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\/ Tanim

Glomerdiler filtrasyon hizinin saatler - haftalar igerisinde azalmasi sonucunda

kanda nitrojen yikim drinlerinin birikimi ile karakterizedir.
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Gorilme Sikligl

~ World Incidence of AKI: A Meta-Analysis

Paweena Susantitaphong, **" Dinna N. Cruz,* Jorge Cerda,! Maher Abulfaraj,* Fahad Algahtani,* loannis Koulouridis,**
and Bertrand L. Jaber,*" for the Acute Kidney Injury Advisory Group of the American Society of Nephrology

. : Patients AKI
Subgroup Stuclies Eatients with Incidence
() () AKI (n)  Rate (%)
All 154 3,585,911 573,424 232
Age category
Adults 130 3,571,691 569,861 21.6
Children 24 14,220 3563 33.7
Clinical setting
Community acquired 7 548,398 4897 8.3
__Ciritical care . 41 888,604 272,580 317
L_Cardiac surgery | 42 164,333 33,157
Trauma 4 14,947 2557 .
Heart failure 1 682 221 32.4
Hematology/oncology 3 2401 453 21.3
Nephrotoxins -+ 17,786 1681 12.2

clin J W.Soc “'eph/" 2013 8:1482-93,

2004-2012
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_ Kardiyak Cerrahi Sonrasi ABY Gorilme Siklig:

N/

« %1-30
VKPB %2.5
v KAPAK CERRAHISI %2.8 ,
v KAPAK CERRAHIST +KPB %4.6
vECMO %80 |

J Thorac\c;apb’/o vasc Surg. 2014, 147(3): 989-95/
e 3\



Etiyoloji




v
Cerrahi Iliskili ABY Nedenleri
T
PRERENAL RENAL POSTRENAL
*Hipovolemi *Uzamis hipoperfiizyona bagl *Obstriiktif nedenler
by . iskemi . ;
*Disiik kardiyak output *Cerrahi komplikasyonlar
s 3 *Nefrotoksik ajanlar
R ienegtlasyon 0 inoglikozid, Kontrast)
(NSAL) *Metabolik bozukluklar
(hiperkalsemi)
'
*Rabdomiyoliz (yaniklar)
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Patofizyoloji

 Azalmis renal perfiizyon

(hipotansiyon, pulsatil akim yoklugu, vazoaktif ajanlar, anestezik ajanlar)
« Ekzojen ve endojen nefrotoksinler

 Iskemi-reperfiizyon hasari

« Hiicresel ve sistemik enflamasyon

» Oksidatif stres
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& Fig. 1 Pathophysiology of acute kidney injury following cardiac surgery. SNS sympathetic nervous system, ROS reactive oxygen species
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RIFLE Kriterleri

GFR
%érx 1.57

Idrar Cikig!

Akut;O@r_ngdl

Risk < Offiml.'kg
GFR %25 azalma 6 saat
Injury ‘ SCx2 <0.5mirkg
GFR azalmasi>%50 12 saat
Failure | SCrx3 <0.5mlfkg
GFR azalmasi>%75 24 saat
SCr=4ma/dl Anun x12 saat

En az 4 hafta sure ile bobrek

Los
9 fonksiyonlarinda tam kayip

ESRD Son dénem bobrek yetmezligi

23ay
Tatile 1
SINIFLAMASI (AKIN) RGO cmts o e ey oy
Stage Serum Crmatinime Ure Outpt
EVRE SERUM KREATININ foRAR MIKTART ' 1.5-1.9 times baseline or 0.1 mgi «0.5 miAg for 6-12 b
1 Bsaoke gore serum keeatimede 0, 3mg/ o 6 st sreyle sutte (1 26.5 o) Incrosse
seve 152 kat artes 0 Vb 10-29 times basedne .5 mUhgh for 12
2 Bamie gore sarum kreatinnde 2-3 bat 12 saat sorwyle saattn ] 1.0 timey Lmaline o 0.3 miMgh for =M N or anurle
arng W9nlhg Fereale in lerum cestinine lovel to for 120
3 Remle gore serum breatiminde 3 bt orty 12 saathik arin veys 2Mp0at A0 mgid, (- 5536 pmold) or
veys serun heeotom o pding/d! olvatipls  Deywnca o0 Inl/hg/saet veya Intation of renal replacement thesapy o
berdber hreatmoade 0 Smy/dl oty RRT I patents <18 5 deuwae In oGFR 0
<25 olAvée per 173

