
Early versus late initiation of renal replacement
therapy in critically ill patients with acute kidney

injury (The ELAIN Trial): a randomized clinical trial

Background

• Acute kidney injury (AKI) is still associated with high morbidity and

mortality especially in critically ill patients

• Renal replacement therapy (RRT) is the gold standard in the therapy

of severe AKI

• The optimal timing of initiation of RRT in patients with severe AKI

without life-threatening indications is still unknown
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Introduction

Methods

Results

Summary & Conclusion
• Among critically ill patents with AKI, early, in KDIGO stage 2, initiation of RRT significantly improved 90-day survival

• The plasma levels of pro-inflammatory mediators are significantly reduced in this approach and this is associated with reduced survival and renal

recovery.

Hypothesis

• We hypothesized that early initiation of RRT in critically ill patients

with AKI reduces 90-day all-cause mortality

Intervention

RRT was initiated either early (KDIGO stage 2) or late (KDIGO stage 3)

604 critically ill patients with 

AKI screened

231 patients randomized

373 Patients excluded

247 did not meet inclusion 

criteria

3 Declined

22 Other reasons

101 No reason recorded

112 assigned to 

early group

119 assigned to 

late group

Inclusion criteria:

• KDIGO stage 2 despite optimal resuscitation

• NGAL > 150 ng/ml

• at least one of the following conditions:
o severe sepsis or septic shock

o use of catecholamines (norepinephrine or

epinephrine > 0.1 µg/kg/min

o refractory fluid overload (fluid balance > 10% of

body weight or worsening pulmonary edema with a

Horowitz index < 3)

o development or progression of non-renal SOFA

score > 2

• age between 18 and 90 years

• intention to provide full intensive care treatment

for at least 3 days

• written informed consent

Exclusion criteria:

• CKD with eGFR < 30ml/min

• chronic dialysis dependency

• previous RRT treatment due to AKI

• AKI caused by permanent occlusion

of the renal artery, postrenal

obstruction, (glomerulo-)nephritis,

interstitial nephritis, vasculitis

• HUS, TTP

• hepatorenal syndrome

• Pregnancy

• AIDS
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Early (n=112) Late (n=119)

Age, mean (SD),y 65.7 ± 13.5 68.2 ± 12.7

Male, No. (%) 78 (69.6) 68 (57.1)

Baseline creatinine, 

mean (SD), mg/dl

1.2 ± 0.4 1.1 ± 0.4

eGFR, mean (SD), 

ml/min/1.73m2

56.2 ± 13.8 55.9 ± 14.5

SOFA Score 15.6 ± 2.3 16.0 ± 2.3

APACHE II 30.6. ± 7.5 32.7 ± 8.8

Comorbidities, No. (%)

Hypertension 97 (86.6) 92 (77.3)

CHF 49 (43.8) 47 (39.5)

Diabetes 17 (15.2) 28 (23.5)

COPD 20 (17.9) 21 (17.6)

CKD (GFR<60) 43 (38.7) 52 (44.8)

Mean time from KDIGO 

2 to RRT, h

5.5 ± 2.3 40.2 ± 55.2

Primary endpoint:

90-day all cause mortality

Early (n=112) Late (n=119) p-value

90-day all cause mortality, n (%) 44 (39.3) 65 (54.7) 0.03

Duration of RRT [d], med (Q1, Q3) 9 (4,44) 25 (7,-) 0.04

Requirement of RRT d90, n (%) 9 / 67 (13.4) 8 / 53 (15.1) 0.80

Organ dysfunction, n (%) 107 (95.5) 118 (99.2) 0.11

ICU stay [d], med (Q1, Q3) 19 (9,29) 22 (12,36) 0.33

Hospital stay [d], med (Q1, Q3) 51 (31,74) 82 (67,-) <0.0001

1.) Patient characteristics
2.) Outcome parameter

4.) IL-6 and IL-8 at randomization (T0) 
and 1 day after randomization (T1)

3.) 90-day survival probability


