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• Which vasopressor to improve renal outcomes?

• Vitamin B3 for renal protection ?

• How to personalize RRT initiation ?

• RRT modalities: what’s new ?



Which vasopressor to improve renal 
outcomes?



To answer the question, we need to understand the 
pathophysiological mechanisms involved in acute kidney 

injury and distributive shock



Renal Blood 
Flow (RBF) 
decrease 

Endotoxin model
Hypodynamic systemic circulation

• Low cardiac output
• Renal vasoconstriction

20 years ago……



“In distributive shock, the main 
deficit lies in the periphery, with 
decreased systemic vascular 
resistance and altered oxygen 

extraction. 

Typically, in such cases cardiac 
output is high, although it may be 

low as a result of associated 
myocardial depression”



Pr Rinaldo Bellomo

Renal blood flow measurement





Renal vasodilation !!

≠ ischemic AKI



48 hours septic AKI model 



How to explain that renal blood flow is dissociated from 
glomerular filtration rate ?
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Afferent arteriola vasodilation (+) and efferent arteriola vasodilation (+++) 
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How to explain that renal blood flow is dissociated from 
glomerular filtration rate ?

Afferent arteriola vasodilation (+) and efferent arteriola vasodilation (+++) 

Picod et al., Ann Intensive Care 2024

Efferent vasoconstrictors should improve 
GFR in AKI associated with distributive shock



Afferent 
vasoconstriction

Efferent 
vasoconstriction

+ +

+ ++

+ ++

Edwards et al., Am J Physiol 1983
Edwards et al., Am J Physiol 1989

Denton et al., Am J Physiol 2000

Norepinephrine

Vasopressin 

Angiotensin II 



Vasopressors: the choice

Norepinephrine

Vasopressin 

Angiotensin II 



Norepinephrine

Decrease in O₂ pressure 

in the renal medulla



Vasopressors: the choice

Norepinephrine

Vasopressin 

Angiotensin II 



Vasopressin deficiency in septic shock

Landry et al., Circulation 1997

Vasopressin 

Septic 
shock

Cardiogenic 
shock



Vasopressin deficiency in septic shock

Sharshar et al., Crit Care Med 2003

Vasopressin 

Landry et al., Circulation 1997

Septic 
shock

Cardiogenic 
shock



VASST trial
NEJM 2008

Vasopressin 

• Septic shock with ≥ 5µg/min 
norepinephrine

• Randomization: 
• Vasopressin (0.01 to 0.03 

U/min) 
• vs norepinephrine

• N=778 



Personnalization of vasopressor selection

AJRCCM Vasopressin 

Identification of AKI subphenotypes

classification model was applied to 
patients with AKI in VASST



Vasopressin 

Identification of AKI subphenotypes could improve risk prognostication and may be 
useful for predictive enrichment in clinical trials.



Vasopressin 

2016

• Septic shock requiring vasopressors

• Randomization: 
➢ Vasopressin (0.01 to 0.06 U/min) 
➢ vs norepinephrine 

• N=409

Primary outcome: kidney failure–free days during the 28-day period after randomization
No difference between vasopressin and norepinephrine groups (p = 0.88)



There was less use of RRT in the vasopressin group than in the 

norepinephrine group (25.4% for vasopressin vs 35.3%for 

norepinephrine; difference, −9.9% [95%CI, −19.3%to −0.6%]).

Vasopressin 

2016



VANCS Trial

Hajjar et al., Anesthesiology 2017

• Vasodilatory shock after 
cardiac surgery requiring 
vasopressors

• Randomization: 
➢ Vasopressin (0.01 to 0.06 U/min) 
➢ vs norepinephrine 

• N=330

primary endpoint
composite of mortality or severe 

complications

Vasopressin 



Vasopressin in septic shock

➢ No effect on 28-day mortality
RR [0.86-1.12]

➢ Vasopressin reduced the requirement for RRT
RR 0.86 [0.74-0.99]

Nagendran et al., Intensive Care Med 2019

4 RCTs
1453 patients

• VASST
• VANISH
• VANCS II
• Dunser et al.