AblreweDon eGFR, sTimaned glomer ulae fiization fate

From Kidrey Disssse: improving Glebal Outcomes (XDIGO) Acute Kdney oy Wirk Groug
KDIGO chnics practioe gquideling for acuty Nidney Injury. Kidney Int Supgl 2002.2:1% wirh
oy Mo

“RRT renal replasman tedows
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% RIFLE Kriterleri by
(7 glin iginde) 0

&) Serum kreatinin (SCr)/
Glomeriiler Filtrasyon (GFR)

Risk (R) SCrXx1.5 <0.5 ml/kg/saat
ya da >6 satten uzun sire
GFR azalma >%25

Injury (hasar) (1) SCrx?2 <0.5 ml/kg/saat
ya da >12 saat

GFR azalma >%50

Failure (yetmezlik) (F) SCrXx3 <0.3 ml/kg/saat
ya da >12 saat

GFR azalma >%75
SCr>4 mg/dL

Loss (Kayip) (L) 4 haftadan uzun siren ABY 12 saatlik aniri

End stage renal 3 aydan uzun sireli organ fonksiyon kaybi

disease (Son donem
bobrek hastaligi) (E)
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\/ i AKIN Kriterleri

2, &/

J _ Serum kreatinin diizeyi idrar qikist

1 Scr20.3 mg/dL veya 6 saatten uzun siireyle
bazal defere gére 0.5 ml/kg/st

» Olay gelisme siiresi 48 saat 1.5#2 kat artis

2 5] 2 bazal defere gore 243 12 saatten uzun siireyle
 Scr artigi daha asagi gekildi kat artis 0.5 ml/kg/st
 GFH kriteri kaldirildi

3 Scr>4 mg/dL veya bazal 24 saatten uzun sireyle
degere gore 3 kat 0.3 ml/kg/st veya 12
artis saat anlri

Renal replasman tedavisi uygulanan hasta Evre 3
olarak kabul edilir —
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e KDIGO Kriterleri <
~—’
« RIFLE ve AKIN kriterlerinin gegerliligi temel alinarak
 Tek bir basit tanimlama ile
« ABH tanisi koymak amaciyla geligtirilmistir.

Kidney International Supplements 2012(2):8-12
o \J &__ppﬁ u\



i KDIGO Kriterleri

Herhangi birisinin varligi ABH olarak tanimlanir:
48 saat iginde Scr 2 0.3 mg/dl artis olmasi
« Son 7 glin igerisinde Scr bazale gore > 1.5 kat artis olmasi

« Idrar gikisi 6 saat siire ile <0.5 ml/kg/saat

Kidney International

Supplements 20

N/

12(2):8-12
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| \/J
\/ KDIGO ABH

S /
N’
Serum kreatinin dilzeyi
1 Bazal degerden 1.5-1.9 kat <0.5 ml/kg/saat
ya da 0.3 mg/dl artisg 6-12 saat
2 Bazal degerden 2.0 -2.9 kat artis <0.5 ml/kg/saat
212 saat
3 Bazal degerden 3 kat artis <0.3 ml/kg/saat
ya da >24 saat
serum kreatinin >4 mg/d| ya da
ya da 212 satttir andri
RRT baslanmasi

Kidney International Supplements 2012(2):8-12
o Siplenents 20122)8-12
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Normal epitel

Hiicre Oliimi
NGAL

IL-18 Serum kreatinin
Sistatin-C Ure




Timeafte cardiopulmonarybypas i)

T Acute renal failure (n=20)
T Without acute renal failure (n-51)
1 Serum creatinine rise

80-
704

NGAL

108 120

T Acute renal failure (n-20)
T Without acute renal falure (n-51)
%

[0 Serum creatinine rise

% 48 60 72
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Time after cardiopulmonary bypass (h)
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Plasma Neutrophil Gelatinase-Associated Lipocalin and Acute

Postoperative Kidney Injury in Adult Cardiac Surgical Patients

Tjérvi E. Perry, MD, MMSc’, Jochen D. Muehlschlegel, MD", Kuang-Yu Liu, PhD", Amanda
A. Fox, MD ('.Eharles D. Collard, MDT, Stanton K. Shernan, MD , and Simon C. Body,
MBChB, MPH for the CABG Genomics Investigators

"Department of Anesthesiology, Perioperative and Pain Medicine, Division of Cardiovascular
Anesthesiology, Brigham and Women’s Hospital, Harvard Medical School, Boston,
Massachusetts

CONCLUSION—An early increase of post-CPB plasma NGAL i1s associated with AKI in adult
patients undergoing CABG surgery, although the sensitivity is low. Therefore, assessing early
plasma NGAL alone has limited utility for predicting AKI in this patient population.

