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O&ela veE@pPLKN OVETTAPKELX

Ofcla KoL ovYVA ToXElAd aVACTPEYLUN EKTITWOTN TNG
VEPPLKNG Aettovpylag pe advvapia amofoAnNG Twv
SlcAvtwy  ovowwv  (oupla, kpeatwivn, K, Na,
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OALYOUPLKI] KOL VOUPLKT] LOPPN)
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O&ela veE@pPLKN OVETTAPKELX

O&ela veppikn BAGLM

“Recognize the injury don’t wait the failure”
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O&ela veppikn BAGLM

“Recognize the injury don’t wait the failure”
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Acute Dialysis Quality Initiative (ADQI)

Ta&wvounomn ONB

Risk
Injury
Failure (2004) RIFLE  (2007) pRIFLE
Loss

End-stage kidney disease

Bellomo R, at al . Acute renal failure-definition, outcome measures, animal models, fluid therapy and information technology
needs: the second international consensus conference of the acute dialysis quality initiative (ADQI) group. Critical Care. 2004

KAkcan—Arikan A et al. Modified RIFLE criteria in critically ill children with acute kidney injury. Kidney Int. 2007
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(2007) pRIFLE

Estimated Creatinine Clearance

Urine Output

pPRIFLE scale (eCC
‘ Risk eCCl decrease by 25%
§ Wojry eCCl decrease by 50%
e eCCl decrease by 75% or
<35ml/ min /1.73 m2
% X oce Persistent failure > 4 weeks
3 End-stage End Stage Renal disease

Persistent failure > 3 months

<0.5ml/Kg/hfor8h
<0.5ml/Kg /hpor16 h.

<0.3ml/ kg / h for 24 h.
Anuric for 12 h.

eCCl : estimated Creatinine Clearance. From Kidney Int. 2007; 71:1028-35
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PRIFLE - AKIN - KDIGO Criteria

Serum Creatinine Criteria .
Urine Output
RIFLE AKIN KDIGO Criteria
1—R =1.5 X baseline or =0.3 mg/dL increase 1.5—-1.9 X baseline =<0.5 mL/kg/h
GFR decrease =25% or or for6-12 h
=1.5—-2 X baseline =0.3 mg/dL increase
(within 48 h)
2—I| =2 X baseline or GFR =2-3 X baseline 2—-2.9 X baseline =<0.5 mL/kg/h
decrease =50% for12 h
3—F =3 X baseline or =3 X baseline or 3 x baseline or =<0.3 mL/kg/h
Cr =4 mg/dL with an =4.0 mg/dL with increase in serum Cr for 24 h or
acute rise =0.5 mg/dL acute increase of =4 mg/dL anuria for 12 h
=0.5 mg/dL or
or initiation of RRT
initiation of RRT
L Loss of renal function
=4 wk Ge g
E End-stage renal <«— Outcome classes for RIFLE criteria
disease
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Xin Xo et al 2018

A New Criterion for Pediatric AKI Based on the
Reference Change Value of Serum Creatinine

156.075 voonAevopeva moatdia
HAwkila: 1unva-18 etwv
Z€UYoG TIUWV KPEATIVIVNG péoa o€ 7nuépes-1 unva

. About 66% of patients with pRIFLE-defined AKI and 51% of patients with
KDIGO-defined AKI, maostly children with initial creatinine level of <30 umol/L, were reclassified as non-AK] by
pROCK, and mortality rsk in these children was comparable with risk in those without AK! by all definitions.

Conclusions pROCK criterion improves detection of “true” AKI in children compared with earlier
definitions that may lead to pediatric AK| overdiagnosis.

. e v aom
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The Japanese Clinical Practice Guideline for acute kidney injury 2016

Kent Doi et al, The Japanese Clinical Practice Guideline for Acute Kidney Injury 2016
Committee
Journal of Intensive Care 2018

CQ2-1: Shoul.d the (%iagn.osif of AKI be based on U rine 0 utp ut

the KDIGO diagnostic criteria? c rite l’i a

Recommendation: The KDIGO criteria are superior

to the RIFLE criteria and to the AKIN criteria in 1.5—-1.9 < baseline 0.5 mL/kg/h

predicting survival outcomes; therefore, we suggest

using the KDIGO criteria to diagnose AKI. However, or ) for 6—-12 h

it is unknown which criteria should be used to predict 0.3 m g / dL increase

the renal outcomes. (With i n 48 h )

Strength of recommendation: 2 %

, _ 2—2.9 X baseline =<0.5 mL/kg/h
Quality of evidence: C f 1 2 h
or
3 x baseline or =<0.3 mL/kg/h
increase in serum Cr for 24 h or
=4 mg/dL anuria for 12 h
or
/4 I4 I4 initi I
AToTteEAéopaTA ATIO PLEAETEG initiation of RRT

