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Acute renal failure is common among hospitalized patients
with HIV infection, particularly in the intensive care unit (ICU)
setting, and increases mortality. Recently, the Acute Dialysis
and Quality Initiative (ADQI) group [1] formulated a new
classification for acute renal failure - the Risk, Injury, Failure,
Loss, and End-stage kidney disease (RIFLE) classification -
that defines three grades of severity - class R (risk), class F
(failure), and class I (injury) - and two outcome classes - loss
and end-stage kidney disease. Some studies [2,3] have
applied the RIFLE criteria in hospitalized patients, particularly
in ICU patients, but the clinical ability of these criteria to
predict outcome of ICU HIV-infected patients has not yet
been assessed. We sought to evaluate retrospectively the
ability of the RIFLE criteria (Table 1) to predict outcome of the
HIV-infected patients admitted to the Infectious Diseases ICU

of our Hospital (Hospital de Santa Maria, Lisbon, Portugal)
between January 2002 and June 2006. Chronic kidney
disease patients receiving dialysis were excluded from the
analysis. Mortality was assessed at day 60 [1]. We evaluated
97 HIV-infected patients (mean age 42.7 ± 12.2 years; 77
male, 69 Caucasian). According to RIFLE, 46 patients
(47.4%; mean age 43.2 ± 11.08 years, P = not significant;
39 male, P = not significant; 28 Caucasian, P = not signifi-
cant) had some degree of acute renal dysfunction. Of these,
12 patients (26%) were class R, 9 patients (19.5%) were
class I, and 25 patients (54.3%) were class F; these patients
did not differ in terms of age, gender, race, type of HIV, stage
of HIV infection, highly active antiretroviral therapy (HAART),
comorbidity, and severity of illness. In all cases, maximum
RIFLE occurred within the first week of hospitalization.
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HAART = highly active antiretroviral therapy; ICU = intensive care unit; RIFLE = Risk, Injury, Failure, Loss, and End-stage kidney disease; SAPS =
simplified acute physiology score.

Table 1

Risk, Injury, Failure, Loss, and End-stage kidney disease (RIFLE) classification

Class GFR criteria UO criteria

Risk Serum creatinine × 1.5 <0.5 ml/kg/h × 6 h

Injury Serum creatinine × 2 <0.5 ml/kg/h × 12 h

Failure Serum creatinine × 3 <0.3 ml/kg/h × 24 h 

or serum creatinine ≥4mg/dl with an acute rise >0.5 mg/dl or anuria × 12 h

Loss Persistent acute renal failure = complete loss of kidney function >4 weeks

End-stage kidney disease End-stage kidney disease >3 months

For conversion of creatinine expressed in conventional units to ST units, multiply by 88.4. Patients are categorized on serum creatinine or urinary
output (UO), or both, and the criteria that led to the worst classification are used. Glomerular filtration rate (GFR) criteria are calculated as an
increase of serum creatinine above the baseline serum creatinine level. When the baseline serum creatinine is unknown and there is no past history
of chronic kidney disease, serum creatinine is calculated using the Modification of Diet in Renal Disease formula for assessment of kidney function,
assuming a glomerular filtration rate of 75 ml/minute/1.73 m2. Acute kidney injury should be considered when kidney dysfunction is abrupt (within 1
to 7 days) and sustained (more than 24 hours).
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Overall mortality was 43.3% and increased significantly from
normal to class F (normal, 23.5%; class R, 50%; class I,
66.6%; and class F, 72%; P < 0.0001). The majority of
patients (95%) died in the ICU within the first month of
hospitalization. Multivariate regression analysis, including age,
gender, comorbidity, RIFLE class and simplified acute
physiology score (SAPS) II showed that only class I (odds
ratio 5.12, 95% confidence interval 1.07 to 24.28, P = 0.04)
and class F (odds ratio 4.6, 95% confidence interval 1.57 to
13.5, P = 0.005), as well as SAPS II (odds ratio 1.04, 95%
confidence interval 1.01 to 1.07, P = 0.005) emerged as
independent predictors of mortality. As SAPS II (area under
receiver operating characteristic 0.699 ± 0.055; P = 0.001),
the RIFLE classification had good discriminative power (area
under receiver operating characteristic 0.732 ± 0.053;
P < 0.0001). In sum, acute kidney injury, defined by means of
the RIFLE criteria, is common among critically ill HIV-infected
patients, and RIFLE seems a helpful tool in the prognostic
stratification of ICU HIV-infected patients.
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