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• We analyzed a large intensive care unit (ICU) dataset 

involving adults admitted to the University of Pittsburgh 

Medical Center over an 8-year period (2000 to 2008). 

• We determined the severity of AKI using KDIGO criteria. 

• We defined early RRT as those receiving RRT ≤ 3 days and 

late RRT as those receiving RRT > 3 days from onset of stage 

III AKI.  

• In order to account for indication bias, we matched patients 

with early RRT with those who never received RRT and those 

who received late RRT using Mahalanobis 1-1 matching. 

• Subjects were matched on the following variables: propensity 

for early RRT; baseline serum creatinine; highest positive rate 

of change in serum creatinine; volume of fluids infused in the 

first 24 hours of ICU admission; FiO2; serum potassium; and 

arterial pH. 

• We used Kaplan Meier and the log rank test to analyze the 

90-day and one-year survival between the two groups. 

• Follow-up was measured from: 1) onset of stage III AKI; 2) 

RRT initiation.  

• Among critically ill patients receiving RRT, we found no 

difference in early vs. late initiation of RRT on 90-day and 

one-year mortality. 

 

• The increased length of stay in patients with late RRT could 

be due to immortal time bias. 

• Critically ill patients with severe acute kidney injury (AKI) 

requiring renal replacement therapy (RRT) are at a high of risk 

of death. 

• Whether earlier initiation of RRT is associated with lower 

mortality is uncertain.  

• Among critically ill patients receiving RRT, we tested the 

hypothesis that earlier initiation of RRT is associated with 

lower risk of 1-year mortality compared to late initiation of 

RRT. 

• Of 22,953 patients with AKI, 23% developed stage III AKI. 

• We assembled an analysis cohort of 3,258 patients (Fig. 1). 

• Of patients with stage III AKI, 35.4% received RRT. 

• After matching, 108 patients from the late RRT group and 467 

from the no RRT group were matched to those in the early 

RRT group.  

• Baseline characteristics between the early and late RRT 

groups after matching were similar (Table 1). 

• Median length of ICU stay was longer for late RRT patients: 

early vs. late RRT, 12 (IQR, 6-24) vs.18 (IQR, 10-31) days, P 

<0.001.  

• Survival at 1 year was similar between early and late RRT 

groups (Figure 2).  

• Even after adjusting for age, blood urea nitrogen and serum 

creatinine the results were similar: method 1) HR = 0.97           

(95%CI: 0.76-1.24); method 2) 0.86 (0.67-1.10). 

Figure: 2 

Table 1: Characteristics of Patients with Early and Late RRT after Matching 

• Follow up from onset of stage III AKI has lead-time bias and 

follow-up from RRT initiation has immortal time bias. 

 

• Patients who died or were discharged before the start of RRT 

cannot be classified as early or late starters by the two 

methods and were excluded from the analyses.  

 

Characteristics 
Early RRT Late RRT 

P Value 
(N = 575) (N = 108) 

 Age, years, mean (SD) 57.35 (15.51) 53.94 (15.78) 0.036 

 Males 343 (59.65) 66 (61.11) 0.831 

 Race     

0.916 
    White 415 (72.17) 80 (74.07) 

    Black 37 (6.43) 6 (5.56) 

    Other 123 (21.39) 22 (20.37) 

 Multiple comorbidity 181 (31.48) 40 (37.04) 0.264 

 Surgical 323 (56.17) 69 (63.89) 0.140 

 Reference creatinine  1.21 (0.82) 1.34 (1.02) 0.142 

 APS-III Derived Score, mean (SD)
a 

93.25 (15.76) 91.42 (13.09) 0.257 

 Vasopressor Useb 322 (56) 61 (56.48) ~1 

 Mechanical Ventilation Useb 423 (73.57) 79 (73.15) ~1 

 Severity of Hypotension, mean (SD)
b,c 

18.05 (38.58) 18.4 (32.17) 0.930 

 FiO2 > 60% 214 (37.22) 50 (46.3) 0.085 

 Serum Potassium > 5 meq/L 227 (39.48) 43 (39.81) ~1 

 Arterial pH < 7.2 150 (26.09) 22 (20.37) 0.229 

 Serum Bicarbonate < 18 meq/L 248 (43.13) 51 (47.22) 0.460 

 Blood Urea Nitrogen ≥ 100 mgs/dl 60 (10.43) 30 (27.78) <0.001 

 Serum Creatinine ≥ 4 meq/L 172 (29.91) 55 (50.93) <0.001 

a Computed from an electronic abstraction of all physiologic variables comprising the acute physiology components of the 

APACHE III as described [2], assuming normality when values were missing. 

b Measured within 24 hours following ICU admission. 

c To quantify the severity of hypotension we calculated a hypotensive index which integrates the duration and depth of systolic 

blood pressure (SBP) <90 in the first 24 hours (Hi24) after ICU admission.  
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F                                      

(n = 5,282; 23.0%)
 RRT on or before ICU admission (n = 77)

 RRT before AKI (n = 76)

 Within the no RRT group there was not an increase in sCr in 2 days 

from KDIGO Stage III AKI (n = 1,181)

 AKI was based only on urine output and could not determine the 

previous criterion (n = 471)

 Missing data on covariates (n = 219)
Modeling Cohort                                      

(n = 3,258; 61.7%)

No RRT                                     

(n = 2,106; 64.6%)

(matched: n = 467)

RRT                                      

(n = 1,152; 35.4%)

Late RRT                                     

(n = 577; 50.1%)

(matched: n = 108)
Early RRT                                      

(n = 575; 49.9%)
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