KUPLWG 0€ EVIALKEG
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/ ] WoRLD EPIDEMIOLOGY OF PEDIATRIC AKI

AKI diagnostic

Number of

Incidence

H 1 1 1 o, * 1 o,
Country Year Study design criteria Patient characteristics patients % RRT (%) Mortality (%)
) . 0-15 year-old patients
Nigeria® 2004 Frospective Non-standardized i e with AKI 123 53 — 439
Single center definition ) ;
diagnosis
. _ 1 month-17 years
etrospective : ; i i 415
Thailand® 2006 flon-standardized  patients with AK 311 176 -
Single center definition d|agrj03|s in Thai 63.6 if RRT
hospital
. . 0-15year-old AKI
New Zeland'® 2008 Retrospectwe Only‘ patients who patients submitted to 226 100 — 1
Single center required RRT RRT
. 31 days-21 years 30-32
United States® 2010 Rgtrospectlve RIFLE patients admitted to the 3.396 12 10
Single center PICU 42 5if RRT

United States?’

Retrospective

Multicentric

Patients diagnosed
with AKI by the
ICD **

0-18 year-old patients
admitted to 4121
hospitals of the country
in 2009

Prospective

Multicentric

Retrospective

AKIN

Newborns with weight

2.644.263

388.736

8.8 0.39

15.1 0.32

15.3

AKI incidence of 3.9 cases per 1000 admissions
15 days to 18 yearold
patients admitted to 27
hospitals in 2008

3.4

United States® 2014 . KDIGO < 1500 g admitted to 455 0.65 39.8 14.4
Single center NNICU from 2008-2011
Retrospective 1 month-21 yearold
United States?® 2015 Single Eenter KDIGO patients admitted to the 8260 177 11.8 25.3
9 PICU 2003-2012
Prospective 3 months-25 year old 55
United States® 2017 I\/Iult?centric KDIGO patients admitted to 32 4984 1.5 26.9 .
PICUs in 4 continents 1 if stage 2 or 3
1 month-15 year-old
Pakistan®” 2017  Hrospective ORIFLE patients with AKI- =g 53 — 5.3
Single center diagnosis admitted in
1 year
Prospective 2 months-18 year old
India®? 2017 P pRIFLE patients admitted to the 380 19 14 36

Single center

PICU in 1 year

Braz. J. Nephrol. (]. Bras. Nefrol.) 2019;41(2):275-283
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Community-acquired Acute Kidney Injury Among Children Seen in the
Pediatric Emergency Department

Bernardo E et al. Acard Emerg Med 2018

e Yuyvomrta: 1.7%
e Atdyvwon ota EI: 20% (0.3%)
e 'ExBeomn og ve@POTOEIKOUG TTAPAYOVTEG LETA TNV EloaywyN:28%

e Xuv-voonpotmta

e KapdioAoyikda mpofAnuata 14%
* Ne@poAoylkd —oupoAoYIKA TTpo AN UaTA 11%
* OYKOAOYIKA TIEPLOTATIKA 4%
e EvSokpivoAoyikd mpofBAnuata 9%
e Metauooyevon 11%
e EAevBepo LoToplkod 39%
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Describing pediatric acute kidney injury in children admitted

from the emergency department
Hanson H et al. Pediatr Nephrol 2018

Cincinnati Children’s Hospital Medical Center

51,720 admissions
from the ED

|

16,248 (31.4%) with
SCrinthe ED or
within 15t 48 hours
2,421 (4.7%)

l—> excluded

13,827 (26.7%)
subjects included

/\\

1,436 (10.4%) with 12,391 (89.6%)
AKI without AKI

1,083 (75%) 353 (25%) not
identifiable in the ED identifiable in the ED

Multivariable model of patient-related factors independently

associated with AKI

Patient Odds 95% p value
characteristics ratio confidence
interval
Demographics
Age 0.85 0.84, 0.86 <0.0001
Past medical history
History of AKI 7.03 3.75,13.15 <0.0001
History of solid 2.73 1.74, 4.19 <0.0001
organ transplant
Procedures
Central venous 1.72 1.46, 2.03 <0.0001
access
Medications
ED fluids 1.14 1.02, 1.28 0.0255
Disposition
ICU admission 1.91 1.68,2.17 <0.0001

AKI acute kidney injury, ED emergency department, /CU intensive care

unit
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Zuyvotnta TEII: 1.7%

Zuyvotnta ONN ota voonAgvopeva tadid: 5% -88%

(KDIGO) definition: 25%-40%

Goldstein SL et al Am Soc Nephrol 2015

Zappitelli M, et al . Clin ] Am Soc Nephrol 2008

Bailey D et al. Pediatr Crit Care Med 2007

Zappitelli M et al. Nephrol Dial Transplant 2011

Kaddourah A etal. N Engl ] Med 2017

KDIGO AKI Work Group: KDIGO clinical practice guideline for acute kidney injury. Kidney Int Suppl 2012
McGregor TL et al. Am ] Kidney Dis 2016
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Epidemiology and outcomes of community-acquired and
hospital-acquired acute kidney injury in children and adolescents

