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Acutekidney injury is common among hospitalizedpatients globally1
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ACUTEKIDNEYINJURYOVERVIEW

AKIAFFECTSANESTIMATED20% OF 

HOSPITALIZEDPATIENTSWORLDWIDE

AKI is aseriouscondition

AKIISASSOCIATEDWITHANINCREASEDRISKOF

MORBIDITYand MORTALITY

AKIISASSOCIATEDWITHANINCREASEDRISKOF

CKD,including ESRD
- Hsu CY, Ordoñez JD, Chertow GM, et al. The risk of acute renal failure in patients withchronic kidney disease. Kidney Int 2008; 74:101. 
* Multicentre meta-analysisof 154 studies(n=3,585,911), primarily in hospital settings, that adopteda KDIGO-equivalent AKIdefinition between2004

and 2012. Pooledrates.1
9 | 4



5 CJASN 15: 423ï429, 2020. doi: 

https://doi.org/10.2215/CJN.1041091
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Long-Term Outcomes in Patients with Acute Kidney 
Injury

There are no established therapeutic interventions 
to reduce post-AKI sequelae or evidence to inform 
strategies for health care provision. 

Why this is important?

Because post-AKI care has been shown to be 
variable, with many patients not receiving any 
planned follow-up even when they have received 
RRT during their acute

Episode.

CJASN 15: 423 ï429, 2020. doi: 

https://doi.org/10.2215/CJN.10410919
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RRT for AKI: When? How much? Which Modality and When 
to stop

ÅUrgent Indications: -

ǒFluid overload refractory to diuretic therapy

ǒSevere hyperkalemia (plasma potassium concentration >6.5 mEq/L) or rapidly rising 
potassium levels

ǒOvert manifestations of uremia, such as pericarditis, encephalopathy, or an 
otherwiseunexplained decline in mental status

ǒSevere metabolic acidosis (pH <7.1) despite medical management, though the benefit 
of KRT in patients with lactic acidosis is uncertain.

ǒCertain alcohol and drug intoxications amenable to extracorporeal therapy



Consequencesof fluid overloadmay 

lead to organdysfunction

Fluid overload is one condition that may adversely
impact AKIpatient prognosis

Fluidoverloadat RRTinitiation for 

AKIhas beenassociatedwith an 

increasedrisk of mortality11,*
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AKIISASERIOUSCONDITION
*

FLUID

OVERLOAD

HEMODYNAMIC 

INSTABILITY11,12

RRT 

REQUIREMENT2

Conditions that

can impact AKI

patient prognosis

USMP/MG230/19-0001 01/19 | 12

ACUTEKIDNEYINJURYOVERVIEW

- Prospective,observationalcohortstudyof 296 adults treated with RRTin 17 FinnishICUsfrom Sep2011ςFeb2012. -.
-ZhangL,et al. JCrit Care. 2015;30:860.e7 -13.

-BouchardJ,et al. KidneyInt. 2009;76:422 -427.

-HeungM, et al. NephrolDial Transplant. 2012;27:956 -961.



13



Timing of Individualized initiation
Individual initiation of RRT in patients with AKI that is unlikely to resolve quickly 
and have one or more of the following:
ǒS K >6.0 mEq/L that is unresponsive to aggressive medical management, 
or>5.5 mEq/L if there is ongoing tissue breakdown (eg, Rhabdomyolysis, Crush 
injury, Tumor Lysis Syndrome). 

ǒOngoing K absorption (eg, due to severe gastrointestinalbleeding ). Elective 
initiation of RRT in patients before the potassium reaches 6.5 mEq/L can help 
avoid emergency initiation and potentially life -threatening arrhythmias. 
S K can rise rapidly in patients with AKI who have ongoing tissue breakdown or 
K absorption.