IPDMA 

Vasopressin 







Vasopressin 

There are arguments to suggest that vasopressin improves renal outcomes 
but there is still no RCT that demonstrates a positive effect 

It is urgent to conduct such a trial



Vasopressors: the choice

Norepinephrine

Vasopressin 

Angiotensin II 



Angiotensin II deficiency in septic shock

Picod et al., Ann Intensive Care 2024

Angiotensin II 



RBF goes down with Angiotensin II

Angiotensin II 



Angiotensin II 



Angiotensin II ATHOS 3 Trial

• Vasodilatory shock with ≥ 0.2µg/kg/min norepinephrine-
equivalent

• Randomization: Ang II (20 to 200 ng/kg/min) vs placebo



CCM, March 2018 Angiotensin II 

Survival Liberation from RRT

Angiotensin II

Angiotensin II

Placebo

Placebo

PATIENTS RECEIVING RRT AT RANDOMIZATION



In patients with renin concentrations above the study

population median, angiotensin II significantly reduced 28-day

mortality to 28 of 55 (50.9%) patients compared with 51 of 73 patients

(69.9%) treated with placebo (unstratified hazard ratio, 0.56; 95%

confidence interval, 0.35 to 0.88; P = 0.012)

Angiotensin II 



In patients with renin concentrations above the study

population median, angiotensin II significantly reduced 

28-day mortality to 28 of 55 (50.9%) patients compared 

with 51 of 73 patients (69.9%) treated with placebo 

(unstratified HR, 0.56; 95% CI, 0.35 to 0.88; p= 0.012)

AJRCCM Angiotensin II 

Low 
Renin

High 
Renin



There are arguments to suggest that angiotensin II improves renal outcomes 
but there is still no RCT that demonstrates a positive effect 

It is urgent to conduct such a trial

Angiotensin II 



Procizumab 

(PCZ)
-



Procizumab 

(PCZ)





Conclusion: Which vasopressor to improve 
renal outcomes?

• At the early phase of vasodilatory shock-associated AKI, renal blood flow is 
increased due to a preferential efferent arteriole vasodilation.

• Vasopressin is associated with a (moderate) reduction of the need for RRT (in 
secondary analyses)

• Angiotensin II might be associated with improved outcomes in patients with 
severe AKI (in secondary analyses)

➢ We still lack a precise strategy of vasopressor use in vasodilatory shock
• Timing of each vasopressor
• Potential combinations: Vasopressin + angiotensin II?

Long term (renal) outcomes?



Vitamin B3 for renal 
protection ?



Vitamin B3 for renal protection?



The renal tubule returns ~140 l per day of 
filtered plasma water back to the 
circulation by establishing energy-intensive 

electrochemical gradients between the 
filtrate and vasculature.



The kidney is second to the heart in  

mitochondrial abundance

Mitochondria



Following transient local ischaemia:

➢ Renal function worsened

➢ Tubular mitochondria swelled

➢ Pronounced accumulation of acylglycerols developed in tubules

FAT accumulation

Pre-ischaemic 

normal morphology

swollen mitochondria

fat accumulation



Nicotine Adenine Dinucleotide (NAD+) has critical roles in the 
generation of ATP from fuel substrates and as a substrate for 
important enzymes that regulate cellular health and stress 
responses.



AKI and NAD+

AKI leads to decrease in NAD+ levels 
combination of reduced NAD+ biosynthesis and 
increase NAD+ consumption



Vitamine B3
a water-soluble vitamin family

1. Nicotinic acid (Niacin)

2. Nicotinamide (NAM)

3. Nicotinamide riboside (NR)



Vitamine B3
a water-soluble vitamin family

1. Nicotinic acid (Niacin)

2. Nicotinamide (NAM)

3. Nicotinamide riboside (NR)

All precursors of NAD+ and NADP+NAD + NADP+

Vit 
B3

Vit 
B3

Vit 
B3



Tryptophan

Quinolinate Nicotinic acid mononucleotide

QPRT

Nicotinic acid (Niacin)
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Nicotinamide mononucleutide

generation of ATP
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Salvage pathway
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Niacin (Vit B3) deficiency results in 
pellagra
• Photosensitive pigmented dermatitis
• Diarrhea
• Dementia

Vit B3 = Vit PP for pellagra preventive

Joseph Goldberger
1874 -1929



Tryptophan

Quinolinate Nicotinic acid mononucleotide

QPRT

Nicotinic acid (Niacin)

Nicotinamide (NAM) Nicotinamide riboside

NAD +

NADPH
Nicotinamide mononucleutide

generation of ATP

Vit 
B3

Vit 
B3

Vit 
B3

AKI

AKI

AKI

Vit B3 repletes pathogenic NAD+ deficiency in AKI

Major pathway

Salvage pathway



Exogenous NAM improve renal function (creatinine)
in post-ischemic AKI mice or cisplatine-induced AKI

