
Interference!!! trvajiciho AKI nebo mortality u septickych (e) a
neseptickych (o) pacienta.

Protoze cystatin C neni ovlivnén riznymi nerenalnimi faktory, které mohou

zménit koncentrace kreatininu, cystatin C muze mit vyhodu proti
Kkreatininu jako on-line marker GFR na ICU.
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Biomarkery

poskozeni:
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Biomarkery poskozeni ledvin
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NGAL

(Lipokalin asociovany s zelatinazou neutrofilu)

Vysoce senzitivni a specificky pro tubularni poskozeni
Protein meritelny v plazme a moci
,1roponin nefrologu”

ZvySuje se o0 1 - 2 dny dfive nez kreatinin u pacientu s
AKI

Umoznuje vCasngjsi a intenzivnejsi peci o pacienty s
AKI

NGAL je soucasti antioxidacniho renoprotektivniho
systému, aktivovan pri CPB a dalSich inzultech

Jeden z nejvice studovanych markeru tubularni
dysfunkce

Klasicky pohled na NGAL




Parametr

Pocet pacientl

Pocet AKI

AUC

Senzitivita (%)
Specifita (%)

Outcome

Autor

p{

602

123

0,73

76

76

Predikce
AKI (ICU)

Haase,
2009

1783

319

0,84

/8

84

Predikce
AKI

Haase,
2009

5347

1085

0,80

/3

84

Predikce AKI
(ICU)

Haase-Fielitz,
2014

NGAL a predikce AKI: metaanalyzy

3869

825

0,82

74

75

Predikce AKI
(CSu)

Haase-Fielitz,

2014

3154

784

0,79
84

73

Predikce AKI
(ICU)

Haase-Fielitz,

2014
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Proc¢ zatim neni NGAL idealnim
biomarkerem AKI

o nenl’j,ednoznaérl)’&m markerem poskozeni
tubularnich bune

e komplikovana patofyziologie

e studie na presne definovanych populacich,
neodpovidaji casto realne klinické situaci

e analyticka ruznorodost a ruzné cut-off hodnoty

® nema organovou specificnost (neutrofily, ledviny,
jatra, myokard)

* nove diagnostické oblasti: sepse, nemoci
myokardu, kardiorenalni syndrom, _
Halrggplantace, systémova onemocneéni a

alsi

T
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Disease Markers 34 (2013) 237-246
DOI 10.3233/DMA- 130966
108 Press

The use of plasma and urine neutrophil
gelatinase associated lipocalin (NGAL) and
Cystatin C 1n early diagnosis of septic acute
kidney injury in critically ill patients

Miige Aydogdu®*, Giil Giirsel®, Banu SancakP, Serpil Yeni®, Giilgin Sari®, Segil Tasyiirek®,

Murat Tiirk®, Seher Yiiksel”, Mehmet Senes® and Tiirkan Nadir Ozis?

*Department of Pulmonary Critical Care Medicine, Gazi University School of Medicine, Ankara, Turkey
bDept;rmmmr of Biochemistry, Gazi University School of Medicine, Ankara, Turkey

cDepariment of Clinical Biochemistry, Ankara Training and Research Hospital, Ankara, Turkey
dAnkara Occupational Diseases State Hospital, Ankara, Turkey
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NGAL: potencialni role
u septickych pacienti?

Intensive Care Med (2010) 36:452-461 _ S
DOL 10.1007/500134-009-1724-9 ORIGINAL

Sean M. Bagshaw

Plasma and urine neutrophil gelatinase-
associated lipocalin in septic versus non-septic
acute kidney injury in critical illness

a)
Rinaldo Bellomo
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/Imwm\'c Care Med (2010) 36:452-461

DOL 10 1007/500134-009-1724-9 ORIGINAL

Sean M. Bagshaw Plasma and urine neutrophil gelatinase-

NGAL: potencialni role
iﬂ:ﬁ::l::.:i}ll::m associated lipocalin in septic versus non-septic u s e pti C kyc h pa C i e n t loj ?