Taiwan

Chien-Ning Hsu, Hsiao-Ling Chen, You-Lin Tain Pediatric Research 2018
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Epidemiology and outcomes of community-acquired and

hospital-acquired acute kidney injury in children and adolescents Taiwan

Chien-Ning Hsu, Hsiao-Ling Chen, You-Lin Tain Pediatric Research 2018

Emtimtwon ONN ™G kKowvoTtnTag, pe
avaykn etoaywync oto Noocokopelo

KoL CANA-AKI preyvalence

3.97 |

|
: | i |
4 3.21 ; ~58 r

ai e

Emtintwon evéovoookopetakng ONN

outpatient visits)

flean annual rate of CANA-AKI (per 1000
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- AKI ETIOLOGIES ACCORDING TO THE PLACE AND YEAR OF THE STUDY

Year Study place Patient characteristics Main AKI etiologies
2005% United States  0-21 yearold patients diagnosed with AKI. Ischemia, nephrotoxicity and sepsis
2006  Thailand 0-17 year-old patients diagnosed with AKI sepsis, hypovolemia and ADG
20077 United States  0-21 yearold patients with AKI. pneumonia, sepsis and shock
2007 United States 0-25 'year—old patients who received sepsis, bone marrow transplant and heart
Continuous Renal Replacement diseases
2008 New Zealand 0-15 year-old patients who received Renal Heart surgery, hemolytic-uremic syndrome
Replacement Therapy and sepsis
Patients with a mean age of 52 months who Heart diseases, sepsis, and renal failure
2010% Spain received Continuous Renal Replacement : + SEPSIS,
flaring.
Therapy
2013”7  United States 01 yearold patients admitted to 4,121 shock, sepsis and liver diseases
hospitals
. . 0-17 year-old patients admitted to 27 Acute glomerulonephritis, severe
2013 China . : :
hospitals dehydration and nephrotic syndrome
2016 India .0_18 year—_old patients admitted to the PICU Shock, sepsis and respiratory failure
in 1 hospital
2016° Pakistan 0-15 year-old patients admitted in 1 hospital Postiinfectious glomerulonephritis,

urolithiasis and crescent GN

Braz. J. Nephrol. (J. Bras. Nefrol.) 2019;41(2):275-283

/




Recognition and management of acute kidney injury in children: The ISN
Oby25 Global Snapshot study
Etienne Macedo et al. PLOS ONE 2018

“Oby25” International Society of Nephrology (ISN): 6toxo¢ va
undeviotouv oL mpoPAetopevol Oavatol ano ONB

Xwpeg He VPNAO KATA KEQ@AANV
ELlo0dnua e
- Kupiwg evéovoookouelakr) ONB P

XWPEC HE XAUNAO KOUTA KEPAATV
EL00SN N 0
*Kupiwg ONB otV kowvotnta pe
QUENUEVA TTOCOOTA OTA PUIKPA TTALOLK
e EAEVOEPO LOTOPLKO
*85% Tov TTaykoouLlov TAnOucouov {ovv
0€ XWPEG LUE XAUNAO KATA KEPAATV ELCOST| LA

™~

ALA@OPEC 0TOV TAYKOGLLO XAPTT) 6T GUYXVOTI T
KoL attioAoyia tTng ONB
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Recognition and management of acute kidney injury in children: The
ISN Oby25 Global Snapshot study
Etienne Macedo et al. PLOS ONE 2018

*  XWpeG pe vPNAO KATA KEPAANV Altioc ONB
elcodN U
vmotaon :30%
LETEYXELPNTIKA :27%
apuddatwon :26% =/
o XwWPEG UE XUAUNAO KATA KEQOUANV “
ELCOON U
apudatwon :43,5%

* ONN kowotnTog
TPWTOTHONG VEQPLKT] VO00G:39%
vmotaon:28%
apudatwon:27%
* ONN evdovoookouelaka
vmotaon :30%
_ UETEYXELPNTIKA 27 %
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Serum Creatinine Criteria

Urine Output

RIFLE AKIN KDIGO Criteria
1—R =1.5 X baseline or =0.3 mg/dL increase 1.5—1.9 X baseline =<0.5 mL/kg/h
GFR decrease =25% or or for 6—-12 h
=1.5—-2 X baseline =0.3 mg/dL increase
(within 48 h)
2—I| =2 X baseline or GFR =>=2-3 X baseline 2—-2.9 X baseline =<0.5 mL/kg/h
decrease =50% for12 h
3—F =3 X baseline or =3 X baseline or 3 x baseline or =<0.3 mL/kg/h
Cr =4 mg/dL with an  =4.0 mg/dL with increase in serum Cr for 24 h or
acute rise =0.5 mg/dL acute increase of =4 mg/dL anuria for 12 h
=0.5 mg/dL or
or initiation of RRT

initiation of RRT

L Loss of renal function
=

E Enlii'-/:/;age renal <«— Outcome classes for RIFLE criteria
disease

-

Baoiko mpoAnua ot kabnuepivy Latpikn mpan???