Nature 2016



Human data

Prospective cohort of patients 
exposed to renal ischemia by 

cardiac pump surgery
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Human data

Prospective cohort of patients 
exposed to renal ischemia by 

cardiac pump surgery

Nature Med 2018

Urinary 
Quinolinate/Tryptophan



Human dataNature Med 2018

Pilot RCT of oral Vitamin B3 (NAM) administration

• Patients: Cardiac surgery

• Groups: 
• placebo
• NAM 1g/day (d-1, d-0, d+1) 
• NAM 3g/day (d-1, d-0, d+1) 



Human dataNature Med 2018

NAM administration increased blood and urine NAM

Pilot RCT of oral Vitamin B3 (NAM) administration



Human dataNature Med 2018

NAM administration increased blood and urine NAM

Pilot RCT of oral Vitamin B3 (NAM) administration



Human dataNature Med 2018

NAM administration associated with lower level of cardiac injury 
markers (Troponin T)

Pilot RCT of oral Vitamin B3 (NAM) administration



Human dataNature Med 2018

NAM administration associated with better estimated renal function

Pilot RCT of oral Vitamin B3 (NAM) administration
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To summarize this first RCT
Human data



What's new since 2018?



niacinamide was associated with a
lower risk of RRT or death







• Multicenter RCT
• Septic shock patients
• Nicotinamide 1g/day (72 hours)
• Primary outcome: MAKE-30 

(Mortality; RRT; renal dysfunction)



• gabriel



How to personalize RRT initiation ?



Absolute indications to start RRT
Life-threatening complications

• Refractory severe hyperkalemia

• Refractory severe metabolic acidosis (pH<7.15)

• Pulmonary edema resistant to diuretics

2012



What is the question ?

In critically ill patients with severe AKI who have no life-threatening 
complication, should we delay RRT ?



AKIKI

• Multicenter RCT
• n=620
• Mixed ICU patients

• Multicenter RCT
• n=2927
• Mixed ICU patients

• Multicenter RCT
• n=488
• Septic ICU patients

2016
NEJM

2018
NEJM

IDEAL-ICU

2020
NEJM

STARRT-AKI

2020
Lancet

IPDMA

• 10 RCTs
• n=1879



Study Interventions

Early Strategy Group Delayed Strategy 
Group

RRT as soon as possible
RRT only if pre-specified 

criteria present  

AKIK
I

AKIKI

AKIKIAKIKI

Within 6 hours after 
inclusion criteria



Delayed Strategy Group

Pre-specified criteria
AKIK

I
AKIKI

AKIKIAKIKI

• Severe hyperkalemia 
potassium > 6 mmol/l, or > 5.5 mmol/l Despite medical treatment

• Severe acidosis (pH <7.15) 

• Acute pulmonary edema due to fluid overload
Responsible for severe hypoxemia

• Oliguria/Anuria >72 hours

• Serum urea concentration > 40mmol/l
Gaudry et al NEJM 2016
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AKIKI
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Early RRT ?
During recovery from AKI, the
kidneys are more susceptible to
further injury



Early RRT ?
During recovery from AKI, the
kidneys are more susceptible to
further injury



11 OCT 2018

488 patients

In the delayed-strategy 
group, 38% (93 patients) 

did not receive RRT

IDEAL-ICU



42% never received RRT in the 
delayed group

2020



All-cause mortality Day 90

STARRT-AKI confirmed 
that the “wait and see” 
approach should be the 

standard of care

STARRT-AKI 
confirmed 

the results of AKIKI 
and IDEAL-ICU

STARRT-AKI
2020



RRT dependence after 90 days 

Early strategy: 10.4%  vs Delayed strategy: 6.0%

RR:1.74  (95% CI: 1.24 to 2.43)

STARRT-AKI

Confirmation of this concept

Artificial Kidney-Induced Kidney Injury



STARRT-AKI

In the context of severe AKI, and in the absence of life-threatening complications (refractory severe 
hyperkalemia, refractory severe metabolic acidosis or pulmonary edema resistant to diuretics), 

delaying RRT initiation is recommended 

High level of evidence



ICU admision

Severe AKI

RRT initiation
Optimal window ?

Major uncertainty remained concerning the duration 

for which RRT can be postponed without risk 

??



ICU admision

Severe AKI

RRT initiation
Optimal window ?

Major uncertainty remained concerning the duration 

for which RRT can be postponed without risk 

??

