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CONCLUSIONS 

• AKI (≥1.5 x rise in plasma creatinine) is common in the PICU, 

occurring in up to 26% of admissions.  

• PIMROD predicts development of AKI. 

• AKI is associated with increased risk of mortality. 

STUDY PURPOSE 

• To determine the incidence of acute kidney injury (AKI) in a mixed 

medical/surgical/cardiac paediatric intensive care unit (PICU) 

according to a criterion that was accurate and easily accessible. 

• To study the outcome of AKI and risk factors for mortality. 

INTRODUCTION 

Acute Kidney Injury (AKI) is an acute reduction in glomerular 

filtration rate marked by a rising plasma creatinine and often 

oliguria or anuria.  

Multiple classification scales have been proposed, including 

pRIFLE and AKIN criteria.  For the purpose of this study we have 

examined change in creatinine from baseline only, as problems 

in the PICU, both aetiology (e.g. CPB) and intervention  

(e.g. diuretic therapy) may affect urine output.  Oliguria is  

known to be common without the presence of appreciable AKI. 

 MILD  Creatinine rises  ≥ 1.5x baseline 

 MODERATE  Creatinine rises  ≥ 2.0x baseline 

 SEVERE Creatinine rises  ≥ 3.0x baseline 

Where baseline could not be established, the upper limit of normal 

creatinine for age was substituted. 

During some admissions death may have intervened prior to a 

significant rise in creatinine and renal replacement therapy 

might have limited creatinine and urea rise. 

RESULTS 

CREATININE  26.6% and 21.2% of admissions developed AKI  

in 2005 and 2015 respectively. 

 

 

 

 

 

AKI was predicted strongly by the PIM risk of death (PIMROD).  In 

2005 (PIM2) & 2015 (PIM3) association between PIMROD and 

severe AKI was seen with ROC curve area 0.72 (p<0.01). 

OLIGURIA was common in patients with no creatinine rise, but in 

cases with creatinine rise  ≥ 1.5x baseline very few had 

convincing episodes of oliguria prior to the first sentinel 

creatinine result. 

URAEMIA up to 25mmol/L was common in patients with no 

significant creatinine rise, but more frequently with AKI.  Urea 

levels of ≥15mmol/L was associated with death. 

RENAL REPLACEMENT THERAPY occurred in 3.8% of 

admissions in 2005 and 4.3% in 2015. It was more frequent 

with severe AKI. PD was used more frequently  in 2015  

(62.3% of RRT, 52.8% in 2005). This may reflect evidence for 

PD following cardiac surgery. 

MORTALITY  in PICU increased with AKI, increasing with AKI 

severity.  PICU mortality was 3.7% and 2.0% in 2005 and 2015.   

 

 

 

 

 

Standardised mortality ratios (SMR) are shown as hazard 

ratios in the bar chart below. 

RENAL RECOVERY In both 2015 and 2005, renal failure in 

surviving patients fully recovered in all but one patient.   

STUDY DESIGN 

Retrospective analysis over two one-year periods, 2005 and 2015, 

reviewing each admission for: 

• Baseline creatinine and peak creatinine.  Any plasma creatinine 

rising  ≥ 1.5x from baseline, or the upper limit of normal where 

baseline measures were not available. 

• PIM2 Score, PIM3 Score and PIM Risk of Death (PIMROD). 

• Death in PICU or during hospital admission. 

• Requirement for RRT. 

• Recovery of renal function where AKI occurred. 

Sydney, Australia 

Creatinine Rise 2005 

(n = 957) 

2015 

(n = 1246) 

≥ 1.5x baseline 71 (7.4%) 50 (4.0%) 

≥ 2x baseline 93 (9.7%) 87 (7.0%) 

≥ 3x baseline 90 (9.4%) 127 (10.2%) 

Total 254 (26.6%) 264 (21.2%) 
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PIM Hazard Ratios 

2005

2015

Hazard Ratio is the Standardised 

Mortality Ratio (SMR) for the group 

divided by SMR for All patients  

• Kidney function nearly always recovers in survivors. 

• The high SMR in the mild AKI group may be due to death 

intervening rapidly before much creatinine rise. 

• A difference seen across the two years could suggest change in 

population, or a change in the way PIM operates. 

Creatinine Rise Mortality 2005 Mortality 2015 

None 0.9% 0.7% 

≥ 1.5x baseline 8.9% 4.0% 

≥ 2x baseline 9.7% 6.9% 

≥ 3x baseline 16.9% 14.0% 


