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RRT
in critically ill patients

Since the major functions of the kidney are to excrete uremic 
toxins and to control volume, electrolyte, and acid-base 
homeostasis, the failure of these functions can lead to urgent 
indications for RRT.

The main indication for RRT in patients with AKI is to provide 
sufficient control of metabolic derangements, which are 
associated with kidney failure.



RRT
in critically ill patients

• A significant proportion of critically ill patients with severe 
AKI, receive support with  RRT.

• There is large variability between different studies due to 
variability in patient profiles (medical and surgical ICUs), 
definitions of AKI and multiple treatment modalities 







• The indications for RRT in chronic kidney insufficiency 
patients with acute decompensation in ICU include:

• Presence of uremic symptoms

• Presence of hyperkalemia unresponsive to conservative 
measures 

• Persistent extracellular volume expansion, despite diuretic 
therapy 

• Acidosis refractory to medical therapy 

• A bleeding diathesis
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•Usual Indications For RRT Can Be “Renal” Or 
“Non-renal”

• Renal:

• Uremia / azotaemia

• uremic encephalopathy
• uremic pericarditis
• uremic haemorrhage
• consider if urea >30-35 mM (no strict cut-off)



•Non-renal (TNT)
• Toxins/ drugs

• small, non-protein bound agents such as toxic alcohols, lithium, 
salicylate, theophylline, valproate

•Na+ 160mmol/L

•Temperature  control hyperthermia

controversial indications

Prevention of contrast nephropathy (no evidence!)
Sepsis — removal of cytokines by  (HVHF) remains controversial
Rhabdomyolysis 
MARS (“liver dialysis”)



• Newer indications for RRT include 

• Cardiac failure

• Patients requiring a large amount of fluid,

• parenteral nutrition or blood products but at risk of developing 
pulmonary edema or ARDS 

• SEPSIS



• RRT replaces nonendocrine kidney function in patients with kidney 
failure and is occasionally used for some forms of poisoning. 

• Techniques include:

• continuous hemofiltration and hemodialysis

• intermittent hemodialysis

• peritoneal dialysis. 

• All modalities exchange solute and remove fluid from the blood, using 
dialysis and filtration across permeable membranes.

https://www.msdmanuals.com/professional/genitourinary-disorders/renal-replacement-therapy/continuous-hemofiltration-and-hemodialysis
https://www.msdmanuals.com/professional/genitourinary-disorders/renal-replacement-therapy/hemodialysis
https://www.msdmanuals.com/professional/genitourinary-disorders/renal-replacement-therapy/peritoneal-dialysis


• During dialysis, serum solute diffuses passively between fluid 
compartments down a concentration gradient (diffusive 
transport).

• During filtration, serum water passes between 
compartments down a hydrostatic pressure gradient, 
dragging solute with it (convective transport)

hemodiafiltration.

• Hemoperfusion is a rarely used technique that removes 
toxins by flowing blood over a bed of adsorbent material.





•
intermittent

continuous

RRT
extracorporeal

paracorporeal

RRT

https://www.msdmanuals.com/professional/genitourinary-disorders/renal-replacement-therapy/hemodialysis


Dialysis

In -center Home

PD
CAPD
CCPD

HD
IHD
PIRRT
CRRT





• All forms of RRT except PD require vascular access; continuous 
techniques require a direct arteriovenous or venovenous circuit.

• The choice of technique depends on multiple factors

• the primary need ( solute or water removal or both) underlying 
indication ( acute or chronic kidney failure, poisoning)

• vascular access

• hemodynamic stability

• availability and local expertise

• patient preference and capability .



(KDIGO) guidelines recommend the following RRT modalities in 

critically ill patients: HD, continuous RRT, and PIRRT( hybrid) .ADQI 

Workgroup insists that it is important to know the functions and 

mechanisms of each technique that define the advantages and 

disadvantages for its use in each situation.



PD
• Advantages :technical simplicity, hemodynamic stability
• PD may compromise patient respiratory status due to 

increased abdominal pressure from instilled dialysate, cause 
hyperglycemia ‘

• PD is contraindicated in post-operative patients who need 
abdominal surgery or surgical drains. 

• PD is a less effective modality in certain clinical situations like 
patients with poisoning, hypercatabolic states, and 
pulmonary edema. 

• PD remains an acceptable alternative to IHD and CRRT 
especially in low and middle income countries where access 
to technology is difficult.



Intermittent hemodialysis

• Advantages of IHD include rapid solute and volume removal. This 
results in rapid correction of electrolyte disturbances.

