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Objetivos:

> Descripcion de caso clinico
> Que entendemos como “fallo renal”?
> Diagnosticos diferenciales y estudios

> Sostén y tratamiento




Caso clinico:

» Vardn de 14 anos de edad.
Peso 75 Kg, Talla 1,70m

»  Antecedentes de Epilepsia Generalizada Primaria, en

tratamiento con levetiracetam hace 2 anos.

»  Luxacion de articulacion escapulo-humeral hace 15 dias.

Uso intermitente de AINEs. Poliuria (?).




Caso clinico:

»  Consulta a guardia por episodio tonico clonico
generalizado de 5-10 minutos de duracion, seguida de

estado post-ictal con vomitos abundantes.

»  Se realiza expansion con solucion fisiologica e

Impregnacion con Levetiracetam.




Caso clinico:

| ngreso | Dial | Dia2 | Da3 _

Hto (%) 47,3 37,3
Urea (mg/dl) 35 55 77,5 91,2
Creatinina 1,38 3,41 6,10 6,62
(mg/dl)
CPK (U/1) 223 3256 1683 1891
lono 135/3,8/99 134/4,2/105 137/4,2/103 137/4,4/102
(mEq/L)
Bicarbonato 17,4 16,9 15,9 18,1
(mEq/L)

Orina completa: 61010, pH7,5, Prot ++, Hb +++
Sedimento: leuco 4-6/cpo, hemat 0-1/cpo
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¢ COmo se define la
Injuria Renal Aguda




Definicion:

Insuficiencia
Renal
Aguda

Injuria
Renal
Aguda




Definicion:

Aumento reversible de las concentraciones plasmaticas
de creatinina y de los productos de deshecho
nitrogenados junto con la incapacidad del rindn de
regular los fluidos y la homeostasis de los electrolitos
adecuadamente.

 Prevalencia 1-25%
(8% en internacion gral, 35% UTIP)
e Mortalidad 15-60%

Uchino JAMA 2005, 294:813-818
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Pediatr Nephrol (2008) 23:2151-2157
DOI 10.1007/500467-007-0470-x

EDUCATIONAL FEATURE

Biomarkers for the early detection of acute kidney injury

Mai T. Nguyen « Prasad Devarajan

Table 1 Current status of promising acute kidney injury (AKI) biomarkers in various clinical sifuations

Biomarker Sample Cardiac Contrast Sepsis or [CU Kidney Commercial
Name Source Surgery Nephropathy Transplant Test?

NGAL Plasma Early Early Early Early Biosite™
Cystatin C Plasma Intermediate [ntermediate [ntermediate [ntermediate Dade-Behring
NGAL Urine Early Early Early Early Abbott’

IL-18 Urine Intermediate Absent [ntermediate Intermediate None

KIM-1 Unine Intermediate Not tested Not tested Not Tested None

NGAL neutrophil gelatinase-associated lipocalin, /L-1§ interleukin 18, KIM-1 kidney injury molecule 1

“In development
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ORIFLE

Table 1  Comparison between the pRIFLE acute kidney injury classification and the KDIGO classification

pRIFLE Clﬁb‘.bi.if)’}hfﬂ'l—_\ KDIGO classification
Category ( Estimated Cr {:lz—:ar:m;:z—:a) Unne output Stage  SCr Unine output
Risk (R} M <0.5 mlkg/hr for 8 h 1 Rise 0f 0.3 mg/dL or 26.5 pmol/L <0.5 mlkg/h for6-12 h

Injury (I) Decrease by 50 %

Failure (F)  Decrease by 75 % or
< 35 mL/min per 1.73 m"

<0.5mlkg/h for 16 h

<0.3 mlkg/h for 24 h or
anuric for 12 h

[

within 48 h

OF.

50-99 % rse from baseline within
7 days®

100-199 % increase m SCr level
from baseline within 7 days”
(2-2.99 = baseline)

=200 % increase in SCr level from
baseline within 7 day”
( 3.00 = baseline)

OF.

Need for RRT

OFR.