Movo to 27% Twv TodLwVv UTTOPEL v EXEL KATAYEYPAUUEVT TIUN KPEATLVIVNG HEOT
OTO TLPOT)YOUUEVO 3UNVO
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Aldyvwon ONN

Ztnv ONB dev vmdpyel Eva mpwipo cUUTTWUAX IOV va Bonba tov ylatpo
LE BAOT KALVIKA KPLTNPLO VO AV YVWPLOEL TA «TTAldLd € KIvEUVO»

-
A A YTO)OL

* Avayvwplon Tov Tatdlwv «o€ Kivduvo» yio ONB

- Avaxaivym alomiotTwyv BLodEIKTWV
- IOV va tpofAEmouv Tov kivduvo yia ONB
« Vo SLaylyvwokouy a&lomiota kol tpwipa tnv ONB




renal “angina”




/ The renal angina index (RAI) \
Kpimpa:

A)3 opadec aoBevwv kuplwg o€ kivouvo yia ONN

MeTpLa : voonieio oe MEO, Ajm ve@POTOEIKWOV QAPUEAKWV

YYmAr] : Tab1)o£1g oupoToTIKOU, KAPSIOTIADELEG, TTAOT)OELC HTIATOG, LOTOPLKO
LETAUOOYEVONG, KAKONOELEG

[MoA¥ vYMAN : avaykn ylx tvOTPoTa, UNXAVIKOG AEPLOUOG

B)Me Baomn ™ petafoAn tov GFR xat ¢ kpeativivng
Amo1 €éwg 40. =8 «renal angina» McCaffrey J, et al. Arch Dis Child 2016

Renal angina index (RAI) = Risk of AKI * Signs of injury

Risk Score

Moderate 1

High 3

Very High 5

lv eCCl

No change

INJURY d o-2s59%

d 25-509

d =509




Biomarkers for Diagnosis and Prognosis of AKI in

Children
One Size Does Not Fit All

Jason H. Greenberg** and Chirag R. Parikh™
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Clin ] Am Soc Nephrol 12: 1551-1557, 2017
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Studies of new biomarkers for AKI in children

™

NewTtepol
Blodeikteg

Study Biomarkers Comments
Du et al'® Urine KIM-1, NGAL, 232 children presenting to emergency
B2M, IL-18, care. KIM-1, NGAL and B2M all
osteopontin demonstrated good accuracy with
25%-50% reduction in eCCl.
~ Zappitell Plasma: Cys-C 288 children undergoing cardiac
et al'® surgery. Postoperative Cys-C predicted
length of stay in PICU.
Buelow Urine: NGAL, IL-18 20 children undergoing cardiac
et al*® surgery. NGAL and IL-18 early
predictive biomarkers of AKI.
Genc et al’' Urine: KIM-1 48 premature babies. Senal urinary

Basu et al'’

McCaffrey
et al*?

Westhoff
et al*?

Plasma: NGAL MMP-8,
Ela-2

Plasma: NGAL, Cys-C
Urine: NGAL, KIM-1

Urine: TIMP-2 and
IGFBP-7

KIM-1 was a maker of kidney injury.

214 children admitted to PICU with
sepsis. Biomarker performance
improved in combination with risk
stratification.

Mixed cohort of 49 children in PICU.
Plasma NGAL predicted AKI; Cys-C
mimored change in SCr.

133 mixed cohort of children. The
[TIMP-2]*[IGFBP-7] product diagnosed
AKIl and predicted adverse outcomes.

AKI, acute kidney injury; B2M, Beta-2 microglabulin; Cys-C, cystatin C eCC|,
estimated creatinine clearance; IGFBP, insulin-like growth factor binding protein; IL,
interleukin; KIM, kidney injury molecule; MMP, matrix metalloproteinase; NGAL,
neutrophil gelatinase-associated lipocaling PICU, paediatric intensive care unit; SCr,
serum creatinine; TIMP, tissue inhibitor of metalloproteinase.

McCaffrey ], et al. Arch Dis Child 2016
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ORICINAL RESEARCH

Urinary Neutrophil Gelatinase-Associated Lipocalin
(NGAL) and Cystatin C in Early Detection of Pediatric
Acute Kidney Injury; a Diagnostic Accuracy Study

Neamatollah Ataet! 2, Sonbol Ameli!2, Mahmoud Yousefifard?, Alireza Oraet®, Fatemeh Ataetl®, Behnaz
Bazargani'-2, Arash Abbasi!'Z, Mostafa Hosseln!%"

1. Pediagic Chronic Kdney Disease Hesearch Center, Tehiran University of Medical Sctences, Tehran, fran

2. Department of Pedlatric Nephrology, Children’s Hospital Medscal Center, Tehoran Uindversity of Medical Sclencas, Tehran, fran

3. Physiology Research Centes and Department of Physiology, Faculty of Medicine, Iran Untversity of Medical Sclences, Tehran, iran

i. Department of Madicine. School of Medictne, Tehran Unfversity of Medical Sclences, Tehran, lran