The Artificial Kidney Initiation in Kidney Injury 2 (AKIKI 2)
A Multi-Centre, Randomized, Controlled Trial                           

Lancet 2021



Delayed Strategy Group

Pre-specified criteria

• Severe hyperkalemia 
potassium > 6 mmol/l, or > 5.5 mmol/l Despite medical treatment

• Severe acidosis (pH <7.15) 

• Acute pulmonary edema due to fluid overload
Responsible for severe hypoxemia

• Oliguria/Anuria >72 hours

• Serum urea concentration > 40mmol/l

AKIKI1
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Primary endpoint

The median number of RRT-free days was 12 days (IQR 0-25) 

in the delayed strategy and 10 days (IQR 0-24) in the more-

delayed strategy (p=0.93) 



Odds ratio for death at 60 days

2.16 (95% CI, 1·17 – 4·01, p=0·014) 

with more-delayed versus delayed strategy 

Prespecified multivariate analysis



NEURAKI study
ICM; March, 2024



NEURAKI study

Post-hoc analysis of the AKIKI2 trial

• Adults
• Invasive MV and/or catecholamine infusion
• AKI Stage 3 of KDIGO classification

o + oliguria or anuria for more than 72 h

o or BUN > 112 mg/dL (serum urea 

concentration of 40 mmol/L)

• Comatose at randomization (RASS<-3) 168 COMATOSE PATIENTS



Outcomes

PRIMARY OUTCOME

transition intensity from coma 
to awakening during the first 
28 days after randomization

Coma  

Awakening

Incomplete
Awakening

Agitation

Death



Primary outcome

The transition intensity from coma to 
awakening was lower in the more-

delayed strategy group 

(HR= 0.36 (0.17–0.78); p = 0.010)

The 2 sensitivity analyses yielding 
comparable results



Secondary 
outcomes

An increase of the plasma urea level on a given 

day was associated with a significantly lower 

probability of being awake the following day



Mechanisms underlying the observed benefits of RRT?

• Accumulation of uremic toxins

• Blood–brain barrier dysfunction

• Neurotoxicity of drugs

• Electrolyte imbalance (calcium and sodium disorders)



Mechanisms underlying the observed benefits of RRT?

• Accumulation of uremic toxins

• Blood–brain barrier dysfunction

• Neurotoxicity of drugs

• Electrolyte imbalance (calcium and sodium disorders)

RRT 



Uremic toxins: Good or bad ?
Vanholder, Toxins, 
2022

Neurotoxicity



Acute kidney injury (AKI) in ICU 
(context of multiple organ failure)

Severity of AKI 
> KDIGO 2 stage

Potential severe complication

Hyperkalemia Severe metabolic 
acidosis (pH<7.20)

Sodium Bicarbonate 
No RRT indication if 

efficient

Urgent indication for RRT initiation

Refractory severe 
metabolic acidosis

Severe pulmonary 
edema 

(fluid overload)

Diuretic therapy
No RRT indication if 

efficient

Refractory severe 
pulmonary edema

Hyper-uremia
>40 mmol/L ?
Neurological 

symptoms suggesting 
uremic 

encephalopathy

AKIKI
IDEAL-

ICU

ELAIN

BICAR-
ICU

YESNO

No RRT
 indication

Medical treatment
No RRT indication if 

efficient
STARRT-AKI

Life-threatening 
Hyperkalemia

AKIKI 2

Persistant AKI 
for more than 72 h

AKIKI 2

STARRT-AKI

NEURAKI

Early RRT
Risk of Artificial Kidney-Induced Kidney Injury

AKIKI

STARRT-AKI



2020

Is there any subpopulation of patients in ICU which could 
benefit from early or delayed RRT strategy ?

But
The conventional subgroup analyses performed “one variable at a time” fail to 

convey meaningful results as they cannot fully capture all the relevant 
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Is there any subpopulation of patients in ICU which could 
benefit from early or delayed RRT strategy ?

But
The conventional subgroup analyses performed “one variable at a time” fail to 

convey meaningful results as they cannot fully capture all the relevant 



Sarah

59 yo

Diabetes mellitus

Insulin

LVEF 50%

Creatinine clearance 50ml/min

Left main coronary artery disease

Donald

69 yo

Diabetes mellitus

No insulin

LVEF 45%

Creatinine clearance 40ml/min

Three vessel artery disease

An example:
Should treatment always be the same for coronary artery disease?



