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Preemptive renal replacement therapy in critically ill patients?
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Renal replacement therapy is still the only available 
therapeutic option in the treatment of critically ill patients 
with acute kidney injury. Although firstly introduced several 
decades ago, there are still a lot of uncertainties regarding 
the optimal management of renal replacement therapy. 
Especially the question concerning the optimal time point 
for initiation has long been discussed and still remains 
unresolved. Hope was placed into the latest published large 
randomized-controlled trials, Artificial Kidney Initiation in 
Kidney Injury (AKIKI), Early versus deLayed Initiation of 
Renal Replacement Therapy in Critically Ill Patients with 
Acute Kidney Injury (ELAIN) and Initiation of Dialysis 
Early versus deLayed in Intensive Care Unit (IDEAL-
ICU) (1-3). However, the three trials failed to demonstrate 
similar findings and raised a storm of discussion. Despite 
large differences in study design (e.g., patient cohort, 
severity of illness and definition of timing), findings offer 
new perspectives. Going deeper through the results of these 
trials, it can be presumed that there might be a threshold 
of renal damage where the nephrons are largely damaged 
and survival improvement no longer possible. Whether an 
earlier initiation of renal replacement therapy at a stage 
with lower loss of total renal mass prior to renal failure in 
a special patient population (patients at very high-risk for 
dialysis requiring acute kidney injury) might be beneficial 
for patients’ outcome has been indicated by the ELAIN 
trials but needs further investigation. 

Recently, Tu et al. published the ‘Preemptive renal 
replacement therapy in post-cardiotomy cardiogenic shock 
patients: a historically controlled cohort study’ (4). This 

was a pre (retrospective)-post (observational) cohort study 
of patients undergoing cardiac surgery developing post-
cardiotomy cardiogenic shock with acute kidney injury. In 
the first phase of the trial, renal replacement therapy was 
started depending on life-threatening indications or the 
discretion of the treating physician. In the second phase, a 
‘preemptive renal replacement therapy’ strategy was adopted 
with a much earlier starting time point of renal replacement 
therapy. The results not only demonstrate significant lower 
hospital mortality rates in the group with preemptive renal 
replacement therapy strategy (38.0% vs. 59.2%; P<0.01), but 
also enhanced renal recovery (4.1% vs. 19.4%) and a shorter 
time to renal recovery (12±15 vs. 25±15 d; P=0.042). Severity 
of illness and renal replacement therapy performance were 
not different between the two phases of the trial except the 
time point of initiation of renal replacement therapy. 

There are some important factors that might be 
responsible for the different outcomes. Acute kidney injury 
is a systemic disease which affects different organ systems. 
Fluid overload has been shown to be associated with a worse 
outcome especially in patients with acute kidney injury (5).  
The higher the fluid overload the higher the mortality  
rates (6). In this study, patients treated with a preemptive 
strategy had significantly less fluid overload which 
consequently might have affected patients’ survival. In 
addition, hemodynamic instability is known to be crucial 
for the development of acute kidney injury, for disease 
progression and renal recovery as well as for patients’ 
outcome. Arterial pressures below a certain threshold leads to 
organ hypoperfusion and low oxygen supply. The resulting 
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ischemia initiates inflammatory reactions and results in organ 
damage. Interestingly, patients of the preemptive strategy 
group showed significantly higher mean arterial pressure 
values and lower doses of vasopressors indicating that 
early renal replacement therapy treatment might attenuate 
inflammation and a further decline in organ function. It has 
already been demonstrated that an early renal replacement 
therapy treatment is associated with reduced interleukin-6 
and interleukin-8 concentrations (2); pro-inflammatory 
cytokines which are associated with adverse outcomes (7). 
The results demonstrated by Tu et al. shows that an early 
initiation of renal replacement therapy leads to clinical 
benefits by controlling complications of acute kidney injury.

Of course, results should be interpreted with caution 
since this was a single-center before and after-trial. 
However, the initiation of renal replacement therapy will 
always be an individualized patient-adapted decision. 
Although we lack enough evidence, such an approach has 
already been successfully demonstrated for prevention of 
AKI and might therefore be imaginable for this setting. It 
is conceivable that early treatment in patients at very high 
risk for disease progression might be beneficial through 
early controlling harmful systemic effects of acute kidney 
injury. This is certainly not true for all patients with acute 
kidney injury but might be for the high-risk cohort. What 
intensivists need is a risk stratification concept to early 
detect patients at risk for disease progression and renal 
replacement therapy.
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