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Epidemiologia

* Incidéncia da LRA descrita em +- 35%
e 40-70% de LRA necessitam TSFR

e Na UCIP do HFF:

LRA-35.2%

FR normal
39.8%

DRC estavel 3.9%

Azotemia transitoria
21.1%

n= 128 doentes
Dados colhidos na UCIP em 2010
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O impacto da LRA

* 1 Mortalidade (directamente relacionado com a gravidade da LRA)
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Classificacao RIFLE

CRITERIA for AKI2

RIFLE GFR criteria Urine output criteria
Increase in serum creatinine of 1.5 to 2-fold < 0.5 mL/kg/h for 6 h
Risk

GFR decrease > 25%

Increase in serum creatinine to > 2- to 3-fold < 0.5 mL/kg/h for 12 h

Inju
LR GFR decrease > 50%

Increase in serum creatinine to > 3-fold < 0.3 mil/kg/h for 24 h or
Eailure or 2 4.0 mg/dL with an acute increase of 2 0.5 mg/dL anuria for 12 hours
GFR decrease > 75%

Persistent renal failure for > 4 wk
Loss

Persistent renal failure for > 3 mo

@ Modified from RIFLE (Risk, Injury, Failure, Loss, and End-stage kidney disease).

- —— — °
ﬁ’— Metha R; Acute Renal Failure Definitions and Classification: Time for Change? JASN 14: 2178-2187, 2003
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Classificacao AKIN

PROF. DOUTOR

CRITERIA for AKI2

RIFLE AKIN GFR criteria

Increase in serum creatinine of 1.5 to 2-fold from baseline or =

Urine output criteria

Increase in serum creatinine to > 2- to 3-fold from baseline
Injury

Increase in serum creatinine to > 3-fold from baseline

T - < or = 4.0 mg/dL with an acute increase of 2 0.5 mg/dL

Loss

aModified from RIFLE (Risk, Injury, Failure, Loss, and End-stage kidney disease) and AKIN criteria

DO FONSECA EPE

o
Mehta, Critical Care 2007



CLASSIFICATION AND MAJOR CAUSES OF ACUTE RENAL FAILURE

Prerenal ARF

I. Hypovolemia
A. Increased extracellular fluid losses: hemorrhage
B. Gastrointestinal fluid loss: vomiting, diarrhea, enterocutaneous fistula
C. Renal fluid loss: diuretics, osmotic diuresis, hypoadrenalism, nephrogenic diabetes insipidus
D. Extravascular sequestration: burns, pancreatitis, severe hypoalbuminemia (hypoproteinemia)
E. Decreased intake: dehydration, altered mental status
Il. Altered renal hemodynamics resulting in hypoperfusion
A. Low cardiac output state: diseases of the myocardium, valves, and pericardium (including tamponade); pulmonary
hypertension or massive pulmonary embolism leading to right and left heart failure; impaired venous return (e.g.,
abdominal compartment syndrome or positive pressure ventilation)
. Systemic vasodilation: sepsis, antihypertensives, afterload reducers, anaphylaxis
. Renal vasoconstriction: hypercalcemia, catecholamines, calcineurin inhibitors, amphotericin B
. Impairment of renal autoregulatory responses: cyclooxygenase inhibitors (e.g., nonsteroidal anti-inflammatory drugs),
angiotensin-converting enzyme inhibitors, or angiotensin Il receptor blockers
E. Hepatorenal syndrome