In patients <18 years, decrease in

eGFR to <35 mL/min per 1.73 m”

<0.5 ml’kg/h for>12h

<03 ml’kg/h for=4h
OR
Anuna for=12 h

Kidney International (2007) 71, 1028-1035



Estimacion del Filtrado Glomerular:

FG, (ml/min/1,73m?):

Talla (cm) x k
Cr plasmatica (mg/dl)

k: RN <1 ano: 0,45 k: 1-18anos: 0,413
1-12 anos: 0,55
Mujeres 13 a 21a: 0,55
Varones 13 a 21a: 0,70
(Método Colorimétrico) (Método Enzimatico)

Schwartz 1976 Schwartz 2009




oRIFLE

Table 1  Comparison between the

E acute kidney injury clasgj

on and the KDIGO classification

pRIFLE classifi

EDIGO classification

Category ( Estimated Cr clearance ) (Unne output )

Stage

SCr

Unine output

Risk (R) W O IETRETE s h

Injury (I) Decrease by 50 % <0.5mlkg/h for 16 h

Failure (F)  Decrease by 75 % or <0.3 mlkg/h for 24 h or
< 35 mL/min per 1.73 m" anuric for 12 h

1

Rise 0f 0.3 mg/dL or 26.5 pmol/L
within 48 h

OR

50-99 % nse from baseline within
7 days®

100-199 % increase in SCr level
from baseline within 7 days”
(2-2 .99 x baseling)

=200 % increase in SCr level from
baseline within 7 day”
( 3.00 = baseline)

OR

Need for RRT

OR

In patients <18 years, decrease in

eGFR to <35 mL/min per 1.73 m”

<0.5 mlkg/h for6-12 h

<0.5 ml’kg/h for>12h

<03 ml’kgh for=4h
OR
Anuria for=12 h

Kidney International (2007) 71, 1028-1035



INJURIA RENAL AGUDA
COMPROMISO SISTEMICO
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Figure 1 | AKHnduced distant organ effects. AK leads to changes in distant organs, including
brain, lunas, heart, liver, gastrointestinal tract, and bone marrow. Changes have been described in
argan function, microvascular inflammation and coagulation, call apoptosis, transporter activity,
cxidative stress, and transcriptional responsas. Abbreviations: &K1, acute kidnay injury; G-CSF,
granular colony-stimulating factor; GRAR glial filzrillary acidic protein; GSH, glutathione; IL-1,
interaukin-1; KC, karatinocyte-derived chemokineg TMF-o, turnor necrosis factor-a.



Consecuencias de la AKI:

MNon-oliguria Oliguria
|III Illl
. Abrupt (1-7) days decrease Decreased UO relative f
ik (>25% in GFR, or to fluid input /
\ serum craatinine x 1.5 U0 <0.5 mg'kg/h = 6 h
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\ ( =
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o _a mo rtal Idad Figure 1|RIFLE Criteria for Diagnosis of AKI. Adapted with

permission from Lameire et al.’®
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El riesgo de progresar a ERC

Pediatr Nephrol (2009) 24:253-263
Kidney International (2007) 71, 1028-1035



¢, Como la puedo
clasificar y estudiar?




ACUTE DETERIORATION IN RENAL FUNCTION

omerular, vascule cute tubulz
interstitial necrosis
Renal Urinary tract Hematuria, RBC casts, lschemia and/or
hypoperfusion obstruction proteinuria, pyuria toxic insults

|

Enfermedad Renal
Intrinseca

J Am Soc Mephrol 22: 16101613, 2011



CAUSES OF PRERENAL AZOTEMIA
)\

[ ]
ECF volume with

l ECF T
volume arterial underfilling
Renal Third space Gastro- Cardiac Systemic arterial Hypoalbuminemia
losses losses intestinal l output vasodilation
losses / \ / X’ l

Myocardial Pericardial Cirrhosis Sepsis ]

constrictive Syndrome
pericarditis

J Am Soc Mephrol 22: 16101613, 2011



Table 1 Etiology of common causes of acute kidney injury

Type Etiology
Pre-renal injury Decreased true intravascular volume
Decreased effective intravascular volume
Intrinsic renal disease Acute tubular necrosis (vasomotor
nephropathy)

Hypoxic/ischemic insults
Drug induced
Toxin mediated
Endogenous toxins—hemoglobin,
myoglobin
Exogenous toxins—ethylene glycol,
methanol
Uric acid nephropathy and tumor lysis
syndrome
Interstitial nephritis
Drug induced
Idiopathic

Glomerulonephritis—RPGN —_—
Vascular lesions
Renal artery thrombosis
Renal vein thrombosis
Cortical necrosis
Hemolytic uremic syndrome
Hypoplasia/dysplasia with or without
obstructive uropathy
Idiopathic
Exposure to nephrotoxic drugs in utero
Obstructive uropathy Obstruction in a solitary kidney
Bilateral ureteral obstruction
Urethral obstruction

——

4= RINON IZQU.