Eriskin kardiak cerrahide KPB sonrasi erken evrede plazma NGAL seviyesindeki artigin
sensitivitesi distiktr.
Bu nedenle erken plazma NGAL seviyesindeki artis tek basina ABH tanisi igin yeterli
degildir e/
Y, Aneith) Analg 2010(6): 1541-47
(3 PR
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Urinary, Plasma, and Serum Biomarkers® Utility for Predicting
cute Kidney Injury Associated With Cardiac Surgery in Adults:
A Meta-analysis

Julie Ho, MD,"= Nawdeep Tangri, MD, PhD,"* Paul Komenda, MD, "~
Amit Kaushal MD,"” Manish Sood, MD,” Ranveer Brar, BSc,” Kamal Gill, BSc,”
Simon Walker, BSc,” Kerry MacDonald, MLIS,” Brett M. Hiebert, MSc,”
Rakesh C. Arora, MD,"" and Claudio Rigatto, MD, MSc'~

« 28 calisma

 Kardiyak cerrahi

« Amag: erken evrede tani (postop 24 saat)
« ABH gosterecek biyobelirteg yetersiz

Ileri calismalara ihtiyag vardir.

Study Area Under the ROC Curve (95% C1)

Wagener, 2008 0.61(0.54 - 0.68) o U

Liangos, 2009 0,50 (0.33 - 0.68)

Han, 2000 0.70 (0.59 - 0,80) t & |
Koyner, 2010 0.72 (0.61 - 0.83) n |
Heise, 2011 0.73 (0.63 - 0.88) ) {

Ejaz, 2012 062 (0.49 - 0.75) b |

Matsui, 2012 0.77 (0.63 - 0.85) — ——
Sargentini, 2012 0.70 (0.56 - 0.85) e
Liebetrau, 2013 0.90 (0.51 - 0.99) u-NGAL —i3
Liu, 2013 0.87(0.78 - 0.97) [
Munir, 2013 0.91 (0.83 - 0.96) —{E—
Paarmann, 2013 0,60 (0,48 - 0.72) b

Parikh, 2013 0.67(0.59 - 0.76) =i {

Meersch, 2014 068 (0.53 - 0.84) B
Gaipov, 2015 0.77 (0.64 - 0.87) ! 1
Prowle, 2015 0.73 (0.60 - 0.86) A
Composite: u-NGAL 0.72 (0.66 - 0.79) —‘—‘
Liangos, 2009 0,50 (0.27 - 0.72) {i}

Koyner, 2010 0.72 (0.61 - 0.83) u-Cystatin c ‘ k- 15 {
Heise, 2011 059 (0.43 - 0.73) ‘ )

Composite: u-Cystatin C 0.63 (0.37 - 0.89) ‘

Liangos, 2009 062 (0.41-0.83) f 0, |

Han, 2009 0.64 (0.52-0.74) 1 {

Katagiri, 2012 0.75 (0.60 - 0.86) u-NAG A
Matsui, 2012 0,73 (0.62 - 0.84) ==
Composite: u-NAG 069 (0.60 - 0.79) ——
Liangos, 2009 0.78 (0.64 - 0.91) el
Han, 2009 0.65 (0.54 - 0.75) i

Koyner, 2010 0,66 (0,52 - 0.74) i

Liang 2010 0.88 (0.81 - 0.93) u-KIM-1 0
Paarmann, 2013 0.60 (0.48 - 0.72) el

Parikh, 2013 0.71(0.63-0.78) —i—
Composite: u-KIM-1 0.72 (0.59 - 0.84) ! ‘

Haase, 2008 055 (0.40 - 0.71) i

Liangos, 2009 0,66 (049 - 0.83) i
Liang, 2010 0.62 (0.52 - 0.70) e

Ejaz, 2012 065 (0.52 - 0.78) u-IL-18 ——

Parikh, 2013 0,75 (0.69 - 0.81) =l
Composite: u-IL-18 0.66 (0.56 - 0.76) ’_‘_‘
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Neden onemli