Intrinsic ARF

I. Renovascular obstruction (bilateral, or unilateral in the setting of one kidney)
A. Renal artery obstruction: atherosclerotic plaque, thrombosis, embolism, dissection aneurysm, large vessel vasculitis
B. Renal vein obstruction: thrombosis or compression
Il. Diseases of the glomeruli or vasculature
A. Glomerulonephritis or vasculitis
B. Other: thrombotic microangiopathy, malignant hypertension, collagen vascular diseases (systemic lupus
erythematosus, scleroderma), disseminated intravascular coagulation, preeclampsia
lll. Acute tubular necrosis
A. Ischemia: causes are the same as for prerenal ARF, but generally the insult is more severe and/or more prolonged
B. Infection, with or without sepsis syndrome
C. Toxins:
1. Exogenous: radiocontrast, calcineurin inhibitors, antibiotics (e.g., aminoglycosides), chemotherapy (e.g., cisplatin),
antifungals (e.g., amphotericin B), ethylene glycol
2. Endogenous: rhabdomyolysis, hemolysis
IV. Interstitial nephritis
A. Allergic: antibiotics (-lactams, sulfonamides, quinolones, rifampin), nonsteroidal anti-inflammatory drugs, diuretics,
other drugs
B. Infection: pyelonephritis (if bilateral)
C. Infiltration: lymphoma, leukemia, sarcoidosis
D. Inflammatory, nonvascular: Sjogren’s syndrome, tubulointerstitial nephritis with uveitis
V. Intratubular obstruction
A. Endogenous: myeloma proteins, uric acid (tumor lysis syndrome), systemic oxalosis
B. Exogenous: acyclovir, ganciclovir, methotrexate, indinavir

Postrenal ARF (Obstruction)

I. Ureteric (bilateral, or unilateral in the case of one kidney): calculi, blood clots, sloughed papillae, cancer, external
compression (e.g., retroperitoneal fibrosis)
Il. Bladder neck: neurogenic bladder, prostatic hypertrophy, calculi, blood clots, cancer
Ill. Urethra: stricture or congenital valves
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Etiologia da LRA

Naoucl ua o o
3.8

2.8

[]ATN  [] Prerenal

[] Acute-on-chronic ARF  [[] Obstructive ARF
[]ATIN [ ] AGN [ ] Acute atheroemboli [] Other causes

° Lameire N; The changing epidemiology of acute renal failure; Nature Clinical Practice Nephrology (2006) 2,8864-377



Classificacao pratica- volume

Volume Responsive
High risk e
Euvolemia
Hypovolemia
Therapeutic Window
Biomarkers  Traditicna

Kidney function

Himmelfarb J, et al. Evaluation and Initial Management of Acute Kidney Injury. Clin J Am Soc’Vephro/.
2008:3:962-967.



Que fluidos?

 Guidelines KDIGO-> Cristaldides isotonicos

¥

4

A 4

Gelafundina

Na
(mEq/L)

Cl
(mEq/L)

(mEq/L)

Ca
(mEq/L)

Glucose
(g/dl)

Lactato
(mEgq/L)

154

154

77

77

Lactato de Polielectrolitico | Dextrose 5%
Ringer (sol.

Hartman)

130 140 -
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3 - -
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Fluidos com menos cloro?

» Cristaloides pobres em Cloro? (< acidémia, < progressao da LRA? )

Association Between a Chloride-Liberal Menos Cloro
vs Chloride-Restrictive Intravenous Fluid PaisCs
Administration Strategy and Kidney Injury o
|n Critica"v "I AdUItS JAMA, October 17, 2012—Vol 308, No. 15
Dt fiochmom oot 1OA/62S @ CRITICAL CARE
Menos Cloro
RESEARCH Open Access
parece
Chloride- Ilberal fluids are associated with acute melhor

kid after liver transplantation

ORIGINAL

Intensive Care Med (2015) 41:257-264
DOI 10.1007/s00134-014-3593-0

Menos Cloro
parece
Nor'azim Mohd Yuno Chloride-liberal vs. chloride-restrictive menoEgE
.ll)aldo Bellomo . . . . . ta|veZ Nnao Se_]a'
Neil Glassford intravenous fluid administration and acute -
o Harvey Sutcliffe . . . . o
Que Lam kidney injury: an extended analysis

Michael Bailey



Prevencao da LRA o

Choque vasomotor: fluidos + vasopressores

Manter estabilidade dos parametros hemodinamicos e de oxigenacao
Metabolismo:

Glicémia 110-149mg/dI

Consumo total de energia 20-30 kcal/kg/dia

Consumo de proteinas 0.8-1.0g/kg/dia na LRA sem TSFR
Consumo de proteinas 1.0-1.5g/kg/dia na LRA em TSFR
Consumo de proteinas até 1.7g/kg/dia na LRA em TSFR continua
Usar via entérica para alimentacao

Aminoglicosideos

Se ev nao for evitavel, dose unica diaria e ajustar consoante niveis

Anti-fungicos

Azdis, equinocandinas ou anfotericina B lipossoémica

Profilaxia da Nefropatia de contraste em doentes em risco

Fluidos ev (Nacl 0.9% ou com HCO3) e N-Acetilcisteina oral
Contraste: menor dose, menor osmolaridade e menor frequéncia possivel



Abordagem terapeutica
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Opcoes terapéuticas

* Diuréeticos- Apenas para gestao de volémia!
* Bicarbonato

« Darbopoetina

* Fenodalpam

 Dopamina

;/\; Unica intervengdo que altera o prognéstico
renal e do doentel!



Consequéncias fatais da LRA

Acidémia Sobrecarga
hidrica

LRA

HiperK Urémia



I Aporte

Consequéncias fatais da LRA
hidrico Sobreca rga

Acidémia
Diuréticos hidrica

Resinas Tratamento Uremia
Diuréticos sintomatico
[ )

HiperK




As particularidades da UCI

I Aporte
hidrico Sobreca rga

Diuréticos hidrica

Acidémia

Necessidade de
grandes aportes

VM com
hipercapnia
permissiva
Sepsis

Aumento de soros
Corticdides

\ Hipercatabolismo

Urémia

Tratamento

Resinas

Diuréticos sintomatico




Toxinas dialisaveis

Bem dialisaveis Dialisaveis (mas nao tao bem)

Acido acetilsalicilico Paraquat

Litio Fenitoina, carbamazepina
Vacido valproico Fenobarbital

Teofilina Metotrexato

Metanol Procainamida

Etileno glicol BB: atenolol, sotalol
Isopropanol Toxina Amanita cogumelos



Dialise- principios basicos

e Troca de solutos

o Difusao- Hemodialise

Pressure

o Convexao- Hemofiltracao

e Remocao de liguidos

o Ultrafiltracao- “HD seca”




Que modalidade escolher

e Teécnica Continua

o Instabilidade hemodinamica

o Pressao intracraneana elevada
 SLED

o Alternativa a CRRT para doentes hemodinamicamente
instaveis

* HDi

o Primeira linha para os restantes casos

A diferenca essencial esta no tempo e Qb ‘

Guidelines KDIGO 2012- AKI



Que modalidade escolher

Técnica Tec Continua
intermitente (HD/HF/HDE-
\AY @)
N de horas/d 2-4 24 6-12
Dialisador Standard PrismaFlex Standard com
adaptacao

Difusao Sim (HD) sim (HD) Sim (HD)
(hemodialise)
Convexao Sim (HF) sim (HF) Sim (HF)
(hemofiltracao)
Qb (ml/min) 200-350 100-150 150-200
Qd (ml/h) 500-800 16-32 (1-2L/h) 100-300
Tolerancia HD + +++ ++
Custo + +++ ++

SLED= Sustained low efficiency dialysis




Mensagens

LRA é comum e associada a mau prognostico

Profilaxia é essencial- Devem ser controlados os factores

desencadeantes e evitar progressao da lesao

* diuréticos apenas Uteis para controlar a volémia

Quando comecar TSFR?

o Acidemia, hiperK, sobrecarga de volume ou urémia refratarios a tratamento médico
o Intoxicacdo por toxinas/farmacos dialisaveis

o Considerar comorbilidades para inicio precoce

Que modalidade comecar?