Estudio de
Imagenes

RINON IZQU.

Hospital de Bidasoa

Pediatr Nephrol (2000) 24:253-263



Table 1 Etiology of common causes of acute kidney injury

Type

Etiology

Pre-renal injury

Intrinsic renal disease

Obstructive uropathy

Decreased true intravascular volume
Decreased effective intravascular volume
Acute tubular necrosis (vasomotor
nephropathy)
Hypoxic/ischemic insults
Drug induced
Toxin mediated
Endogenous toxins—hemoglobin,
myoglobin
Exogenous toxins—ethylene glycol,
methanol
Uric acid nephropathy and tumor lysis
syndrome
Interstitial nephritis
Drug induced
Idiopathic
Glomerulonephritis—RPGN
Vascular lesions
Renal artery thrombosis
Renal vein thrombosis
Cortical necrosis
Hemolytic uremic syndrome
Hypoplasia/dysplasia with or without
obstructive uropathy
Idiopathic
Exposure to nephrotoxic drugs in utero
Obstruction in a solitary kidney
Bilateral ureteral obstruction
Urethral obstruction

Pediatr Nephrol (2000) 24:253-263



WORLD KIDNEY FORUM

Looking at the Urine: The Renaissance of an Unbroken
Tradition

Garabed Eknoyan, MD

American Journal of Kidney Diseases, Vol 49, No 6 (June), 2007: pp 865-872



Diagnostico de AKI

Utilidad del exaniBeL:

°
SITIO SEDIMENT

PRERENAL Normal / Esce0
cilindros hiali.
granulosos

RENAL Cilindros hen

GNAguda Leuco
Hema

RENAL Cel. T

NTA Cil. gr:

RENAL leucoc

NEFRITIS eosino

INTERST. leucoc

AGUDA cel. tul

POSTRENAL Hematies,cristales | trazas >1.010




Diagnostico de AKI

SEDIMENTO U.

Utilidad del examen de orin§%

PROTEINUI

PRERENAL Normal / Escasos | trazas
cilindros hialinos y
granulosos

RENAL Cilindros hemat. ++ a ++++

GNAguda Leucoc.y granul. | Glomerular
Hematies dismorf. Imi

RENAL Cel. Tubul. Renal.

NTA Cil. granulosos

RENAL leucocitos, hemat.,

NEERITIS eosinofilos, cilind

INTERST. leucoc y granul,

AGUDA cél. tubul. renal.

POSTRENAL Hematies,cristales




Indices urinarios

Indices Prerenal Renal
Urine sediment Hyaline casts Abnormal
Specific gravity >1.020 ~1.010
Urine osmolality (mOsm per kg H20) >H00 <3h0
Una (mmolfl) <20 >4()
Fractional excretion
Sodium (%) <1 >
Urea (%) <35 >35
Unic acid (%) </ >15
Lithium (%) <f >20
Low molecular weight proteins Low High
Brush border enzymes Low High

KDIGO® AKI Guideline March 2012



Factores de riesgo

Edad
Raza o etnia
Genéticos
Hipertension
Diabetes mellitus

Sindrome metabdlico

Lesidn Renal Aguda

Modificadores de la
enfermedad

Gravedad de la LRA
Estadio de la ERC
Ne de episodios
Duracién de la LRA

Proteinuria

Enfermedad Renal Cranica

Resultados

Eventos
cardiovasculares

Nefropatia terminal
Discapacidad

Disminucion de la
calidad de vida

Muerte



Acute Kidney Injury Associated with High Nephrotoxic Medication
Exposure Leads to Chronic Kidney Disease after 6 Months

Shina Menon. MD", Eric S. Kirkendall, MD?. Hovi Nauven, MPH', and Stuart L. Goldstein, MD’

