
Page 1 of 3

© Annals of Translational Medicine. All rights reserved. Ann Transl Med 2016;4(18):360atm.amegroups.com

Correspondence

Timing of renal replacement therapy in critically ill patients with 
acute kidney injury

Melanie Meersch1, Christoph Schmidt1, Joachim Schmidt2, Alexander Zarbock1

1Department of Anesthesiology, Intensive Care and Pain Medicine, University of Münster, Münster, Germany; 2Department of Cardiac Surgery, 

University of Münster, Münster, Germany

Correspondence to: Alexander Zarbock, MD. Department of Anesthesiology, Intensive Care and Pain Medicine, University of Münster, Albert-

Schweitzer-Campus 1, Gebäude A1, 48149 Münster, Germany. Email: zarbock@uni-muenster.de.

Submitted Aug 20, 2016. Accepted for publication Aug 24, 2016.

doi: 10.21037/atm.2016.09.05

View this article at: http://dx.doi.org/10.21037/atm.2016.09.05

The only available treatment option of severe acute kidney 
injury in critically ill patients is renal replacement therapy 
(1,2). However, a number of issues affecting the optimal use of 
this primarily supportive technique still remain unresolved (3).  
The most important question now increasingly being asked is 
at what point and at which stage to initiate renal replacement 
therapy in critically ill patients with evolving acute kidney 
injury. Up to now, the KDIGO guidelines recommend to 
initiate renal replacement therapy emergently in case of 
the development of life-threatening complications such as 
hyperkalemia or severe fluid overload or greater imbalances 
or disruptions in homeostasis (2). The guidelines do not 
contain unequivocal instructions how to proceed when a 
progressive deterioration of kidney function coincides with 
any serious worsening of the patients’ clinical condition, and 
leave the final decision for renal replacement therapy under 
these circumstances to the attending physician (2). The clear 
ambiguities of the KDIGO guidelines could erroneously 
be taken as a basis to delay renal replacement therapy in an 
attempt to give more time for spontaneous recovery of renal 
function. But anyway, mortality rates in patients requiring 
renal replacement therapy often exceed 50%, suggesting 
that the optimal time point for initiation has not yet been 
identified (4).

In an effort to achieve deeper insights into the problems 
surrounding the initiation of renal replacement therapy, 
several small prospective trials have been conducted 
during the last years. Most of them demonstrate some 
beneficial effects of an early initiation of renal replacement 
therapy in critically ill patients with acute kidney injury 
(5-7). These observations were further underlined by 
a recently published meta-analysis highlighting better 

survival rates for patients, in whom renal replacement 
therapy was initiated early during the development of acute 
kidney injury (8). However, the conclusion was based on 
heterogeneous studies with ever varying definitions of what 
can be considered an “early” or a “late” initiation of renal 
replacement therapy. For these reasons it is hard to compare 
the results of the studies quoted above.

Two recent randomized controlled trials were more 
explicitly designed to specify the optimal timing for renal 
replacement therapy (the AKIKI and the ELAIN trials). 
These trials immediately revived the heated debate on when 
to start renal replacement therapy. In the study of Gaudry 
et al. (9) patients did not show a survival benefit at day 60, 
whereas Zarbock et al. (10) demonstrated a significantly 
reduced 90-day all-cause mortality with early initiation 
of renal replacement therapy. How is it that two studies 
addressing exactly the same problem reach such opposing 
conclusions? As discussed by Romagnoli et al. (11) and 
Honore et al. (12), differences in the respective study design 
might be crucial for the resolution of the conflict. The most 
important difference is the stage of AKI severity at which renal 
replacement therapy was initiated. In all patients enrolled in 
the AKIKI trial, acute kidney injury had already progressed 
to a very advanced stage (KDIGO stage 3). This degree of 
severity might already be too advanced for effective treatment 
with renal replacement therapy. This becomes apparent when 
comparing the mortality rates in the early group of the AKIKI 
trial and the late group of the ELAIN trial. These two groups 
included patients with almost identical severity stages (both 
KDIGO stage 3). Consequently, mortality rates of 48.5% and 
54.7%, respectively, were actually similar between the early 
AKIKI group and the late ELAIN group. Interestingly, 49% 
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of the patients in the delayed AKIKI group never received 
renal replacement therapy. Analyzing only those patients who 
received renal replacement therapy, mortality at 60 days was 
48.5% in the early and 61.8% in the delayed AKIKI group. 
Those patients never receiving renal replacement therapy 
had lowest mortality (37.1%), but were less ill at baseline 
compared to the other groups as shown by SOFA scores 
(P<0.0001).

Acute kidney injury is a systemic disease, which affects 
inflammation and function of different organs. It can be 
speculated that early treatment of acute kidney injury 
attenuates pro-inflammatory effects and a further decline 
in other organ function (13). This has recently been 
underlined by the fact that patients with early treatment 
showed a significant reduction of the pro-inflammatory 
cytokines Interleukin-6 and Interleukin-8, whereas patients 
with delayed treatment did not (10). Early initiation of renal 
replacement therapy may lead to clinical benefits by rapidly 
fixing metabolic and uremic derangements and controlling 
the harmful effects of fluid overload.

Of course, the indication for renal replacement therapy is 
always a balancing act between potential risks and benefits. 
Risk stratification concepts should therefore be taken in 
consideration. Exactly this is where the use of new AKI 
biomarkers must be introduced. These interesting molecules 
might be helpful in avoiding unnecessary therapy escalation 
in patients, who possibly do not need renal replacement 
therapy. However, it is important to measure biomarkers only 
in patients at a higher risk in order to improve their power 
for the prediction of progression of acute kidney injury and 
the need for renal replacement therapy (14). 

In conclusion, both the AKIKI and the ELAIN trial 
provide new insights into the old issue of whether and to 
what extent early initiation of renal replacement therapy 
improves patients’ outcome. The results of both studies are 
obviously not comparable due to high discrepancies in study 
design, and they both do not arrive at definitive conclusions. 
However, these findings together with the results of a recently 
performed meta-analysis (15) suggest that “early” initiation 
of renal replacement therapy might improve the survival of 
critically ill patients with acute kidney injury. Future multi-
center randomized controlled studies are requested not 
to focus only on mortality but also on renal recovery and 
progression of acute kidney injury to chronic kidney disease.
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