ǒSevere metabolic acidosis (pH <7.15) without reversible cause (eg, 
ketoacidosis) and despite optimal medical management ( eg, intravenous 
Nacho3 therapy as volume status permits). Data supporting a precise pH 
threshold for initiation of RRT int his setting are lacking; some experts would 
suggest initiation of RRT at higher pH levels(eg, pH <7.2).- STARRT-AKI Investigators, 
Canadian Critical Care Trials Group, Australian and New ZealandIntensive Care Society Clinical Trials Group, et 
al. Timing of Initiation of Renal -ReplacementTherapyin Acute Kidney Injury. N Engl J Med 2020; 383:240. 



Timing of Individualized initiation
The benefit of RRT in patients with severe metabolic acidosis due to lactic 
acidosis is controversial, as the rate of clearance that can be provided by RRT is 
substantially <  endogenous generation . 

RRT is employed as supportive therapy as a bridge to definitive management 
of the underlying cause of lactic acidosis (eg, bowel resection for ischemic 
bowel), there is little evidence of mortality benefit. The exception is the 
treatment of metformin -associated lactic acidosis, in which RRT reverses the 
underlying cause.
ǒHypervolemic patients who are oliguric or who remain in persistent + ve fluid 
balance despite high doses of loop diuretics (often used in combination with a 
thiazide or thiazide -like diuretic), particularly if oxygen requirements are 
increasing. Elective initiation in such patients can help avoid the need for 
intubation and mechanical ventilation.
- There are No specific time threshold (eg, 72 hours of severe AKI) to initiate 

RRT in the absence of the urgent or Individulized indications as presented 
above.- - Gaudry S, Hajage D, Benichou N, et al. Delayed versus early initiation of renal 
replacementtherapy for severe acute kidney injury: a systematic review and individual patient 
datameta -analysis of randomised clinical trials. Lancet 2020; 395:1506. - Gaudry S, Hajage D, Schortgen
F, et al. Initiation Strategies for Renal-Replacement Therapyin the Intensive Care Unit. N Engl J Med 2016; 375:122. 
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Timing of Individualized initiation
Initiating RRT even earlier in the course of AKI (ie, before the patient develops 
an urgent indication or one of the Individulaized indications) is generally not 
beneficial.

Early initiation of RRT may be harmful, may delay recovery of kidney function, 
and results in increased health care utilization.

Multiple trials have compared strategies of early RRT initiation (in the absence 
of any indications mentioned above) with delayed RRT initiation (once 
indications have developed).

Wald R, Kirkham B, daCosta BR, et al. Fluid balance and renal replacement 
therapyinitiation strategy: a secondary analysis of the STARRT-AKI trial. Crit Care 2022; 

26:360. 
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Variousrenal replacement modalities are available for the

management of AKIRRTfor AKI

RRTMODALITIESFORAKI

Continuous 

therapies

Intermittent 

therapies

CRRT
ÅIntended 

therapydelivery 

of 24 hours/day

PIRRT
ÅLonger 

treatments 

comparedwith 

IHD

ÅTypically 

deliveredin 

sessions of6ð12 

hoursperformed 

3ð7 days/week

IHD
ÅConventional 

hemodialysis

ÅTypically 

deliveredin 

sessions of3ð6 

hoursperformed 

3ð7 days/week

PD
ÅTherapy 

delivered 

continuously 

through 

intraperitoneal 

solution dwells 

throughout

the day

CVVHDFCVVH CVVHD SLED SLEDD EDHF

ACUTERRTISDELIVEREDASEITHER
ACONTINUOUSOR 

INTERMITTENTTHERAPY20

-FlemingGM.Organogenesis. 2011;7:2-12.

- OõReillyP,TolwaniA.Crit CareClin. 2005;367 -378.-

- PannuN,GibneyRTN.TherClinRiskManag. 2005;1:141 -150.

- SunZ,et al. Crit Care. 2014;18:R70.

- Kitchlu A,et al. BMCNephrol. 2015;16:127.