Table I'V. Comparison between subjects with AKI and

controls
Controls (NTMx
Subjects exposure
with AKI  without AKI) P value
Age (y) 8.9 (7.0) 7.1 (6.1) 13
Males 51 (66.2) 29 (50.9) 07
Primary team
BMT/oncology 44 (57.1) 32 (56.1) .92
Gastrointestinal/liver 15 (19.5) 14 (24.6) .48
Pulmonary 9(11.7) 8(14) v
Cardiology 5(6.5) 2(3.5)
Other 4(5.2) 1(1.8)
Baseline eGFR (mL/min/1.73 m?) 118 (15.1) 119.9 (15.4) A48
Subjects on =1 NTMx at follow-up 41 (53.2) 23 (40.4) 4
eGFR at 6 mo (mL/min/1.73 m*) (n=77) (n = 57) .04
113.8 (30.6) 123.4 (14.5)
Distribution of eGFR at 6 mo (n=77) (n = 57)
(mL/min/1.73 m?%)
<60 2 0
60-90 16 0
90-150 50 56
=150 9 1
GFR by cystatin C (mL/min/1.73 mzj (n = 52) (n = 25) <.01
80.2 (23.4) 1114 (24.3)
Up/c ratio, mg/mg (n = 35) (n=15)
<0.3 11 10
0.3-3 20 5
>3 4 0
Up/c ratio at 6 mo 09 (1.14)  0.27 (0.21) .04
Subjects with hypertension 29/77 (37.7) 11/57 (19.3) .01
Subjects with =1 sign of CKD 26 (33.7) 5(8.8) <.

J Pediatr 2014;165:522-7,



Prevencion, sosten y
tratamiento




Cual es el mejor fluidos para la expansion
inicial del volumen intravascular, para
prevenir la AKI? R,

o= Y N =

Solucioén Fisiologica (CINa 9%)
Ringer Lactato
Albumina 20%
Coloides Sintéticos (Hidroximetilalmidon al 6%)

No existe la solucion ideal




Fluid Management and Use of Diuretics in Acute Kidney
Injury

Annie-Claire Nadeau-Fredette and Josée Bouchard

e There is increasing evidence suggesting that isotonic
crystalloids should be used instead of colloids as initial
management for expansion of intravascular volume in
critically ill adult patients at risk for AKl or with AEKIl, such
as those with sepsis, septic shock, or trauma.

e« The optimal timing and amount of initial volume
resuscitation to prevent AKIl, to reduce its severity, and to
improve mortality in these clinical settings still needs to
be defined, although a more aggressive early fluid
repletion is probably beneficial.

e Once AKl occurs and that hemodynamic status is stabilized,
the relevance of restrictive fluid management and the use
of diuretics or renal replacement therapy to prevent or
treat fluid overload and improve outcomes in this
population, without worsening kidney tunction, needs to
be confimned with randomized controlled trials.

o J

Advances in Chronic Kidney Disease, Vol 20, No 1 (January), 2013: pp 45-55



AKI: Fluidoterapia

Deshidratado

e

Rehidratar

Perdidas
Insensibles

+

Diuresis

+

Deficit Previo

Normohidratado

Perdidas
insensibles

+

Perdidas
Concurentes

Edematoso y/o
hipervolemico

o

Perdidas
Insensibles

=+

Diuresis

1/3 del exceso de
volemia estimado o
medido en 24 horas




Prevencion de AKI:

» Uso racional de drogas potencialmente nefrotoxi

Ifosfamida, Cisplatino
Metrotexate

Aciclovir, Ganciclovir,
Foscarnet

ATB

Beta-Lactamicos,
Aminoglucésidos
Vancomicina

Contrastes
f._endovenosos

f
Pediatr Nephrol (2016) 31:145-151




Pediatr Nephrol (2015) 30:1873-1878
DOI 10.1007/s00467-015-3105-7

ORIGINAL ARTICLE

Ibuprofen-associated acute Kidney injury in dehydrated children
with acute gastroenteritis

. . . . . 2 _— . 2 ogss2

Alejandro Balestracci' - Mauricio Ezquer® - Maria Eugenia Elmo” + Andrea Molini” -
. 7 - 7

Claudia Thorel” - Milagros Torrents” « Ismael Toledo'

Characteristic No acute kidney mjury (n=59) Acute kidney mjury (n=46) p value
Gender (female/male) 28/31 2719 0.25
Age (years) 1.74 (0.16-14) 0.66 (0.16-15.75) =(.001
Weight (kg) 10.8 (3.5-37) 7.72 (3.15-56.7) <0.001
Age- and sex-specific body 46 (3-99) 37 (3-99) (.36
mass index percentile®
Percentage of dehydration 7(3-10) T(3.5-10) 0.08
Vomiting 10 (17 %) 12 (26 %) 0.25
Fever 24 (41 %) 14 (31 %) 0.27

Ibuprofen exposure 29 (49 %) 34 (74 %) 0.01




N Engl ] Med 2007;357:797-805.




Prevencion de AKI:

» Uso racional de drogas potencialmente nefrotoxicas.