• IHD also has a decreased need for anticoagulation 

• The main disadvantage of IHD is the risk of systemic hypotension .

• . Rapid solute removal from the intravascular space can cause 
cerebral edema and increased intracranial pressure, limiting this 
therapy in patients with head trauma or hepatic encephalopathy.



CRRT

• The advantages of CRRT include hemodynamic tolerance caused by slower 
ultrafiltration and solute removal. 

• allows administration of medications and nutrition with less concern for 
volume overload.

• there is less fluctuation of solute concentrations over time and better 
control of azotemia, electrolytes, and acid-base status. 

• It does not raise intracranial pressure like IHD.
• The main disadvantages of CRRT include access and filter clotting and need 

for anticoagulation. 
• Another disadvantage of CRRT is increased cost and demands on ICU nurse 

time compared with IHD. 
• Continuous type of RRT is recommended in the state of body could not well 

tolerated on fluid balance shift and metabolic fluctuations.



• There are two particular situations where CRRT is favored as a renal 
replacement modality. 

• First, in patients with intracranial hypertension and/or head injuries. 

• the second is fluid removal and achieving fluid balance targets in 
patients with excess fluid, including patients with congestive heart 
failure or acute pulmonary edema.

• CRRT provides slow and continuous fluid drainage at least to adjust 
the fluid intake.

CRRT



PIRRT

• Hybrid therapies are also known as PIRRT, (SLED), and  (EDD). 

• These therapies use conventional hemodialysis machines with lower blood-
pump speeds and dialysate flow rates to provide solute and fluid removal 
slower than IHD but faster than conventional CRRT.

• they use low blood-pump speeds of 200 mL/min and low dialysate flow 
rates of 300 mL/min for 6 to 12 hours daily. 

• PIRRT combines the advantages of CRRT and IHD. 

• Because they can be done intermittently based on the needs of the patient, 
they also avoid the interruption of therapy for various diagnostic and 
therapeutic procedures that may be required in such patients.



• PIRRT is used to transition patients from CRRT to standard 
intermittent hemodialysis as hemodynamic stability improves.

• PIRRT allows for greater mobilization and rehabilitation of patients 
because of scheduled time off dialysis. 

PIRRT







• Observational studies suggest initial treatment with CRRT may be 
associated with higher rates of renal recovery.

• IHD has some advantages over CRRT, among which include 
practicality and flexibility of application, limitation of expenses, and 
fewer bleeding complications.

• The hybrid modalities, sustained low efficiency daily dialysis (SLED) 
and extended daily dialysis (EDD), can provide adequate solute 
control (as IHD does) and require less intensive monitoring and time 
in comparison to CRRT.

•



• It is now recognized that more than one therapy can be utilized for 
managing patients with AKI.  

• Transitions in therapy are common and reflect the changing needs of 
patients during their hospital course. 

• patients in the ICU may initially start on CRRT when they are 
hemodynamically unstable, transition to SLED/EDD when they 
improve, and leave the ICU receiving IHD.

• we recommend utilizing the modality that will best support patients’ 
needs should be utilized.

• Each modality has a role in the management of patients with AKI and 
should be tailored for each patient based on the dynamic need





Factors to 
consider 
for RRT 
initiation 
in acute 
kidney 
injury.



Indications for renal replacement therapy (to whom) 

Initiation of renal replacement therapy 
(when) 

Many working groups have proposed to anticipate 

these factors with an almost preventive use of RRT, 

which does not have a clear scientific support in a 

generalized manner. Only in postoperative critical 

patients it has been possible to demonstrate a 

decrease in mortality and length of stay in the ICU 

when continuous high-flow RRT is prescribed early. 

Both AKI and volume overload are frequent complications 
of critically ill patients in the ICU that compromise their 
hemody namic and respiratory status, resulting in 
increased morbidity and mortality 



The NICE clinical practice guidelines

•a. Immediately discuss any potential indication of RRT with a 
nephrologists and/or a critical care specialist to ensure that the 
therapy is started as soon as needed. 

•b.Immediately refer patients for RRT if any of the following are not 
responding to medical management: – Hyperkalemia – Metabolic 
Acidosis – Complications of uremia (e.g., pericarditis and 
encephalopathy) – Fluid overload – Pulmonary edema.

•c. Base the decision of when to start RRT on the condition of the 
patient as a whole rather than on isolated indicator such us the BUN, 
creatinine, or potassium level.



The KDIGO guidelines

•start RRT to the attending physician in the context of 
deterioration of kidney function or any worsening of 
the patient clinical condition, without any definitive 

recommendation.
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