5. Department of Nuciear Madicine, Deparunent of Nuclear Medicine Vallasr Hospital, Zanjan Untversity of Medical Sdences, Zanjan, Iran

fi. Department of Epidemiclogy and Biosiatistics, School of Public Health Tehran Ungversity of Medical Sciences,. Tehran, Iran

Recetved: July 2017, Acceptad: November 2017 Published online: 12 fanwary 2018

Abstract: Introduction: There is a controversy regarding accuracy of neutrophil gelatinase-associated lipocalin (NGAL)
and Cystatin C in early detection of acute kidney injury (AKI}). The present study aimed to compare the diag-
nostic value of two biomarkers in this regard. Methods: In the present diagnostic accuracy study, all children
between the ages of 1 month to 14 yvears were entered. Pediatric Risk, Injury Failure, Loss, End-stage renal dis-
ease {pRIFLE) criteria was used for identification of children with AKX as the reference test. Blood samples were
taken from all patients at baseline and 48 hours after admission to assess serum creatinine and Cystatin C level
In addition, a urine sample was obtained within 6 hours of admission in order to measure NGAL level. In the
end, area under the receiving operating characteristics (ROC) curve, sensitivity, and specificity of urine NGAL
[UNGAL) and Cystatin C in early detection of AX] were compared. Results: Data from 96 children with the mean
age of 27 31 +36.24 months were entered (56.25% girls). Area under the ROC curve of uNGAL level in diagnosis
of AKX in children was 0.91 (895% CI: 080 to 1.00) and area under the ROC of Cystatin Cwas 0.90 (95% CI: 0.77 1o
1.00). Both tests had the same value in diagnosis of AKI (p=0.89). The best cut-off point of uNCGAL for diagnosing
‘\.kl was 125 mg/L. uNGAL had a sensitivity and spcclﬁc:tv of 0.92 (0.62 to 0 99) and 0.69 (0 57 o 0.78), respcc—

of 0.92 (0 62 1o 0. 99) and 0. 64 (0 52 to 0. ?d) respecnvcl'y Conclusion: Thc present smdv showed lhal u\G:\L

level has the same value as serum Cystatin C level in early diagmosis of AKL
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a) 1 610pBwoN TWV KATAGTACEWV TIOV TIPOoKaAoLUVY TV ONN
(arTtoAoyikr) Oepaneia)

B) N mpoAnym twv emmAokwv ts ONN
(Oepamela eMTTAOKWV)




Avtipetwmion ONN-Avayvwplon altiog

[

IoTopKo: ‘ i

e [IponynBelca Aowwwén Y OLAPPOLEG OCE OVPALULKO
OLLLLOAUTLKO, Aolpwén o€ OTIELPAUATOVEPPLTLOQ,
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Avtipetwmion ONN-Avayvwplon attiog

KAwvikn e€€taon:

Phvyvsical findings in pediatric acute kidney injury

Signs of intravascular volume depletion

Tachvyvcardia

Delaved capillary refill
Low blood pressure
weak peripheral pulses
Dry mucous membranes

Nns of fluid overlioad

Edema
Hypertension
Heart failure
Pulmonary edema

0
(RN 10' RN

Renal disease due to systemic causes

o Rash: Henoch-Schonlein purpura, acute presentation of
systemic lupus ervthematous, iNnterstitial nephritis due to drug
reaction

e Joint findings (tenderrmess or swelling): Henoch-Schanlein
purpursa, acute presentation of systemic lupus ervtchematous

Palpably enlarged Kidneys

e Polvycystic/multicystic kidney disease
e Renal vein thrombosis

Signs of obstruction

e Poor urinary stream
e Palpably enlarged bladder
e Therapeutic catheterization

TIPOVEPPLKA

VEPPLKA

LETAVEPPLKA
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Avtipetwmion ONN-Avayvwplon altiog

Epyaotnplakoc EAsyxoc:

e ['evikn] eE€TaON ALUATOG, EEETAON ETLYPLOUATOG TIEPLPEPLKOV

alpaTog, agpla alpaTog

e 'EAcyxoc mapayovtwyv méng

° K 7 7 ]
QAALEPYELX ALUATOG Hiie

e OpoAoYIKOG EAEYXOG TILOOVIIG OTPETTOKOKKIKI G AoiUweng

e [Ipocdloplouog C3, avTITUPNVIKA AVTIOWUATA

e Etimeda aptvoyAvkootdwv

o [IANpNG BLoxn ko EAeyxog

e ['evikn e€€taom oVpwV
e MikpookoTiikn e€€taom (epvbpd apoo@aipla, KUALVSpoL)

e KaAAiépyeia o0pwv Oupa

e [[p0GSLOPLOUOG AEVKWUATOG OVPWYV 24WPOV

KAQGUATIKNG AMEKKPLONG vaTplov (FENa)
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Avtipetwmion ONN-Avayvwplon attiog