Patients “previously untreated three-vessel coronary 

disease and those with left main coronary artery disease”

Intervention “Percutaneous Coronary Intervention (PCI)”

Control “Coronary-Artery Bypass Grafting  (CABG)”

Primary Outcome major adverse cardiac or 

cerebrovascular event (MACCE)

Conclusion: CABG remains the standard of care for patients with three-vessel or left main coronary 
artery disease, since the use of CABG, as compared with PCI, resulted in lower rates of the combined end 

point of major adverse cardiac or cerebrovascular events at 1 year



Heterogeneity of treatment effect



https://syntaxscore2020.com/

Takahashi et al. Lancet. 2020.

Treatment Effect Modeling: example

Sarah

59 yo

Diabetes mellitus

Insulin

LVEF 50%

Creatinine clearance 50ml/min

Left main coronary artery disease

https://syntaxscore2020.com/


https://syntaxscore2020.com/

Takahashi et al. Lancet. 2020.

‘individualized’ ARR=2.5%

for MACCE

‘individualized’ ARR=2.8%

for 10 years mortality

If we trust the tool, it seems PCI does better for Sarah!

Treatment Effect Modeling: example

Sarah

59 yo

Diabetes mellitus

Insulin

LVEF 50%

Creatinine clearance 50ml/min

Left main coronary artery disease

https://syntaxscore2020.com/
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Takahashi et al. Lancet. 2020.

Treatment Effect Modeling: example

Donald

69 yo

Diabetes mellitus

No insulin

LVEF 45%

Creatinine clearance 40ml/min

Three vessel artery disease

https://syntaxscore2020.com/
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Takahashi et al. Lancet. 2020.

‘individualized’ ARR=-25.5%

for MACE

‘individualized’ ARR=-26.7%

for 10 years mortality

If we trust the tool, it seems CABG does better for Donald!

Treatment Effect Modeling: example

Donald

69 yo

Diabetes mellitus

No insulin

LVEF 45%

Creatinine clearance 40ml/min

Three vessel artery disease

https://syntaxscore2020.com/


Could we do the same with the RRT initiation strategies ?



• Data from AKIKI and IDEAL-ICU 
• Risk prediction model for RRT initiation within 48 hours (in delayed strategy)
• Estimate treatments effects within levels of predicted risks 
• n=1107 patients



Fo
r D

-6
0 

m
or

ta
lit

y

Patients at intermediate‐high risk of RRT
initiation within 48 h may have benefited
from an early strategy (absolute risk
difference, 14%; 95% CI, − 27% to − 1%)





One major issue:

Static case where the decision to initiate RRT is only pondered at 
AKI onset …..despite the dynamic nature of AKI



To learn an optimal RRT initiation strategy, the ideal method would be to 

conduct a Sequential Multiple Assignment Randomized Trial (SMART) 

where AKI patients are sequentially randomized each day (RRT or not)

Cost and Time ++++

AKI 
KDIGO 3

RRT 
Initiation ?

J0 J1

RRT 
Initiation ?

J2

RRT 
Initiation ?

J3

RRT 
Initiation ?

J4



optimal dynamic strategies for RRT initiation ?

Statistical reinforcement learning based strategy



Reinforcement learning

Devellopment
3 748 patients

Validation
1 068

Participants: adult ICU patients with severe AKI, 

receiving invasive MV and/or,catecholamine infusion

MIMIC-III database

AKIKI and AKIKI2

Primary outcome: hospital-free days at day 60



Devellopment
3 748 patients

MIMIC-III database

Blip parameter estimates from learned strategies

Parameters that influence decision to start
At day 1, day 2 and day 3

First decision

Second decision

Third decisionValidation
1 068

AKIKI and AKIKI2



First decision Second decision Third decision

Figure 2



Inspired by funnel plots in meta-analysis



• Each dot = a patient for whom a decision whether to initiate RRT needed to be made

• Dot colors depict the RRT prescription

• On the on x-axis, predicted blips indicate on a « Hospital free day D60 » scale the magnitude of individual-patient 

harm (negative blips) or benefit (positive blips) from initiating RRT at a particular timepoint.

• Uncertainty in the individual-patient blips is represented on y-axis.

First decision Second decision Third decision



Dots falling in gray-shaded aeras represent patients for whom there is evidence of either harm

(left-hand aeras), or benefit (right-hand aeras) from RRT initiation at the 0.05 alpha level.

First decision Second decision Third decision



First decision Second decision Third decision

• A crude strategy would recommend initiating RRT if a patient’s dot fell on the right-

hand side of the dashed line

Learning an optimal strategy….



