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• Common 

• Associated with ↑mortality 

• Important issue in ICU 
 

AKI 

Intensive Care Medicine 2017 



and when it is too severe… 



When to Start? 

What Modality? 

What Dose? 

Associated Therapies? 

Renal Replacement 

Therapy in Septic AKI: 
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Criteria for RRT Initiation 

KDIGO Kidney International 2012: 2 (1) 

No clear consensus regarding clinical criteria  



“Early” RRT 

Pros:  

• Facilitates fluid balance control   

• Improves acid-base status 

• Corrects electrolytes abnormalities 

• Early removal of kidney removed toxins? 

• Removal of cytokines in early phases of sepsis? 

  

Cons:   

• Potential removal of salutary substances (antibiotics) 

• Potential harm (catheter, hypotension, other complications) 

• Higher cost 



 
 ELAIN AKIKI IDEAL ICU 

Nb of centers 1 (Germany) 31 (France) 29 (France) 

Number of patients 231 620 488 

Main inclusion 
criteria 

KDIGO Stage 2 
 ↑NGAL + sepsis, pressors, FO or ↑SOFA 

KDIGO stage 3  
+ MV and/or pressors 

RIFLE F  
+ early septic shock 

Definition of Early 8 hr of KDIGO St. 2 6 hr of KDIGO St. 3 12 hr of RIFLE F 

Definition of Late 12 hr of KDIGO St. 3 AKI complications Emergency indication 

Zarbock et al JAMA 2016 Gaudry et al NEJM 2016 Barbar et al NEJM 2018 



Barbar et al NEJM 2018 Gaudry et al NEJM 2016 Zarbock et al JAMA 2016 



Interpretation 

Altogether the burden of evidence seems to point toward the absence of benefit for early RRT 
initiation 

However:  

• This trial have not REALLY assessed RRT initiation timing (>50% of patients never received the 
therapy in AKIKI and IDEAL-ICU)  

They demonstrate that:  

• KDIGO criteria are not good predictors of the need for RRT 

• Early initiation based on KDIGO criteria is not associated with a mortality benefit 

 

We need better biomarkers predicting the need for RRT and… more trials 

 

 





So, When to Start RRT? 

• Current evidence inconclusive, and both approaches can be accepted. 

• Later initiation associated with lower short term costs… 

• (many) new data coming… stay tuned 



When to Start? 

What Modality? 

What Dose? 

Associated Therapies? 

Renal Replacement 

Therapy in Septic AKI: 



Rabindranath Cochrane Database Syst Rev  2007 Issue 3 

CRRT vs IRRT: Mortality 



Renal Recovery 

Schneider et al ICM 2013 





 
Intermittent vs Continuous? 

IRRT 

CRRT 

Unstable Septic Patients 



CRRT vs IRRT 

easier to use 

less hypotensive episodes  

better renal recovery  

lower costs (accounting for long term costs) 

Outside specific indications IRRT should probably not be used in septic AKI  

CRRT 



When to Start? 

What Modality? 

What Dose? 

Associated Therapies? 

Renal Replacement 
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Ronco Lancet 2000 

20 ml/kg/h 

35 ml/kg/h 

45 ml/kg/h 

RRT Dose 

RRT Dose  

= 

 Effluent Volume 



Two Large RRT RCTs 

Palevsky NEJM 2008;359(1):7-20 

Bellomo NEJM 2009; 361(17):1627-1638  

 

No advantage for higher RRT Dose 
 



Practical Approach 

• TARGET: 20-25 ml/kg/h of delivered effluent flow 

• However, we need to compensate for DOWNTIME 

 Alarms 
 Radiology examinations (CT MR…) 
 Circuit clotting 
 Surgery 

   Might represent 3 to 8 hrs per day: 25% of the time 

Prescribe: 25 to 30 ml/kg/h 
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ECCOR 

SCUF 

RRT 

Multiple Organ Support 

MARS 
Cytokine 
Removal 

Beyond Renal Replacement Therapy… 



Sepsis: a Dysregulated Host Response to Infection 

Singer et al. JAMA 2016;315(8):801-810.  
Hotchkiss et al. Nat Med 2009;15(5):496-497. 