* Mortalite ve morbidite igin bagimsiz risk faktori
* Mortalite %50-60

~ \AmAT Kidney Dis. 2015; 65(2):283-93 /
\B N\



Tedavi - Onlem




Renal koruma

Amag:
* Yiiksek riskli hastalarin belirlenmesi

e Profilaktik onlemlerin alinmasi




Riskli hastalar

Neden olabilen faktérler Egilimi arttiran faktorler

« Sepsis  Dehidratasyon veya volum azalmasi
 Travma - Ileriyas
* Major non-kardiyak cerrahi * Kadin cinsiyet

Kronik bobrek hasari
DM

Anemi

 Kardiyak cerrahi

* Nefrotoksik ajanlar

* Kontrast ajanlar
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_ Kardiyak Cerrahi Sonrasi ABY Risk Faktorleri
Diabet Kompleks cerrrahi Vazopressor kullanimi
Anemi CPB siiresi Hipovolemi
Ileri yas CPB siiresince diisiik Htc  Diiiretik kullanimi
diizeyi
Bayan cinsiyet Aortik kross klemp siresi  Kan transfiizyonu
Hipertansiyon Hipoperfiizyon Anemi
Hiperlipidemi Hipovolemi Kardiyojenik sok
Kronik bébrek hastalig Venoz konjesyon
Periferik vaskuler Emboli -/
hastaliklar
Inme hikayesi Vazopressér kullanimi
Sigara oykusii Kan transfiizyonu

— (@

© = Crifical Care 2016;30:_'\187



\/ e Onlenebilir mi?

Kacinilmasi Gereken Durumlar

* Nefrotoksik ajanlar
> Anti - hipertansif ilaglar
> Antibiyotikler
> NSAI

* Radyokontrast madde kullanimi

« Hiperglisemi

Kidney InT’ernwal Su@en’rs 2012@):\8-12
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Onlenebilir mi ? Volatil anestezikler

Volatile anesthetics in preventing acute Kidney injury after
cardiac surgery: A systematic review and meta-analysis

Conclusions: Current evidence shows that volatile anesthetics may provide renal protection in patients

undergoing cardiac surgery and supports further randomized, controlled trials with larger sample sizes and
high methodologic quality. (J Thorac Cardiovasc Surg 2014;148:3127-36)

« 10 randomize kontrollu ¢alisma

 Volatil anesteziklerin renal koruyucu etksi gosterilmis ancak destekleyici ileri galismalara ihtiyag var &

-/

J Thorac.Gardiovasc surg 2014 148:3127-36 /
3\



Onlenebilir mi?

Off-pump ? On- pump?

KPB zararli etkilerinden uzaklasmak?

« Off-pump cerrahi ABY ya da dializ ihtiyacini azaltmaz (2C).

Kidney International Supplements 2012(2):8-12

)
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Original Article

Comparison of renal outcomes in off-pump versus on-pump
coronary artery bypass grafting: A systematic review and
meta-analysis of randomized controlled trials

WISIT CHEUNGPASITPORN,'! CHARAT THONGPRAYOON," WONNGARM KITTANAMONGKOLCHAI," NARAT SRIVALI,?
OISIN A O’CORRAGAIN,? PETER J EDMONDS,* SUPAWAT RATANAPO,® ITTIKORN SPANUCHART® and
STEPHEN B ERICKSON'

Divisions of '"Nephrology and Hypertension and ?Pulmonary and Critical Care Medicine, Mayo Clinic, Rochester, Minnesota, *Department of Medicine, SUNY
Upstate Medical University, Syracuse, New York, “Division of Cardiology, Medical College of Georgia, Augusta, Georgia, “Department of Medicine, University of
Hawaii, Honolulu, Hawaii, USA; and *Department of Medicine, University College Cork, Cork, Ireland

« 33 randomize kontrollu ¢calisma

« 17.322 hasta

Off-pump cerrahi

* Postoperatif ABY gelisimini anlamh olarak azaltir
* Postoperatif dializ ve mortalite agisindan fark yok

Naphro@(CarITon) 2015 (20) :727-35
\ \
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Tedavi

Hedef: hemodinamik stabilite (MAP > 65 mmhg)
 Yeterli volim ve perfiizyon basincinin saglandigindan emin ol
« Hemodinamik monitorizasyon

3.1.1: Hemorajik sok yokken, ABY riski veya ABY bulunan hastalarda
intfravaskiler volimin genisletilmesi igin izotonik kristaloidler kolloidlere tercih
edilir (2B).

