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The timing of renal replacement therapy (RRT) for 

acute kidney injury (AKI) usually relies on laboratory 

tests, urine output and clinician’s experience. It is 

uncertain which indicator could be used to decide the 

timing of RRT. The aim of this study is to explore the 

potential indicators for the initiation of RRT.

Purpose

Methods

Results

During the study period, 112 patients met AKI criteria 

were involved, with the age of 64.1±19.0 years old. 

Seventy-six patients died, 11 of the 36 survival 

patients remained dialysis. The serum urea at RRT 

initiation in survival group is significantly lower than 

that in death group (23.9±10.7 vs 33.1±16.1 

mmol/L, P=0.001), while eGFR, urine output and the 

day between AKI occurrence and RRT initiation are 

not significantly different between the two groups. 

The cohort was divided into two groups by the 

median values of eGFR, serum urea, urine output and 

the days between AKI occurrence and RRT initiation, 

respectively. The survival difference is only found 

between lower and higher serum urea groups (≤ 27.1 

vs >27.1 mmol/L, P=0.002, Figure 1). Receiver 

operating characteristic curve shows that serum urea 

26.4mmol/L at RRT initiation is the cut off value for 

predicting patient’s outcome (sensitivity: 0.64, 

specificity: 0.74). In multivariable cox regression 

model, only serum urea at RRT initiation is 

independently associated with patients’ death 

(Hazard ratio: 1.03, 95% confidence interval: 1.01–

1.05; P =0.001) after adjustment by age, sex and 

other potential indicators. When serum urea is used 

as a categorical variable and the first quartile as the

Table 1. Hazard ratio for the association between potential indicators 
and patients’ death

Figure1. Cumulative survival of high and  low serum urea groups 

Conclusions

Serum urea is an independent risk factor of AKI 

patients’ outcome and may be an indicator of RRT 

initiation. Serum urea > 27.1mmol/L may be a rational 

time for RRT. However, the result needs further 

investigation in a larger population.

The patients with AKI between January 2014 and 

August 2018 were involved in the retrospective cohort 

study and followed up to their discharge or death. The 

candidate indicators include eGFR, serum urea, urine 

output at RRT initiation, and the days between AKI 

occurrence and RRT initiation. The patients’ outcome 

was defined as death. Kaplan-Meier and Cox 

regression analysis are used to assess the association 

between potential indicators and outcomes.
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Indicators of timing of renal replacement 
therapy in patients with acute kidney injury

HR 95% CI P
Age (years) 1.00 0.98-1.01 0.56
Sex (female vs male) 0.96 0.53-1.72 0.88
eGFR at RRT initiation 
(ml/min/1.73m2)

1.03 0.99-1.06 0.12

Urine output at RRT 
initiation(L/day)

1.01 0.75-1.36 0.96

Days between AKI occurrence 
and RRT initiation (days)

0.97 0.92-1.02 0.25

Serum urea at RRT 
initiation(mmol/L)

0.003

≤19.5 Reference
19.5-27.1 0.85 0.35-2.06 0.72
27.2-38.1 2.15 0.88-5.26 0.10
>38.1 3.38 1.42-8.00 0.01

reference, the third and the fourth quartile (urea 

>27.1mmol/L) have increased risk of death, with the 

significance in the fourth quartile (Hazard ratio: 3.38, 

95% confidence interval: 1.42–8.00; P =0.01, Table 1)
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