First decision Second decision Third decision

• A crude strategy would recommend initiating RRT if a patient’s dot fell on the right-

hand side of the dashed line

• A stringent strategy would recommend initiating RRT only if a patient’s dot fell in 

the right-hand gray-shaded aera.

Learning an optimal strategy….



Compared to current best practices (i.e., the standard-delayed strategy), the 

crude and stringent strategies yielded a 13.7 days and 14.9 days 

improvement in mean hospital-free days at day 60 respectively



Compared to current best practices (i.e., the standard-delayed strategy), the 

crude and stringent strategies yielded a 13.7 days and 14.9 days 

improvement in mean hospital-free days at day 60 respectively





http://dynamic-rrt.eu/
Example 1: the stringent strategy recommends RRT initiation on the third day



• Another example
• The crude strategy recommends to initiate RRT the second day
• The stringent recommend to initiate RRT the third day

http://dynamic-rrt.eu/



What is the future for personalization of RRT initiation ?

1. Integrate the recommendation system with the software of some ICU for 
an automatic extraction at time 0 (KDIGO 3) and the data necessary to make 
recommendations

2. Make decisions jointly by intensivist and the recommendation system
3. After 5 years, redevelop the recommendation system to make it more 

robust
(it can now be trained on more data that has been automatically extracted and 
specifically collected to answer this question)

4. Repeat steps (1-3) every 5 years until system performance reaches a 
plateau



RRT modalities: what’s new ?



IHD

CRRT



IHD

CRRT
• Mortality ?
• Hemodynamic ?
• Renal function recovery ?



Lancet 2006
HEMODIAFE



Critical Care 2022



MATERIALS AND METHODS

• Secondary analysis of two multicentre RCTs (AKIKI and IDEAL-ICU) 

• We merged the two datasets

• We included patients allocated to the early strategy in order to 
emulate a trial where patients would have been randomised to 
receive either IHD or CRRT within 12 hours after severe AKI



• Primary outcome: 60-day overall survival

• Propensity-score methods to balance the differences in baseline 
characteristics between groups 
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The weighted Kaplan-Meier death rate at day 60 was 54·4% in the CRRT group 
and 46·5% in the IHD group (weighted HR 1·26, 95% CI 1·01 to 1·60)



• All patients (early and delayed group)

• Propensity score methods

• Primary outcome: composite of death 

or RRT dependence at 90-days

Ron Wald Sean Bagshaw



After balancing baseline characteristics, CRRT was associated with a lower 

risk of the death or RRT dependence at 90-days compared with IHD (OR 0.81; 

95% CI, 0.66-0.99) 

Ron Wald Sean Bagshaw



After balancing baseline characteristics, CRRT was associated with a lower 

risk of the death or RRT dependence at 90-days compared with IHD (OR 0.81; 

95% CI, 0.66-0.99) 

Ron Wald Sean Bagshaw



To summarize

• No modality of RRT shows clear superiority (mortality, hypotension)

• Previous studies provided conflicting results on renal recovery 
• A majority of observational studies 

✓ persistence of cofounding by indication

✓ renal recovery define strictly as independence from RRT

• We need additional trials with composite outcome (mortality and 
renal recovery) 



• Adults under invasive MV or receiving catecholamine infusion

• RRT indication(s)

• severe hyperK+, severe metabolic acidosis, severe pulmonary edema

• AKI stage 3 with serum urea concentration >40 mmol/L or oligo-anuria>3 days

CRRT group IHD group

Primary endpoint

major adverse kidney event 90 days after randomization (MAKE90)

 death or RRT or serum creatinine > 25% basal value 

RANDOMIZATION

Number of participants: 1000
ICU centers: n=26

ICRAKI 
trialnon-inferiority multicenter open-label randomized controlled trial 

PHRC 2022





Inclusion rate: 501/1000

ICRAKI trial



In my clinical 
practice

Within 24/48 hours 
after ICU admission

- Avoid RRT
- Avoid UF

Before weaning off 
vasopressors

UF? Probably not…

After weaning off vasopressors 

• UF + 
• Adapt to goals and tolerance
• IHD for patients who need rehabilitation
• CRRT for very fragile patients with persistent 

capilary leak

If IHD: use long sessions!!
Other option: hybrid therapies



MERCI !

Stéphane Gaudry
M.D., Ph.D.

MIR
 Hôpital Avicenne, Bobigny/ Hôpital Jean Verdier, Bondy

CORAKID, UMRS 1155, Tenon, PARIS
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