=
Kidney International Supplements 2012(2):8-12 \/
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Tedavi

3.1.2: ABY riski veya ABY bulunan hastalarda vazomotor sok tablosu: sivi
resustasyonu ile birlikte vazopressor tedavi (1C).

Noradrenalin, dopamin, vazopressin

ONEY o

R "Se,
’ =,
-

Kidney International Supplements 2012(2).8-12
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Tedavi

Glisemik kontrol

3.3.1: Kritik ABY hastalarinda insilin tedavisi ile plazma glukozunun
110-149 mg/dl hedeflenmesi oneriliyor (2C).

Kidney International Supplements 2012(2).8-12
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Tedavi

Nutrisyon
HEDEF: 20-30 kcal/glin

3.3.3: Renal replasman tedavisini geciktirmek igin protein kisitlanmamali (2D).

Kidney International Supplements 2012(2).8-12

TG
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Tedavi

3.4.1: ABY onlemek igin diliretik kullanimi nerilmiyor (1B).

3.4.2: Diiretikler sadece sivi yiiklenmesine bagli pulmoner 6dem tablosu varsa (2C).

Kidney International Supplements 2012(2):8-12
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Tedavi

Renal vazodilatasyon amagl

3.5.1: Dopamin (1A)

3.5.2: Fenoldopam (2C)

3.5.3: Atrial natriiretik peptid (2C)
ONERILMIYOR

Kidney International Supplements 2012(2).8-12
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« OPTIMAL ZAMAN ?

- ENDIKASYON?




ABY RRT Endikasyonlari

1) OLIGURI (IDRAR CiKiSi < 200 ML/12 SAAT),

2) ANURT (6 SAAT UZERINDE IDRAR CiKiS1 OLMAMASI)
3) SERUM KREATININ > 3MG/DL

4) URE > 80 M&/DL

5) DIURETIK TEDAVIYE YANIT VERMEYEN AC ODEMI
6) HIPERKALEMI (K>6.5MEQ/L)

7) SEMPTOMATIK UREMI, ENSEFELOPATI, PERIKARDIT
8) METABOLIK ASIDOZ

V\J I
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RRT Baslama Zamani

W

« Tartismali?

KDIGO kilavuzunda RRT baslama dnerisi:

« 5.1.1: Hayati tehdit eden sivi-elektrolit veya asit-baz dengesizligi var ise
hemen (derecelendirilmemis)

=

-/

Kidney In’r?rna’rional Supplements 2012(2):8-?
~
N/ 5\



RRT Erken Donem?

AVANTAJ DEZAVANTAJ
* Renal yuku azaltmak  Spontan iyilesmenin oniine
* Daha iyi elektrolit/asit-baz gegilmesi
dengesi * Antikoagtlan kullanimi
« Komplikasyonlar: erken evrede « Eser elementlerin tiiketilmesi

onlemek « Maliyet artisi



Wierstra et al. Critical Care (2016) 20:122
DOI 10.1186/513054-016-1291-8

Critical Care

RESEARCH Open Access

The impact of “early” versus “late” initiation @ e
of renal replacement therapy in critical care
patients with acute kidney injury: a

systematic review and evidence synthesis

Conclusions: Our conclusion based on this evidence synthesis is that “early” initiation of RRT in critical illness
complicated by AKI does not improve patient survival or confer reductions in ICU or hospital LOS.

Erken donem RRT akut bobrek hasari bulunan yogun bakim hastalarinda yasam siiresini degistirmez

& ) ( Cr/ff/'ca/ Care 23]6;’20:]22. )
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RRT

« HASTAYA GORE
« HEKIM GORUSBIRLIGE




2 Tedavi
Mezenkimal kok hicreleri ;
« Hiuicre koruyucu ve doku onarimini destekleyici antienflamatuar ve
immunoregulatuar 6zellikleri vardir.
« ABY tedavisi igin bir potansiyele sahip ?
* Gelecekte tedavide ?
J

2 / Plos One. 2015;10(10):e0140121 |
'
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Sonug

BOBREKTE HASAR GELISMEDEN ABY GELISIMININ ONLENMESI

« Risk faktorlerini bilip onlem almak

« Hemodinamik optimizasyon