Epyaotnplakoc EAsyxog:

Comparison of lab findings in AKI (1)

Test

Urine specific gravity

Urine sodium, mEqg/L
Fractional excretion of sodium
Fractional excretion of urea
Urine osmolality, mOsm/kg
Urea nitrogen-creatinine ratio

Prerenal AKI
>1.020

<20

<1% (neonates <2%)
<35%

>500

>20

Intrinsic AKI

<1.010

>40

>2% (neonates >2.5%)
>50%

<350

10-15
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Avtipetwmion ONN-Avayvwplon attiog

ATIELKOVLIOTIKOG EAEY)XOC:

* UTIEPTXOYPAPNHA VEQPWV
- Doppler veppwv

¢ OTILVOMPOYPAPTUA VEQPWV

Ne@pkn Broyia:

« Ne@pikr) BroPia evéeikvutal 0€ 0PLOUEVEG TIEPLTITWOELS
OTIELPAUATOVEPPLTIONG KOl SLAUEOTG VEPPITIOOG
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AVTILETWTILOT ALTIOAOYLKT)

Kataotaoeig 0Twc:

* VTIOOYKOLULX

- shock

- Aolpwén
- amo@pain Tov

OUPOTIOWTIKOU

-

-

Avtipetwmifovtol
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3Ms - Monitor, Maintain and Minimise

Monitor

Creatinine, fluid balance including urine output, weight, urinalysis and paediatric
Early Warning Score (EWS) on a daily basis

Any signs of sepsis should be urgently investigated and treated

Maintain

Attention to a child’s circulatory volume to ensure they have an adequate
circulatory volume and perfusion pressure

Hypo-perfusion should be addressed urgently

Minimise

Further harm should be reduced by reviewing, adjusting and monitoring
medication that may adversely affect renal function e.g. NSAIDs, ACEI, ARB,
aminoglycosides and calcineurin inhibitors. Intravenous contrast should also be
avoided if possible.
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AVTILETWTILOT ALTIOAOYLKN

LUOTNHATIKY) TapakoAovBnomn (Monitor)
« KOTaypoPn:

* TOU CWHATIKOV Bapoug

« TOV Loolvylov VYPWV

© NG APTNPLAKNG TTLEOTG
- onym

Awatnpnon (Maintain)

« ETOPKN EVOAYYELOKO OYKO
* OVTLUETWTILOT) AUECT) UTTO-OYKALULOG

Melwon BAaBnc (Minimise )

¢ ATTOPLYN —SLAKOTI) VEQPOTOELKWYV TTAPAYOVTWV
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AvTtipeTwmion

ATo@UYN -S1AKOT] VEQPOTOELKWV TAPAYOVTWV

Drugs to stop

Drugs to avoid

=

NSAID/COX |l inhibitor

< ACEIARB

=

Contrast media

Drugs to reduce dose,
monitor levels or withhold

Opioid Analgesia

Hypoglycaemic agents

Anti-infectives
Diuretics (depending on volume state)
Anticoagulants
Anti-eplleptics
Antihypertensives
Chemotherapy
Immunosuppressants
Lipid-lowering agents
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High Risk

Stage-based management of AKI
AKI| Stage

1 } 2

3

Non-invasive diagnostic workup

= SRS
-

BaL _shadatindaadnd )Nt e

Check for changes in drug dosing

Consider ICU admission

Avoid subclavian catheters if possible

-_— - At .
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AvTipeTwTIoN

IX0ZYTIO YTPQN

Extiunon apxikn¢ Kataotaon Tov acoev)
- Zevmooykaluia, dueoa evuddtwon
E@ooov o acBevig evudatwel, yoprnyovvtal SloupnTika

Y& aoBevelg OTTOV TTAPA TNV EVLUSATWOTN KOl T XOP1 YN o1 SLOVPNTIKWV
ovveyl(eTal ) 0Alyovpla, CUVIOTATOL TTEPLOPLOUOG TWV XOPTYOUUEVWV
VYPWV

YIIEPTAXH

* H emiAoyn TG avTIVTIEPTACIKNG PAPUAKEVTIKTG AYyWYNG EEAPTATOL:
*a1t0 TO VP0G TNG VTIEPTAOTG

*TNV TAPOVC (X CUUTITWUATWY ATIO TO KEVTPLKO VEVPLKO CUOTNUX
TNV attioAoyia tng ONB

*Y€ UTIEPTAOCLKT) KPLOT XOpNYELTOL

* VITPOTIPWOOLKO Na

*AaSNTAAOAN

*SLd0ELOM




METABOAIKEX AIATAPAXEX

MetafoAlkn Alatapoym
MetafoAkn OEcwon

Yreppwo@atalpla
YnaofeoTiolpia

YrepkaAlopio

......

............