 
TNF, IL-6, IL-8 (early deaths) 

   
                                       IL-4, IL-10, IL-1ra (late deaths)  

- No clinical signs  

- Increased risk of HAI 

- 70-80% of total mortality 



Rimmele T. Kellum J. Critical Care 2011,15:205 



Joannes-Boyau et al ICM 2013 

35 ml/kg/h  
vs 70 ml/kg/h 

• 140 patients RCT in 18 units (F, B and NL) 

• The largest conducted trial of high volume HF 

• Very low feasibility (technical difficulties) 

• Very high work load for nursing staff 



• 192 patients (planned for 300 but terminated for futility) 

• CPFA daily (min 10hrs) for 5 days vs standard of care 

• No difference in hospital mortality (primary), new organ 
failures or free-ICU days during the first 30 days  

• Lower mortality in patients who received  “full” CPFA dose 
>0.18 L/kg/d (OR 0.36, 95% CI 0.13 to 0.99)  

Livigny et al BMJ Open 2014;4:e003536  
  



ABDOMIX Trial 
• RCT PMX HP (2 sessions) vsh conventional Tx 

 
• 243 septic shock Pts within 12 hrs of 

emergency surgery for peritonitis related to 
organ perforation 

 
 
 
 
 

Livigny et al BMJ Open 2014;4:e003536  
  



Should we just Forget about it? 



Rhodes et al. Intensive Care Med 2017;43:304-377. 



Hemoadsorption Devices 

Device Company Composition 
Substance 
Removed 

PMX Toray, Japan 
PMX covalently bound to polypropylene-
polystyrene fiber 

Endotoxin 

HA330 Jafron, China Neutral resin Cytokines 

MG350 Biosun, China Neutral resin Cytokines 

Cytosorb Cytosorbents, USA 
Polystyrenedivinyl benzene copolymer beads 
with biocompatible polyvinylpyrrolidone coating 

Cytokines 

LPS adsorber Alteco, Sweden 
Synthetic polypeptide bound to porous 
polyethylene discs 

Endotoxin 



Poli et al Intensive Care Medicine 2018 



• 100 Mechanically ventilated patients with severe 
sepsis or septic shock and ALI 

• Randomized controlled Trial 

• Cytosorb for 6hrs per day up to 7 days 

• Primary Outcome IL-6 serum concentrations 

• No difference in secondary outcomes multiple organ 
dysfunction score, ventilation time and time course of 
oxygenation 

Schädler et al PLOS One 2017 Oct 30;12(10: 



Brouwer et al Critical Care 2019 

• Retrospective observational study 

• 67 patients treated with CytoSorb vs 49 matched 
controls treated with CRRT only 

• Decreased observed versus expected 28-day all-cause 
mortality.  

• IPTW analysis: CytoSorb associated with a decreased 
all-cause mortality at 28 days compared to CRRT alone 



Better Patients Selection? 



Dellinger et al JAMA Oct 2018 Vol 320 Nb 14 
  

• Multicenter RCT in 55 centers in North 
America 

• 450 patients with septic shock and elevated 
endotoxin activity essay (>0.6) 

• Intervention: 2PMX hemoperfusion session 
(90-120 min) or sham hemoperfusion 



Klein et al ICM (2018) 44:2205-2212 

Post-hoc analysis of the EUPHRATES trial  
 
Restricted to the 194 patients with EAA 
≥0.6–0.89 who completed two treatments 
(PMX or sham). 

Hypothesis generating 
Future study planned to validate this result. 



More Research is Required… 



• Septic AKI is common and associated with increased mortality 

• When severe, RRT might be required however the ideal timing for initiation remains to be 

determined 

• CRRT is the preferred method of blood puriification during sepsis 

• A prescribed dose of 25 ml/kg/h should be delivered  (prescription of higher dose often necessary) 

 

Conclusions 



• Currently published data have failed to demonstrate a benefit of blood purification in 
sepsis or sepsis like syndromes 

• Further research is required to identify patients or clinical situations who could benefit 
from such interventions 

 

 

Conclusions 



Thank you for your 
Attention 


