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• We performed an analysis of a large intensive care unit 

(ICU) dataset involving adults admitted to one of eight 

ICUs at the University of Pittsburgh Medical Center over 

an 8-year period (2000 to 2008). 

• Patients were classified according to the maximum 

KDIGO criteria met in the first 7 days after ICU 

admission. Any patient meeting the criteria for moderate 

to severe AKI (stage 2-3) was considered to have AKI.  

• We stratified the patients into two cohorts:  those with 

cardiovascular or respiratory organ failures in the first 

24 hours of ICU admission (high-risk) and those without 

(low-risk).  

• We defined cardiovascular and respiratory organ 

failures as receiving vasopressor support or mechanical 

ventilation. 

• To determine whether there was a difference in the 

effect of AKI on hospital mortality between the low- and 

high-risk groups, we conducted multivariable logistic 

regression and adjusted for several risk factors.  

• We used the Cox proportional hazards model to 

describe the age adjusted survival at 1 year after ICU 

admission. 

We sought to examine the risk and outcomes associated 

with AKI in critically ill patients with and without 

cardiovascular and respiratory organ system failures.  

• Cardiovascular and respiratory organ failures are 

thought to be major risk factors for developing acute 

kidney injury (AKI). 

• Patients judged to be low-risk for developing AKI are 

less likely to receive recommended interventions for 

high-risk patients such as avoidance of unnecessary 

nephrotoxic drugs and radiocontrast, close monitoring of 

serum creatinine and urine output and assessment of 

fluid status1. 

                                   

• Of the 40,152 patients in the study population, 18,016 

(44.9%) patients were part of the low-risk group (Figure 1). 

• Stage 2-3 AKI occurred within 24hrs or one week in 14.3% 

and 25.7% of low-risk patients compared to 29.1% and 

65% in the high-risk patients. 

• For low-risk patients developing AKI, hospital mortality was 

15.3% compared to 3.6% for those without AKI (Table 1).  

• For high-risk patients developing AKI, hospital mortality was 

23.9% compared to 11.9% for those without AKI (Table 1).  

• While the 1-year survival for low-risk patients with AKI was 

better than for high-risk patients with AKI (Figure 2) the 

adjusted odds of hospital mortality associated with AKI was 

actually greater for low-risk patients (OR, 3.6; 95% 3.2-4.1 ) 

than for high-risk patients (OR, 1.6; 95% 1.5-1.8). See 

below: 

Source Population

  45,655

Study Population 

40,152

· History of HCD and/or renal transplant (n = 3,762)

· Baseline sCr ≥ 4 (n = 105)

· Not enough information to determine AKI (n = 604)

· Reached AKI Staged 2 or 3 before ICU admission (n = 1,032)

High-Risk

cardiovascular or respiratory organ 

failures in the first 24 hours of ICU 

admission 

 22,136 (55.1%)

Low-Risk                          

18,016 (44.9%)

Stage 2-3 AKI

24h: 6,438 (29.1%)

7d: 11,452 (65%)

Stage 2-3 AKI                          

24h: 2,574 (14.3%)

7d: 4,637 (25.7%)

Figure: 1 

Figure: 2 

Outcomes in Low-Risk 

N (%) 

AKI- AKI+ All P-

value (N = 13,379) (N = 4,637) (N = 18,016) 
Length of Stay, days, 

Median(Q1,Q3) 

ICU  2 (2 - 3) 4 (3 - 7) 3 (2 - 4) <0.001 

Hospital 7 (4 - 12) 12 (7 - 21) 8 (5 - 14) <0.001 

Mortality 

Hospital 477 (3.6) 709 (15.3) 1,186 (6.6) <0.001 

1 year 2,114 (15.8) 1,572 (33.9) 3,686 (20.5) <0.001 

Outcomes in High-Risk 
AKI- AKI+ All P-

value (N = 10,684) (N = 11,452) (N = 22,136) 
Length of Stay, days, 

Median(Q1,Q3) 

ICU  3 (2 - 6) 6 (4 - 13) 4 (3 - 9) <0.001 

Hospital 9 (6 - 17) 15 (9 - 26) 12 (7 - 22) <0.001 

Mortality 

Hospital 1,267 (11.9) 2,742 (23.9) 4,009 (18.1) <0.001 

1 year 2,376 (22.2) 4,463 (39.0) 6,839 (30.9) <0.001 

1. KDIGO AKIWG: KDIGO Clinical Practice Guideline for Acute 

Kidney Injury. Kidney Int Suppl 2012, 2:1–138. 

• There was strong evidence of a difference in effect of AKI 

on hospital mortality between low-risk and high-risk 

patients (interaction P <0.001), which remained after 

adjusting for age, race, history of hypertension, diabetes, 

multiple comorbidities, surgical admission, eGFR, Apache 

III score, severity of hypotension and suspected sepsis.   

• ICU patients without respiratory failure or circulatory 

shock may well be at low-risk for AKI. However, when 

these patients develop AKI a nearly identical effect on 

hospital and ICU LOS is observed and the relative 

effects on mortality are actually higher in this population.  

             Table 1. Patient Outcomes by AKI status 
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