AVTLHETOTILON
ArttavOpakiko Ndtplo

Calcium Carbonate
["Avkoviko acféoTtio

[ovtoavTaAAQKTIKY) pNTiVN
(Kayexalate 1gr/kg amo to otoua 1 o€
UTIOKAVGLO)

ZoaABovtapoAn(1-2ug/kg iv)
[Mukoviko Ca 10% (0.5ml/kg)
["Aukoln 35% (0.5gr/kg) ko

KpLOTaAALKY] IvoouAivn (0.1iu/kg)
[Tepitovaikn kaBapon
AwokaBapon
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METABOAIKH OZEQXH
+  BOepamevTiKog 0TOX0G: Statrjpron tov pH>7.30

- H avamAnpwon tov eAAelppatos Twv SitTavOpakikwy yivetat:
ocoppwva pe tov tomo mEq NaHCO,= 0.6x B.Z(Kg)x eAAeippa
Baong o€ mEq/L

* pe dtdAvpa NaHCO, 4%, 01tov 1 ml = 0.5 mEq Na* kat HCOy’

OEPMIAIKH KAAYWH

 H ONB eivat vrtep-katafoAikn katdoToon
e Amapaitnn n Oepudikn-evepyelakn KaALVYPT Tov acHEeVY)




ANATKH ENAPZHX EEQNE®PIKHYX KAGAPXHX

Applications Comments
Renal replacement This is the traditional, prevailing approach based on utilization of RRT when there is little or no residual kidney
function,
| Life-threatening indications]  No trials to validate these criteria.
Hyperkalemia Dialysis for hyperkalemia is effective in removing potassium; however, it requires frequent monitoring of potassium
levels and adjustment of concurrent medical management Lo prevent relapses.
Adidemia Metabolic acidosis due to AKI is often aggravated by the underlying condition, Correction of metabolic acidosis with
RRT in these conditions depends on the underlying discase process.
Pulmonary edema RRT is often utilized to prevent the need for ventilatory support; however, it is equally important to manage pulmonary
edema in ventilated patients.
Uremic complications In contemporary practice It is rare to wait to initlate RRT in AKI patients until there are uremic complications.
(pericarditis, bleeding, etc)
| Nonemergent indications |
BUN reflects factors not directly associated with kidney function, such as catabolic rate and volume status,
SCr is influenced by age, race, muscle mass, and catabolic rate, and by changes in its volume of distribution due to
fluid administration or withdrawal,
Fluid removal Fluid overload is an important determinant of the timing of RRT initiation.
Correction of acid-base No standard criteria for initiating dialysis exist.
abnormalities
Renal support This approach is based on the utilization of RRT techniques as an adjunct to enhance kidney function, modify fluid
balance, and control solute levels,
Volume control Fluid overload is emerging as an important factor associated with, and possibly contributing to, adverse outcomes
in AXL
Recent studies have shown potential benefits from extracorporeal fluid removal in CHF,
Intraoperative fluid removal using modified ultrafiltration has been shown to improve outcomes in pediatric cardiac
surgery patients. :
Nutrition Restricting volume administration in the setting of oliguric AKI may result in limited nutritional support and RRT allows
better nutritional supplementation.
Drug delivery RRT support can enhances the ability to administer drugs without concemns about concurrent fluid accumulation.
Regulation of acid-base Permissive hypercapnic acidosis in patients with lung injury can be corrected with RRT, without inducing fluid overload
and electrolyte status and hypernatremia.
Solute modulation Changes in solute burden should be anticipated (e.g, tumor lysis syndrome). Although current evidence is unclear,

studies are ongoing o assess the efficacy of RRT for cytokine manipulation in sepsis.

AKX, acute kidney injury; BUN, blood urea nitrogen; CHF, congestive heart failure; SCr, serum creatinine; RRT, renal replaéement therapy.
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Outcome of pediatric acute Kidney injury: a multicenter
prospective cohort study

Jameeh A. Kari' - Khalid A. Alhasan® - Mohamed A. Shalaby ' - Norah Khathlan® - | Pediatr Nephrol 2017
Dsama Y. Safdar’ - Suleman A. Al Rezgan® - Sherif El Desoky ' - Amr S. Albanna®
£
2 - P Value <0.001
g .
2 2]
1367 madia pe voonAeia o€ e
HovAada evtatikng Bepamelag 2 I
2§
-1 N .
No AKI Stage 1 Stage 2 Stage 3

Characteristics NKF AKI1 Comparative sstimate

% % OR* 95% Cl P value

In-hospital mortality 36 184 646 4.17-10.02 < (L001
Hypertension 6.2 20.5 408 2.81-592 < 0,001

Mem, days Mean, days Coefficient * 95% Cl P value
LOS m PICU 52 15.1 98 8.6-11.0 < 0.001
LOS in hospital 135 256 1.8 9.7-13.9 < 0.001

NEF normal kidney function. AKT acute kidney mjury, LOS length of stay, PICU pediatric mlensive care unit
*Adjusted for age, sex, and unded ying diagnosis

AKI (KDIGO Stage)
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Are AKI anmnd CKD inter-comnmnected!

