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Classificazione ezio-patogenetica dell’IRA



Acute Renal failure was simple .. In the handbooks !!!



But less simple in the middle of the night!!!!!



� AKI is defined by an abrupt decrease in kidney function that 
includes, but is not limited to, ARF.

� Even a minor acute reduction in kidney function has an adverse � Even a minor acute reduction in kidney function has an adverse 
prognosis. 

Goldstein SL et al “Mild” renal insufficiency is associated with poor outcome

in children with acute decompensated heart failure: Evidence for a pediatric 

cardio-renal syndrome. J Am Soc Nephrol (2005)

� Early detection and treatment of AKI may improve outcomes





AKI: Reported incidence and mortality rates

In the literature, 

� Incidence ranges from 1 to 31%

�� MortalityMortality ranges from 28 to 82%



Essential components of a workable 
consensus definition

� the definition should clearly establish the presence or

absence of the disease, 

� must give an idea of the severity of the disease, 

� should correlate disease severity with outcome,

� should be easy to understand and apply in a variety of clinical and 
research settings
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Acute renal failure – definition, outcome measures, animal models, fluid 
therapy and information technology needs: 
the Second International Consensus Conference of th e Acute Dialysis 
Quality Initiative (ADQI) Group
R Bellomo, C Ronco, JA Kellum, RL Mehta, P Palevsky and the ADQI workgroup (2004)

RIFLE criteria RIFLE criteria 

Risk
Injury
Failure
Loss, and 
End-stage renal disease)

proposed by the ADQI Group in 2004  in the adult population











From August 2004 to June 2007

24 studies (71 000 patients)

RIFLE criteria used to define AKI 

Kidney Int 2008
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� Urine output

� Creatinine

� Both

Worse RIFLE class

� Higher mortality
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� Lower renal recovery

Over 200,000 patients, 

less than 2% were part of prospective studies
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Group characteristics
� Prospective study
�150 critically ill patients. Mean age 6.4yrs
� All patients received mechanical ventilation
� 53% received vasoactive medications 
� 11pts(7.3%) received acute RRT

Mortality was 16% (n.24)

AKI n.123 (82%)
pRIFLEmax R 60 pts

I 32 pts
F 31 pts.

Kidney Int 2007

Mortality was 16% (n.24)

AKI was an independent  predictor of:

� risk of death
�hospital length of stay
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retrospective study

384 pts (NICU)

pts divided according to UO ranges:

January, 2013
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Limitations of the neonatal RIFLE criteria

Gallini (2000)

� n. of creatinine measurements. 
� Urinary catheter

� the uncertainty on normal creatinine
levels (maternal creatinine)

Schwartz (2007)

� variable GFR secondary to ‘immature’
kidney function (neonatal population
ranges from very low birth weight 
premature patients to full-term babies.

� congenital diseases (potential renal 
insult during the gestational age) vs
acute events after a normal fetal 
development.
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Limitations of the RIFLE criteria

1- any clinical definition of AKI signals its presence when there has already 
been a decline in the GFR

2- creatinine/GFR criterion is based on change from a baseline value, which 
is often not available

based on the  modification of Diet in Renal Disease (MDRD) formula, assuming a 
normal GFR of 75 to 100 ml/min/1.73 m2
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AKI mortality (adults) by different 
surrogate measures for baseline serum creatinine

Hoste 2008

Methods for estimating baseline creatinine
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Pediatric patients

CJASN (2008)
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Limitations of the RIFLE criteria (2)

4- smaller changes in creatinine (as small as 0.3 mg/dl), may be not 
detected

5- the use of 6-hour and 12-hour urine criteria make RIFLE unwieldy for 5- the use of 6-hour and 12-hour urine criteria make RIFLE unwieldy for 
retrospective studies

6- Nature or site of the precipitating injury are not specified
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Limitations of the AKIN criteria

� Patients who are admitted with a high creatinine that then decreases

� Patients starting renal replacement therapy (RRT) are automatically

classified as having Stage 3 AKI

� Patients with slow but significant increases in creatinine could

potentially be missed

� Patients whose serum creatinine levels are not measured at least 
every other day



� With the use of RIFLE / AKIN criteria a direct relationship between
the severity of AKI and the patient’s outcome has been clearly
demonstrated

� Both the RIFLE and AKIN criteria for classifying AKI have
advantages and disadvantages

Conclusions

advantages and disadvantages

� A logical next step would be to reconcile existing definitions, moving
the medical community towards a single consensus definition that
can be easily and uniformly applied.

RIFLE
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� Future research might be directed to specify which kindkind ofof interventionintervention
(medical therapy, extracorporeal renal replacement) should be applied at
the different levels of AKI :

Stage-base Management of AKI

� the timing of different therapeutic approaches

is as fundamental as the efficacy of the treatment itself.
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Work in progress
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Acta Pediatrica 2011

Conclusions:
although both pRIFLE and AKIN criteria were very helpful in the detection of 
patients with AKI even in the early stages of it, pRIFLE seems to be more 
sensitive in paediatric patients



The predicted effect of a 25% decrease in creatinin e generation rate on 
the rate of increase of SCr and the peak SCr follow ing a decrease in 
GFR with 60%

Prowle, J. R. Nat. Rev. Nephrol. advance online pub lication 5 March 2013