o Sempre que possivel Hemodialise intermitente
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RoSPITAL HOSPITAL
Servigco de Medicina Intensiva Servico de Medicina Intensiva
Etiqueta de Identificagdo do Doente Data: Etiqueta de Identificagdo do Doente Data:
12/4/2015 12/4/2015
Hemodidlise Intermitente Dialise Sustentada de Baixa Eficiéncia (SLED)
Acesso Vascular Técnica Duragdo Peso a perder Filtro Acesso Vascular Técnica Duragdo Peso a perder Filtro
Catéter de longa duragéo - JD HD intermitente 4h 2000 mL 17L CVC provisério - JD SLED 8h 1500 mL 17L
Débitos (Q) Anti-Coagulagdo Débitos (Q) Anti-Coagulagio
Sangue (Qb) Dialisante (Qd) Tipo Sangue (Qb) Dialisante (Qd) Tipo Carga Manutencdo
300 mL/min 500 mL/min Sem anti-coagulagdo 300 mL/min 300 mL/min Heparina ndo fraccionada 1000 UI/L 500 Ul/L/h
Solugdo dialisante Solugido dialisante
Base Sédio (Na) Potassio (K) Célcio (Ca) Bicarbonato (HCO3) Base Sédio (Na) Potassio (K) Calcio (Ca) Bicarbonato (HCO3)
SelectBag One AX275G 140 mmol/L 2 mmol/L 1.75 mmol/L 32 mmol/L SelectBag One AX350G 140 mmol/L 3 mmol/L 1.5 mmol/L 32 mmol/L
Lavagens Medicagao Intra-Dialise Medicagdo Pés-Dialise Lavagens Medicagao Intra-Dialise Medicagdo Pos-Dialise
SOS SOS
Notas Médico: Notas Médico:
N2 Mec: N¢ Mec:
Tem Inter- . . Tem Inter- .
Hora TA FC . P Qb PA PV PTM UF . Atitudes terapéuticas |Rubrica] Hora TA FC p Qb PA PV PTM UF L. Atitudes terapéuticas [Rubrical
(°C) corréncias (°C) corréncias
Pré-HD Pré-HD
Pos-HD PGs-HD
Lavagens: Priming: BH total da técnica: Lavagens: Priming: BH total da técnica:
Vol. Sangue Dialisado Vol. UF removida Filtro Camara venosa Vol. Sangue Dialisado Vol. UF removida Filtro Camara venosa
O Limpo [ Sujo [J Com coagulos [ Sem codgulos O Limpo [ Sujo [ Com codgulos [ Sem coagulos
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Etiqueta de Identificagdo do Doente Data: Hora:
12/4/2015 15:49
Terapéutica de Substituicdo Renal Continua
Peso do .. . Aan
Acesso Vascular Técnica Filtro Dose de dial Notas
Doente
- HDFWVC ST 150
CVC provisério - D 70 Kg (hemodifitracio) |  prismaflex 30 ml/Kg/h
Composigdo Anti-coagulagdo
Dialisante Liquido de reposicdo Sem anti-coagulagdo
Base Prismasol 2 Prismasol 2
Potassio (K) - -
Lavagens
Outras alteragdes NeN
Débitos (Q) Médico:
P Perd Bomba de lig. de reposi¢do
sangue (qb) | o0 3 Perder PRS2 A2 PRS0 lpalisante (Qd)
(UF) pré-filtro pos-filtro
200 mL/min 100 mL/h 1000 mL/h - 1000 mL/h |N2 Mec:
AlteragGes e registo de intercorréncias

Deb. Bomba Sangue

Dialisante

Liq. Reposi¢ao

Peso a perder|

Anti-coagulagao|

Outras alteragoes|

Notas de Enfermagem

Data/Hora

Médico

N2 Mec

Nota - O PBS (Pré Bomba de Sangue) é o local de introdugdo do citrato. Quando este ndo é utilizado, ndo é necessario colocar
nenhuma infusdo, devendo ser pendurado apenas um baldo de soro para fazer peso.




Muito obrigada!




