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INTRODUCTION

• Acute kidney injury (AKI) is a part of the multiple organ
dysfunction syndrome in critically ill patients

• AKI develops in 30-60% of patients followed in the ICU,
approximately 20% of patients with AKI, and approximately 5% of
all ICU patients require renal replacement therapy (RRT)

• The treatment of AKI is based on both conservative measures and
timely use of RRT

Heung M, Yessayan L. Crit Care Clin. 2017, 33:365-78.

Truche AS, et al. Intensive Care Med 2016; 42: 1408-17. 



Which type of renal replacement therapy
for AKI treatment in ICU?

CRRT?                          IHD?                      SLED?



Wang AJ, Bellomo R. Curr Opin Crit Care 2018; 24: 437-42



CRRT

The most appropriate modality in ICU for patients with:

- brain edema

- increased intracranial pressure

- acute brain injury

- fulminant hepatic failure

- head trauma
Wang AJ, Bellomo R. Curr Opin Crit Care 2018; 24: 437-42.
Macedo E, Cerda J. Semin Dial 2021; 34:423-31.
Karkar A, Ronco C. Ann Intensive Care 2020; 10:32.



IHD

• Use of higher flow rates than CRRT to maintain fluid, electrolytes 
and acid-base balance

• For hemodinamically stable patients

• More suited for patients who require faster removal of uremic 
toxins and control of electrolyte and acid–base disturbance 

• The same IHD machine available for several patients in a same day

• Associated with an increased risk of hypotension, renal ischemia



SLED

• Is a modified form of IHD
• An example of hybrid 

therapy and extended daily 
dialysis

• In comparison with IHD:
• Lower dialysate (100-350 

ml/min)
• Lower blood flow rate (100-

200 ml/min)
• Prolonged session duration 

than traditional IHD (6-12h)

Berbece AN, Richardson RMA. KI 2006;70: 963-8. 



STUDIES



CRRT improves renal recovery from acute 
renal failure

Jacka MJ, et al. Can J Anesth 2005; 52:327-32
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Nationwide retrospective cohort study 
between the years 1995 and 2004. 
Follow-up ranged between 3 months 
and 10 years. 
2642 pts from 32 Swedish intensive 
care units included, 2202 pts studied. 



A higher risk for ESRD after critical illness 

for patients treated with IHD than for patients treated with CRRT. 
Patients treated with IHD that ended up with ESRD 

showed the highest mortality. 

HR 2.29 (95% CI 1.27–4.13) 

HR 0.79, 95% CI 0.55–1.14 



Comparison of the Treatment Efficacy of CRRT and 
IHD in Patients With AKI admitted to the ICU

Aydin E, et al. Cureus 2022; 14(1): e21707 
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Aydin E, et al. Cureus 2022; 14(1): e21707 



Schefold et al. Critical Care 2014, 18:R11 



Crit Care (2021) 25:5 

56 studies
10 RCT
4753 critically ill AKI pts in ICU

Critically ill patients with severe AKI would benefit 
from accelerated RRT initiation 
only if they were surgical ICU patients or
if they underwent CRRT treatment. 



• primary outcomes were mortality and kidney recovery among patients 
with AKI

• 7 RCT and 10 observational studies

• from different regions of Asia, North America, Europe, Oceania, and 
Africa 

• The eligible studies were conducted from 2000 to 2014 with a total of 
634 patients undergoing EDD and 574 patients undergoing CRRT 

Am J Kidney Dis. 2015;66(2):322-330 
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CRRT vs. IHD as first RRT modality in
severe AKI: AKKI and IDEAL-ICU studies

• AKIKI and IDEAL-ICU trials compared an early RRT initiation strategy 
with a delayed one 

• Two multicenter RCT involving critically ill patients with severe AKI 

• Patients allocated to the early strategy received RRT less than 12 h after 
documentation of severe AKI 

• No patient was treated with SLED

• Authors analyzed outcomes according to the first modality used 
Gaudry et al. Critical Care (2022) 26:93
Gaudry S, et al. N Engl J Med. 2016;375(2):122–33.
Barbar SD, et al. N Engl J Med. 2018;379(15):1431–42. 



CRRT vs. IHD as first RRT modality in
severe AKI: AKKI and IDEAL-ICU studies

Gaudry et al. Critical Care (2022) 26:93
Gaudry S, et al. N Engl J Med. 2016;375(2):122–33.
Barbar SD, et al. N Engl J Med. 2018;379(15):1431–42. 

Patients have been randomized to 
receive either IHD or CRRT within 
12 hours after the documentation 
of severe AKI. 



CRRT vs. IHD as first RRT modality in
severe AKI: AKKI and IDEAL-ICU studies

Gaudry et al. Critical Care (2022) 26:93
Gaudry S, et al. N Engl J Med. 2016;375(2):122–33.
Barbar SD, et al. N Engl J Med. 2018;379(15):1431–42. 

Primary outcome: probability of survival in the unweighted sample  

• The Kaplan–Meier death rate at day 
60: 

• 54.7% in the CRRT group 

• 46.5% in the IHD group 



CRRT vs. IHD as first RRT modality in 
severe AKI: AKKI and IDEAL-ICU studies

Gaudry et al. Critical Care (2022) 26:93
Gaudry S, et al. N Engl J Med. 2016;375(2):122–33.
Barbar SD, et al. N Engl J Med. 2018;379(15):1431–42. 

Probability of survival in the weighted samples



• 21 eligible studies published from 1989 to 2014 were included 

• a total of 5015 participants 

• CRRT vs IHD: 16 studies, 4539 participants 

• CRRT vs SLED: five studies (all RCT), 476 participants 

• mean age 31 to 69 years; 

• over half the studies had a mean participant age over 60 years; 

• females proportion ranging from 24 to 43%;

Journal of Critical Care 41 (2017) 138–44 



Nash DM, et al. Journal of Critical Care 41 (2017) 138–44 

They did not identify any clear 
effect of RRT modality on 
mortality, dialysis dependence 
or length of stay. 



CHOOSING RRT MODALITY IN ICU-
a nephrologist point of view

• Must be patient oriented - patients first!

• Hemodynamic (in)stability, comorbidities?

• Depend of hemodialysis infrastructure 

• Depend of dialysis or ICU staff experiences and availability



CONCLUSIONS

• No RRT is ideal for all patients with AKI.

• In the presence of hemodynamic instability in patients with AKI,
CRRT is preferable to standard IHD.

• IHD treatment of AKI may delay renal recovery.

• There is lack of solid evidence showing superiority of any mode of
RRT in patients with severe AKI in terms of patient survival.



THANK YOU FOR YOUR ATTENTION.
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