RRTMODALITIESFORAKI

Modalities Differ in Their Typical Characteristics

*SLEDis a typeof PIRRT.21

Parameter CVVH CVVHD CVVHDF SLED* IHD

Bloodflow 

(QB, mL/min) 150ð250 150ð250 150ð250 100ð300 200ð300

Predominant 

solute transport 

principle

+

Ultrafiltrate 

(mL/h) 1500ð2000 variable 1000ð1500 variable variable

Dialysateflow 

(QD, mL/h) 0 1500ð2000 1000ð1500 6000ð18,000 18,000ð30,000

Replacement 

fluid for zero 

balance(mL/h)

1500ð2000 0 1000ð1500 0 0

Ureaclearance 

(mL/min) 25ð33 25ð33 25ð33 80ð90 200ð500

DiffusionConvection

TypicalRRTmodality characteristics and settings for a 70-kg AKIpatient25ð27

CONTINUOUSTHERAPIES INTERMITTENTTHERAPIES

QB,QD, ANDUREACLEARANCETENDTOBELOWERIN CONTINUOUSTHERAPIES THANIN INTERMITTENT
THERAPIESREVACLEARDialyzerTechnology.2017. Available from: http://www.baxter.ca/en_CA/assets/downloads/2017/Rev aclear%20Spec%20Sheet%20Brochure%20English.pdf 

(accessedDecember 2018).FreseniusMedical Care.OptifluxDialyzers.2016. Available  from:http://www.fmcna - dialyzers.com/images/pdf/101046 -Optiflux- Dialyzer_SpecSheet.pdf(accessedDecember 2018).

http://www.baxter.ca/en_CA/assets/downloads/2017/Rev


Hemodynamicstability

Stability of intracranial pressure

Riskof infections 

Immobilisation

RRTMODALITIESFORAKI

Individual patient needscan be addressedby considering 

the characteristics of the various RRTmodalities28

EACHRRTMODALITYHASPOTENTIAL

BENEFITSANDLIMITATIONS
FORTHEMANAGEMENTOFPATIENTS WITHAKI28

Relative features, risks, and burdensof different RRTmodalities28

Rateof fluid removal 

Rapidityof metabolic and acid-base correction

Riskof osmolar shifts

Speedof small solute clearance, 

including potassium,drugs

PIRRT

/SLED
IHDCRRT

11.OstermannM, et al. BloodPurif. 2016;42:224 -237 .



24
Survival by Dialysis Modality in Critically Ill Patients with Acute Kidney Injury

Cho, Kerry C.; Himmelfarb, Jonathan; Paganini, Emil; Ikizler, T. Alp; Soroko, Sharon H.; 

Mehta, Ravindra L.; Chertow, Glenn M.

Journal of the American Society of Nephrology17(11):3132-3138, November 2006.

doi: 10.1681/ASN.2006030268

Mortality within 60 d after 

acute kidney injury requiring 

dialysis: Continuous renal 

replacement therapies 

versus intermittent 

hemodialysis.

Data do not support the superiority of either CRRT or IHD. 

Thus, the selection of modality of RRT should be based upon local expertise and 
experience in combination with the needs of the individual patient 

https://journals.lww.com/jasn/fulltext/2006/11000/survival_by_dialysis_modality_in_critically_ill.26.aspx


When to stop = Discontinuations

- A precise level of kidney function needed to allow 
discontinuation of RRT has not been established.

- However, a creatinine clearance <12 mL/min is probably 
inadequate to allow discontinuation of therapy. 

- Inthe VA/NIH ATN study, RRT was discontinued when the 
measured creatinine clearance exceeded 20 mL/min and 
was left to the discretion of providers when in the range of 
12 to 20mL/min.

ÅVA/NIH Acute Renal Failure Trial Network, Palevsky PM, 
Zhang JH, et al. Intensity of renalsupport in critically 
ill patients with acute kidney injury. N Engl J Med 
2008; 359:7. 



RRT for AKI: when? How much? 
Which Modality and When to stop
ÅEpidemiology, Outcome and Prediction 

Model of AKI

ÅWhen to Start RRT ( Indications  and 

Timing )

ÅWhich Modality and When to stop

ÅSGLT2I and  ACEi /ARBs





28

2780 = 28 % received SGLT2i  after AKI
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57 % received ACEi /ARBS within 3 months after discharge
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