» Hidratacion agresiva en ninos con tratamientos de
quimioterapia.
» No se recomienda:

- «Dosis bajas" (0.5 a 3 microgramos (ug)/kg/minuto) de
dopamina para prevenir AKl, ni en el AKI establecido. Uso de

inotropicos en el paciente con shock vasomotor y AKI o riesgo de
AKI.(M

> Utilizar furosemida para aumentar el ritmo diurético, excepto
para el tratamiento de la hipervolemia.

- Utilizar manitol para aumentar el ritmo diurético. ®

(1) Ann. Intern. Med. 2005; 142: 510.
(2) BMJ 2006; 333 (7565): 420.
(3)Anaesthesia 2008; 63: 576-582.



AKI: Dialisis

» Oliguria/Anuria para mantener un adecuado aporte nutricional.

» Hipervolemia con ICC, edema pulmonar y/o hipertension arterial severa no
tratable con medidas conservadoras.

» Anomalias electroliticas y del estado acido base con riesgo de vida:
hiperkalemia > 7 mEg/lI con manifestaciones ECG, hipernatremia,
hiponatremia, acidosis metabolica no corregida con bicarbonato.

» Signos y sintomas de uremia: pericarditis, alteracion del sensorio.

» Aumento progresivo de los niveles de urea (>160-200 mg/dl) con
recuperacion de la funcion renal no esperable.

» Sindrome de lisis tumoral con hiperuricemia >10 mg/dl y oliguria.

» Error congénito del metabolismo con acidosis organica severa o
hiperamoniemia.

» Ingestion de toxicos: salicilatos, metanol, etanol, teofilina, paraquat (segun
concentraciones séricas y criterios clinicos)



RRT in AKI: Start Early or Wait?

Kathleen D. Liu* and Paul M. Palevsky™
Clin | Am Soc Nephrol 11: 1867-1871, 2016. doi: 102215/ CIN.06690616

AKIKI Trial, n=620

31
KDIGO stage 3 AKIand one of the following:
catecholamine infusion and /or mvasive mechanical
ventlation

Modality /dosing at discretion of study site

Early RRT, n=311 Delayed RRT, n=308

Criteria for iniiation of RRT <6h after Reaching Presence of BUN=112 mg/dl,

KDIGO serum K =6 mmol/L,
stage 3 AKI pH=7.15, pulmonary edema
caused by fluid overload,
or oliguria or anuria =72 h

S0OF A score at randomization 109+32 10.8+3.1
Received RRT (% 305 (98) 157 (51)
Median time from KDIGO stage

2 AKI to RET (IQR), h
Median time from KDIGO stage 43 (2.7-59) 57 (28-83)

3 AKI to RET (IQR), h
Serum creatinine at miliabion 33x14 53x23

of RET, mg/dl
BUM at inifiation of RRT, mg/dl 52+24 an+34
Serum K™ at iniiation of ERT, mmol /L 44+07 5.1+09
Serum 0, at initiation of RRT, 189+49 16.6x5.6

mmol /L
Initial modality of RRT, %

CRRET 44 45

ITHD 56 55

ortality, %

28d 41.6 43.5

60 d 48.5 49.7 (P=0.79)

an d

Dependence on RRT among survivors (%)

Day 28
Day &0
Day 90

22/179 (12.3)
3/157 (1.9)

17 /178 (9.6; P=051)
8/155 (5.2; P=0.12)




Caso clinico:
L Dad | Das | Dad

Hto (%)
Urea (mg/dl) 104 106 76
Creatinina 6,14 5,79 2,1
(mg/dl)
CPK (U/D) 1639 1186 166
lono 138/4,68/104 137/5/107 140/4,9/100
(mEq/L)
Bicarbonato 16,9 20,5 26,3
(mEq/L)

Orina completa: 61010, pH7,5, Prot ++, Hb +++
Sedimento: leuco 4-6/cpo, hemat 0-1/cpo

Orina 24hs: FGm: 47 ml/min/1,73m2 vs FGe 20ml/min/1,73m2




Nefritis
ntersticial

Rabdomiolisis




Conclusiones:

Medir siempre creatinina sérica y diuresis en los
pacientes internados. Estratificar el riesgo de AKI.

Determinar la etiologia de la AKI siempre que sea
posible, detectar causas potencialmente reversibles
(Evitar nefrotoxicos).

Utilidad del sedimento urinario en el diagnostico
etioldgico

Evaluar la evolucion del paciente a largo plazo, luego de
un episodio de AK/




Muchas Gracias
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