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Early initiation of continuous renal replacement therapy improves survival  

in elderly patients with acute kidney injury 

 Continuous renal replacement therapy (CRRT) 

 Essential in the management of critically ill patients with acute kidney injury (AKI) 

 The optimal timing for initiating CRRT in critically ill patients with AKI 

      Controversial, especially in elderly patients 

 

 Study population  

 Prospective cohort (three centers) 

     Total N=619, ≥ Age, except the patient with previous renal replacement therapy 

(RRT) 

 Seoul National University Hospital (N=265, 2010.5 – 2013.3) 

 Seoul National University Boramae Hospital (N=173, 2010.1 – 2013.12) 

 Yonsei Severance Hospital (N=181, 2009.8 – 2011.3) 

 Definition of “early” CRRT 

 6-hour urine output ≥ median (80 mL) 

 Definition of AKI 

 Increase in SCr by ≥ 0.3mg/dL within 48 hours, or 

 Increase in SCr to 1.5 times baseline, which is known or presumed to have occurred 

within the prior 7 days, or 

 Urine volume < 0.5 mL/kg/hr for 6 hours 

 Outcomes 

 Primary: overall survival 

 Secondary: 28-day survival, CRRT/RRT weaning, duration of ICU care/total admission 

Introduction 

Method 

Purpose 

 To investigate the outcomes of early initiation of CRRT in elderly patients 

with AKI 

 To evaluate the risk factors affecting the survival rates of the patients 

Result 

  Table 1. Baseline characteristics of the cohort. 

Characteristic  Early CRRT (N=310) Late CRRT (N=297) P value 

Age (years) 74.3 ±  6.1 74.3 ±  6.6 0.959 

Sex, male (n [%]) 186 (60.0%) 179 (60.3%) 1.000 

BMI (kg/m2) 23.8 ±  4.0 23.2 ±  5.3 0.165 

Cause of AKI 0.271 

            Septic 141 (45.9%) 134 (46.0%) 

            Nephrotoxic 28 (9.1%) 17 (5.8%) 

            Ischemic     54 (17.6%) 58 (19.9%) 

            Postoperative 34 (11.1%) 25 (8.6%) 

            Others 

Charlson comorbidity index 7.3 ±  4.3 7.4 ±  4.0 0.637 

SOFA score 11.7 ±  3.6 12.4 ±  3.5 0.057 

APACHE II score 28.7 ±  7.3 29.5 ±  7.2 0.189 

MV needs (n [%]) 259 (83.5%) 245 (82.8%) 0.829 

            FiO2 0.6 ±  0.2 0.5 ±  0.2 0.014 

SBP (mmHg) 115.5 ±  24.5 108.7 ±  24.9 0.001 

DBP (mmHg) 62.0 ±  13.9 60.8 ±  15.1 0.312 

MAP (mmHg) 79.8 ±  15.5 76.8 ±  16.4 0.018 

Target clearance (mL/kg/hr) 44.1 ±  13.9 44.9 ±  14.5 0.486 

Dialysate flow rate (mL/hr) 1406.6 ±  601.0 1401.9 ±  552.6 0.920 

Replacement flow rate (mL/hr) 1385.5 ±  582.6 1406.9 ±  555.5 0.643 

BFR (mL/min) 112.7 ±  55.0 110.5 ±  83.5 0.692 

Biochemical data 

            WBC (/μL) 14334.1 ±  16906.9 16906.9 ±  19251.9 0.111 

            Hb (g/dL) 10.0 ±  5.2 9.5 ±  2.1 0.176 

            PLT (× 103/μL) 113.0 ±  204.9 117.5 ±  93.1 0.234 

            PT-INR 1.6 ±  0.8 2.2 ±  2.6 <0.001 

            Albumin (g/dL) 2.7 ±  0.5 2.7 ±  0.6 0.708 

            Total bilirubin (mg/dL) 2.6 ±  4.1 4.2 ±  6.3 <0.001 

            AST (IU/L) 494.2 ±  1347.1 1529.9 ±  3202.1 <0.001 

            ALT (IU/L) 294.5 ±  839.8 620.9 ±  1205.7 0.001 

            BUN (mg/dL) 58.4 ±  31.8 56.2 ±  32.4 0.391 

            Creatinine (mg/dL) 2.9 ±  1.5 3.2 ±  1.9 0.054 

            eGFR (mL/min/1.73m2) 28.8 ±  20.4 26.6 ±  15.2 0.134 

  Figure 1. Overall survival. 

Log rank P < 0.001 

6 hrs-urine output ≥ 80 mL  
6 hrs-urine output < 80 mL  

Log rank P = 0.036 

6 hrs-urine output ≥ 80 mL  
6 hrs-urine output < 80 mL  

< Before propensity score matching > < After propensity score matching * > 

* Covariates: age, sex, CCI, SBP, PT-INR, total bilirubin 

Conclusion 

 A better prognosis can be expected if the CRRT is applied early in 

the course of AKI in critically ill, elderly patients 

  Figure 2. 28 days cumulative survival. 

  Table 4. Secondary outcome in survivors 

  Table 2. Multivariate analysis – Early versus late, Cox regression. 

1 unadjusted 
2 adjusted for age, sex 
3 adjusted for age, sex, Charlson comorbidity index (CCI) 
4 adjusted for age, sex, CCI, albumin, hemoglobin, calcium, phosphorus, intact PTH, Transferrin sat.  

 

  

  
H.R. 95% C.I. P value 

Model 11 1.539 1.285-1.842 < 0.001 

Model 22 1.535 1.282-1.838 < 0.001 

Model 33 1.307 1.027-1.663 0.029 

Characteristic  Early CRRT (N=82) Late CRRT (N=45) P value 

Duration of CRRT (days) 5.1 ±  5.0 6.0 ±  5.7 0.313 

Duration of RRT (days) 41.8 ±  178.9 27.2 ±  57.7 0.622 

Duration of ICU admission (days) 22.5 ±  84.4 14.5 ±  13.5 0.531 

Duration of admission (days) 36.1 ±  35.0 54.3 ±  57.1 0.057 

Characteristic  
Early CRRT  

(N=310) 
Late CRRT  

(N=297) 
P value 

At 28th day mortality 182 (58.7%) 214 (72.1%) 0.001 

Duration of CRRT (days) 5.5 ±  6.8 5.0 ±  6.3 0.729 

Duration of RRT (days) 19.1 ±  89.9 15.6 ±  77.1 0.669 

Duration of ICU treatment (days) 15.3 ±  51.0 11.4 ±  23.6 0.322 

Duration of admission from the 
start of CRRT (days) 

27.1 ±  39.3 18.8 ±  32.6 0.020 

  Table 3. Secondary outcome 

Log rank P < 0.001 

6 hrs-urine output ≥ 80 mL  
6 hrs-urine output < 80 mL  

Log rank P = 0.066 

6 hrs-urine output ≥ 80 mL  
6 hrs-urine output < 80 mL  

< Before propensity score matching > < After propensity score matching *> 

* Covariates: age, sex, CCI, SBP, PT-INR, total bilirubin 
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