GFR A

First hit Second hit

Early
detection
and
intervention — (Near) complete recovery

Incomplete recovery

Progressive CKD and ESKD

Time
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Is acute kidney inj
i | x
kidney disease}'{l njury a harbinger for chronic

David T. Sele

- wski®, Dyl

- Charlgc/) -;Z M. Hyatt®, Kevin M. Bennett®
2018 '

CONCI.USION

Over the last year, evidence continues tO demon-
strate that AKI is common in neonates and children
and is associated with poot outcomes. 1t is logical to
pelieve that AKIis a harbinger tO CKD in PEdiﬂtl‘iC
populations. However, W€ currently lack the long-
rerm studies and tools 1O assess renal function tO
definitely answer this question.
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Pediatric Nepheology
httpe/idolorg10,1007/500467-017-38706

EDUCATIONAL REVIEW

@ CrossMark

Pediatric acute kidney injury and the subsequent risk for chronic kidney

disease: is there cause for alarm?

Vaka K. Sigurjonsdottir* + Swasti Chaturvedi? » Cherry Mammen ? + Scott M, Sutherland’ (2

reaiatr Nepnrol

Acute Kidney Injury

EED

AKI

Chronic Injury/Dysfunction Risk

>

Chronic Kidney Disease

- §

Progressive
é > CKD
(Stage 3-5)

h- -
Non
Recovery /ﬁ
Mild/At Risk

CKD

/ _\ §> (Stage 1-2)
AKI e
\/

[Hypertensiorq [

Time

MeyaAUTEPO KIVOUVO YL XpOVLA VEQPPLKT VOGO OTA TIALSLA LLE:

* [IpoUmapyovoa XNN
* Zofapn ONB
* JloAAamAd emelc6Sa ONB

Proteinuria/ |:
Albuminuria |}

—>
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Long-term risk of chronic kidney disease and mortality in
children after acute kidney injury: a systematic review

Jason H et al BMC Nephrology2014

OvntotnTa Yméptaon, mpwteivoupia, XNN,
TEXNN
st M Cumulative Long-term Rate
" . 5
n 4.5
s o g 4
>
£ 35
Fuuings sartom N 2
‘é 3
i : g 2.5
=
- 2
tmumumu;;mnxumpmmana g 1 5 1%
T [ | | [ | i £, T T
o e 2 0 1_._
e e o L »
= =N Hypertension Proteinuria  GFR<60 ESRD
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Are AKI and CKD inter-connected!
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MeTtaBact amo Tov 0po 0EELX VEPPLKT) AVETIAPKELX
oToV 0po o&ela vepik) BAaBN(ONB)




Kpitipia ONB (KDIGO)yla TNV TpWLUOTEPT)
Stayvwon




MeTtafaon amo Tov 0po 0EElX VEPPLKT) AVETIAPKELX
oToV 0po o&ela vepik) BAaBN(ONB)

ETudnporoyia-Attiodoyla




MeTtaBact amo Tov 0po 0EELX VEPPLKT) AVETIAPKELX
oToVv 0po o&cla vepikn) BAaBN(ONB)

>1% TwV TadLwv mov mpocEyovtal ota EI

ALA@OPETIKA ALTLX GE KOLVOTITA KoL
VOGTNAEVOUEVA TTALSLA, AVA XYW P




MeTtaBact amo Tov 0po 0EELX VEPPLKT) AVETIAPKELX
oToVv 0po o&cla vepikn) BAaBN(ONB)

>1% TwV TadLwv mov mpocEyovtal ota EI
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Awayvwon-Ilpwipot Ssiktec ONB




MeTtaBact amo Tov 0po 0EELX VEPPLKT) AVETIAPKELX
oToVv 0po o&cla vepikn) BAaBN(ONB)

>1% TV TadLwv mov mpocEyovtal ota EI

ALA@OPETIKA ALTLX GE KOLVOTTA KOl
VOGTNAEVOUEVA TTALSLA, AVA XYW P

AvayvopLon Towv TatsLwv o€ Kivéuvo
Newtepol BLOSEIKTEC
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MeTtaBact amo Tov 0po 0EELX VEPPLKT) AVETIAPKELX
oToVv 0po o&cla vepikn) BAaBN(ONB)
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MeTafaon amo ToV 0po 0EELX VEQ@PPLKT AVETIAPKELX
oTov 0po oela ve@pikn BAaBN(ONB)

>1% TWV TALSLwV Tov Tpocéxovtal ota EI

ALQPOPETIKA ALTLX GE KOLVOTITA KoL
VOGTNAEVOUEVA TTALSLA, AVA XYW P

AvayvopLon Towv TatsLwv o€ Kivéuvo
Newtepol BLOSEIKTEC

AttioAoyikn -EmmAokwy

Emiapiver Tv BpayvmpdOesopun Tpoyvwon
MTriopel va odnynoet e XNN




A CLEVER PERSON
L SOLVES A PROBLEM.
A WISE PERSON

AVOIDS IT.




