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10| XBm | BoRE |(HEBBRLTE 361,950 113,050 475,000
L #HETE N
(AX R EAHEH $ 10050606) 2,072,900, 967,100 3,040,0001
it 3,990,000, 1,710,000| 5,700,00
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Prognosis of acute kidney injury in dogs using
RIFLE (Risk, Injury, Failure, Loss and End-stage
renal failure)-like criteria

Y-J. Lee, C-C. Chang, J. P-W. Chan, W-L. Hsu, K-W. Lin, M-L. Wong

A retrospective case-series study evaluated the prognosis of 853 dogs with acute kidney
injury (AKI) based on the RIFLE (Risk, Injury, Failure, Loss and End-stage renal failure)
criteria, derived from human medicine. The 30-day mortality of dogs with AKI in each class
was found to be 23.8 per cent (40 of 168) dogs for Risk, 41.0 per cent (107 of 261) dogs
for Injury and 78.5 per cent (333 of 424) dogs for Failure. Using the dogs in the Risk class
as the reference, the mortality of dogs in either the Injury or Failure class was significantly
higher than that of dogs in the Risk class (P<0.05). The longest median survival time was
observed in the Risk class (nine days) and the shortest median survival time was observed
in the Failure class (three days). Using a multiple logistic regression model, a new score
that simultaneously considered RIFLE class, diarrhoea status and serum phosphorus level
was calculated to predict prognosis. Evaluation using the area under the receiver-operating
characteristic curve (AUROC) indicated that the new scoring method (AUROC 0.80) was a
better prognostic indicator than using RIFLE criteria alone (AUROC 0.73).

ACUTE kidney injury (AKI) is a complex and common clinical disor-
der in both human and veterinary medicine. Patients with AKI show
differing clinical manifestations that range from a slight increase in
serum creatinine to severe renal failure that characteristically portends
high mortality. It is therefore important to determine prognosis fol-
lowing AKI in epidemiological studies. However, because of the lack
of a universal standard classification for AKJ, the severity of AKI
remains controversial. In human medicine, mortality due to AKI has
been reported to vary widely between studies (Liafio and Pascual 1996,
Silvester and others 2001, Bagshaw and others 2005), and the results
of similar studies in veterinary medicine have led to differing conclu-
sions (Behrend and others 1996, Vaden and others 1997). Recently, a
study in human beings was conducted to establish a uniform standard
for AKI diagnosis and classification in order to allow better manage-
ment of patients. A multi-level classification system was developed by
the Acute Dialysis Quality Initiative (ADQI) working group (Bellomo
and others 2004). The system is known as RIFLE (Bellomo and others
2004), with the acronym indicating Risk of renal dysfunction, Injury
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to the kidney, Failure of renal function, Loss of renal function and End-
stage renal disease (Table 1). This multi-level system simultaneously
classified the renal function of patients into three classes of severity:
those in whom renal function was mildly affected (Risk class), those
in whom renal dysfunction was marked (Injury class), and those in

- whom renal damage was severe (Failure class). Both sensitivity and

specificity were considered when evaluating a wide range of renal dis-
eases. RIFLE criteria were simple and easy to apply to clinical cases.
To date, several studies have shown the validity of using RIFLE crite-
ria when classifying AKI with regard to both severity and outcome
(Hoste and others 2006, Uchino and others 2006, Bagshaw and others
2008, Ricci and others 2008).

RIFLE classification was based on relative changes to glomerular
filtration rate (GFR) or urine output (Bellomo and others 2004). As
the volume of urine output for 24 hours is not easily obtainable for
each patient, an increase in the serum creatinine level was applied to
evaluate GFR in human studies (Ricci and others 2008). However, as
a premorbid baseline value for serum creatinine concentration is not
available, the ADQI working group recommended a way of estimat-
ing a value for baseline serum creatinine based on the modification of
diet in renal disease equation (Perez Valdivieso and others 2008, Ricci
and others 2008). This method used a lower limit for normal GFR of
75 ml/min per 1.73 m?. The simplified formula showed the relation-
ship between GFR and baseline serum creatinine based on age, race
and sex (Levey and others 1999). In dogs, previous studies have also
developed a simplified model showing the relationship between GFR
and creatinine level (Finco and others 1995, Haller and others 1998).

At present, similar consensus criteria have not been established
for dogs or cats in small animal practice. In fact, veterinarians also
need a standard classification to evaluate acute renal disease for both
epiderniological and clinical purposes. In this study, the authors pos-
tulated that the AKI criteria used in human beings could be applied
in veterinary medicine, and that the prognosis of AKI could be deter-
mined not only by RIFLE criteria but also by other clinical factors.
Use of a multiple logistic regression model, incorporating several

clinical factors, could be helpful for prognostic prediction because the

March 12, 2011 | Veterinary Record
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