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The outcomes of acute renal failure in children
at the children’s hospital in Damascus
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Pathophysiologic mechanism

Volume depletion

Etiology

Dehydration

Hemorrhage
Diuretics

Burns

Shock

Nephrotic syndrome
Diabetes

Cardiac failure
Arrhythmias

Decreased cardiac output

Peripheral vasodilatation Sepsis
Anaphylaxis
Antihypertensives

Renal vasoconstriction Sepsis
Non-steroidal

anti-inflammatory drugs
ACE inhibitors

Hepatorenal syndrome
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Pathophysiologic mechanism

Acute tubular necrosis

Renal vascular diseases

Interstitial diseases

Glomerulonephritides

Dbl G Jsaall Cp g ala
Ftiology

Prolonged ischemia
Nephrotoxins

Hemolytic uremic syndrome
Vasculitides

Interstitial nephritis
Infections
Infiltrations

Rapidly proliferative
glomerulonephritis (RPGN)

Membranoproliferative
glomerulonephritis (MPGN)

Postinfectious
glomerulonephritis
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Mechanism

Congenital

Acquired

Etiology

Urethral valves
Ureteropelvic junction obstruction

Caleuli
Neurogenic bladder

Drugs that cause urinary retention
Extrmsic compression by tumors
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Clinical sign

Signs of intravascular
volume depletion

Edema, hypertension

Signs of underlying

renal disease:

s Butterfly rash,
joint swelling

e Purpuric rash

= Fever, macular rash
e Palpably
enlarged kidneys

Signs of urinary obstruction:
e Poor urinary stream

= Palpably enlarged bladder
e Therapeutic catheterization

Diagnostic interpretation

Prerenal azotemia

Fluid overload

Systemic lupus erythematosus

Henoch-Schanlein purpura,
vasculitis

Interstitial nephritis
Bilateral urinary

tract obstruction,
polycystic, multicystic
kidney disease,

renal vein thrombosis

Bladder outlet obstruction
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Fluid loss:

e Diarrhea, vomiting
e Burns

& Surgery, shock

Nephrotoxic agents:

& Non-steroidal anti-inflammatory drugs
s Aminoglycosides

« (Contrast agents

Glomerular disease:
=« Streptococcal infection
(poststreptococcal glomerulonephritis)
e Bloody diarrhea
(hemolytic uremic syndrome)
= Fever, joint complaints, rash
([systemic lupus erythematosus)

Obstruction:
e Complete anuria
e Poor urinary stream
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( Fractional Excretion of sodium ) FENA = ( U/P ) NA / ( cr]U/P[) x 100
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Test

Urine specific gravity

Urine / plasma creatinine

Urine Ma [mEg /L)
FEMNa
BUMN/Cr (in the serum)

Ugzm
Ugsm/Posm
Urinalysis

Response to |VF

BUN (Blood Urea Nitrogen)

Prerenal ARF
=1,020

> 40
<20
< 1%
=20

>500 mCsm/L

=1,3

r

Mormal

Cr improves with |'VF
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Intrinsic ARF
£1,012

=20
=40
= 2%
<20

<350 mCsam/L

<1,1

r

renal tubular cells, many
granular casts

Cr won't improve much
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Acute renal failure Chronic renal failure
Progressive rise in Stable elevated BUN and Cr
BUN and Cr

History of ARF etiology History of chronic hypertension
Normal growth Stunted growth

Normal bones Renal osteodystrophy

No broad urinary casts Broad waxy urinary casts
Anemia usually mild Anemia usually severe

Normal or enlarged kidneys Small shrunken kidneys
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Stage Estimated creatinine clearance’ Urine output

R =Risk eCCl decrease by 25% <05 mUkghfor 8h

| = Injury eCCl decrease by 50% <05 mlkgh for 16h

F = Falure eCCl decrease by 75% or eCCl <35 mUmin/1.73m? ~ <0.3 mLkg/h for 24 h or anuric for 12 h
L= Loss Persistent failure >4 wk -~

E =End stage Endstage renal disease (persistent fallure >3mo) =

RIFLE s 2l (55K ) puadll Caial a5 8 J g

Kidney Disease ) KDIGO s sl (g oISl ) sumdll Cayia’ 212012 ale A5
(1) ( Improving Global Outcomes

Stage Serum creatinine Urine output
1 1.5-1.9 times baseline <0.5 mL/kg/h
OR for &12 h
=0.3 mg/dL rise increase
2 2.0-2.9 times baseline =0.5 mL/kg/h
for =12 h
3 3.0 times baseline =0.3 mlL/kg/h
OR for =24 h
Increase to =4.0 mg/dL OR
(=18 yr of age) Anuria for
OR =12 h

Decrease in eGFR <35 mL/
min/1.73m? (<18 yr of age)
OR
Initiation of renal replacement
therapy
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Metabolic Cardiovascular Gastrointestinal Neurologic Hematologic ~ Infectious
Hyperkalemia Pulmonaryedema ~ Nausea, vomiting, anorexia  Altered mental status ~ Anemia Preumonia
Metabolic acidosis  Arrhythrmias Malnutrition Iritability Bleeding ~ Sepsis
Hyponatremia Pericarditis Gastritis Seizures Infected V site
Hypocalcemia Myocardial infarction Gl bleeding Somnolence

Hynerphosphatemia  Hypertension Gl uleers Coma
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