Moritaki Egi acute kidney injury in critical illness
Hiroshi Morimatsu

Giuseppe D*amico

Donna Goldsmith

Prasad Devarajan

Rinaldo Bellomo
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Conclusion: Septic AKI patients have higher detectable plasma and urine NGAL compared with non-
septic AKI patients. These differences in NGAL values in septic AKI may have diagnostic and clinical
relevance as well as pathogenetic implications.

WU




NGAL: budoucnost ukaze...

e Zvyseni v plazme
— produkce NGAL extrarenalné
— uvolnéni NGAL z neutrofilt

e Zvyseni v mocCi
— porucha tubularni reabsorpce NGAL (nefunkcni megalin-cubulinové
receptory)

— zvySena syntéza poskozenymi (ale i ohrozenymi) tubularnimi bunkami
— uvolnéni z infiltrujicich neutrofilt

® Moznost odliseni ruznych forem?
— neutrofily: dimery
— tubularni bunky: monomery nebo heterodimery s MMP-9

Martensson, J., Bellomo, R.: The rise and fall of NGAL in
acute kidney injury. Blood Purif., 2014, 37, s. 304-310.
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Nove terapie?




Hypoxia / Inflammation CI =CD39
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e ON® 0 Q e & — ' _ anti-inflammatory effects
ATP\-—/ ADP AMP Adenosine @
x |
S . . | .
= Ll *
EC  EnC EC  EnC EnC) -

Adenosin — mechanismus vzniku a ucinku

» ALP konvertuje Skodlivy pool extracelularniho ATP na tkanové protektivni a
antiinflamatorni adenosin.

« inflamatorni (ICs) a apoptotické (ACs) buriky uvolnuji ATP, ktery je konvertovan pomoci

CD39 a CD73 na renalnich endotelovych (EnC) a epitelialnich (ECs) bunkach na ADP,
AMP a nasledné adenosin

Vazba adenosinu na receptory renalnich endotelovych (EnC), epitelovych (ECs) a
inflamatornich (ICs) burikach s vyslednym renoprotektivnim a antiinflamatornim efektem.

CD: cluster of differentiation

Am J Kidney Dis. 2014,63(6):1038-1048 /
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1521-0108/344/1/2-7§25.00
T JOURNAL OF PHARMACOLOGY AND EXPERIMENTAL THERAPEUTICS
Copyright ® 2013 by The American Society for Pharmacology and Experimental Therapeutics

http:dsx.doi.org/10.1124pet. 112.198226
J Pharmacol Exp Ther 344:27, January 2013

Perspectives in Pharmacology

Alkaline Phosphatase as a Treatment of Sepsis-Associated
Acute Kidney Injury

Esther Peters, Andrea van Elsas, Suzanne Heemskerk, Luigi Jonk,
Johannes van der Hoeven, Jacques Arend, Rosalinde Masereeuw, and Peter Pickkers
Department of Intensive Care Medicine, Nijmegen Institute for Infection Inflammation and Immunity (E.P., S.H., J.v.d.H., P.P.),

and Department of Pharmacology and Toxicology, Nijmegen Centre for Molecular Life Sciences (E.P., S.H., R.M.), Radboud
University Nijmegen Medical Centre, Nijmegen, The Netheriands; and AM-Pharma, Bunnik, The Netherlands (A.v.E., L.J., J.A))
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Zavery

* Nové definovana diagnosticka kriteria AKI
nova jednotka AKI pfi znamkach poSkozeni a dosud normalni funkci

®* Nove zarazované biomarkery poskozeni
NGAL (KIM-1, IL18, cystatin C a dalsi)

* Hodnoceni funkce nejen podle zmeén kreatininu a diurézy
|ze pravdépodobné pouzit CKD-EPI rovnice a cystatin C

e Zatim chybéjici hodnoty cut-off biomarkeru poskozeni

* Sepse s AKI vyzaduje dalsi studie
mechanismus AKI v sepsi je zrejme odlisny

* Nové terapeuticke pristupy
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