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IRRT    vs CRRT



Direct comparison between two valuable things

• Oversimplify

• Ignores the context, purpose, and unique 
strengths of each option. 

• Not about choosing which is better

• Right choice in different situations.

• Complementary & Not Competitive

• How and when to use each option (best 
outcome). 

• Appreciating specific benefits



IRRT   &/or   CRRT



Importance of RRT in CIP,
where the kidney is often compromised





RRT in ICU

Causes

1.Acute Kidney Injury (AKI) 

2.Fluid Overload 

3.Electrolyte Imbalances

4.Multiorgan Failure

5.Toxin Removal

6.Acute Respiratory Distress 
Syndrome (ARDS)

7.Tumor Lysis Syndrome (TLS)

Statistics

• RRT in ICU = 5-10% (CRRT: 60-80% & 
IRRT: 20-40%)

• ICU pts + AKI + RRT = 5-10%

• ICU pts = AKI in 25-60%

• ICU pt + AKI = 30-60% mortality 

• ICU pt + AKI + RRT = 50-80% mortality

• ICU pt + AKI = 30-50% incomplete 
recovery = CKD

• ICU pt + AKI =  2-5 % no recovery = 
ESRD





Diffusion Ultra-filtration Convection



Spectrum of RRT in ICU
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CRRT in AKI: Indications & Contra-indications







Optimized (ICU) vs Conventional IHDx in ICU

Optimized (ICU) IHDx
• Diffusion 

• Std machine

• Qb 200-350

• Qeff 400-600 

• Time 4-6 h

• Frequency x4-5/week

• Fluid removal rate 2-5 L/session (0.75-
1.5 L/hr)

• Access AVF AVG Catheter

• Easy 

Conventional IHDx
• Diffusion

• Std machine

• Qb 400-500

• Qeff 600-800

• Time 3-4 h

• Frequency x3/week

• Fluid removal rate 2-5 L/session (0.5-1 
L /hr)

• Access AVF,AVG, Catheter

• Easy 



Strategies to improve IRRT tolerance 



EDD / EDD 

Aspect Extended Daily Dialysis (EDD) Expanded Daily Dialysis (EDD)

Duration Typically 6-12 hours per session. Typically 4-6 hours per session.

Frequency
Daily or near-daily sessions, depending on the patient’s 
needs.

Daily or near-daily sessions, focusing on solute 
clearance.

Flow Rates Lower flow rates, aimed at gentler clearance. Higher flow rates for more efficient clearance.

Hemodynamic Stability Better for hemodynamically unstable patients.
Suitable for more stable patients, but still requiring 
careful monitoring.

Solute Clearance Efficiency
Slower solute removal, more controlled fluid 
management.

Faster solute clearance, more intensive fluid removal.

Clinical Application
Used for patients needing slow, controlled dialysis but 
not full CRRT.

Used for patients needing more rapid solute removal 
than IHD, without requiring full CRRT.

Resource Use
Less resource-intensive than CRRT, but requires longer 
therapy times.

Requires more advanced machines and higher flow 
rates for efficiency.



Hybrid / PIRRT

Aspect PIRRT (SLED/SLEDD/EID) CRRT IHD

Duration 6-18 hours per session. Continuous (24/7). 3-4 hours per session.

Frequency Daily or every other day. Continuous. 3-4 times per week (or as needed).

Flow Rates Lower blood and dialysate flow rates.
Very low flow rates for slow, gentle 
removal.

High flow rates for rapid clearance.

Hemodynamic Stability
Better hemodynamic tolerance than IHD, 
but less than CRRT.

Best for unstable patients.
Less hemodynamic stability (risk of 
hypotension).

Solute Clearance Efficiency Moderate. Slower, more controlled. Rapid.

Fluid Removal Control
Continuous but over a shorter period, 
with more flexibility.

Continuous and precise. Rapid, with higher risk of fluid imbalance.

Resource Use
Moderate (less than CRRT, more than 
IHD).

High (requires continuous monitoring and 
resources).

Low to moderate (shorter treatment 
times).

Patient Immobility Moderate (6-18 hours per session). High (24/7 connection). Low (patients mobile between sessions).



Deciding RRT modes in ICU







From causes to consequences



Design the ”goal”





HDx

CRRTHybrid 



Outcome Studies







Long term outcomes

Long term outcome

Renal outcomes:
Dx dependency

CKD

Quality of life:
Physical

Mental 







French study, Retrospective; 25750 pts “alive 
@ Hosp discharge” , RRT for AKI 



AKI leads to CKD after yrs from ICU stay





“Composite outcomes”
“Death + RRT dependency”

• CRRT : 30 d mortality = 46%

• IRRT : 30 d mortality = 35% 

• CRRT : Dx dependency = 21.8%

• IRRT : Dx dependency = 24.9%

• Results of the “composite (30 d 
mortality + Dx dependency) 
outcome” = there is NO significant 
difference for the primary 
endpoint (alive w/o RRT) HR 1.00





ISICEM 2015 
Rinaldo Bellomo

• IHD decrease the chance that a survivor of severe AKI will 
become Dx free & delays recovery to Dx independence.

• Intensive IHD decrease/delays the chance of becoming Dx 
independent even more (dose-related toxicity)

• IHD is a nephrotoxin just like starch, AMG, NSAIDs, 
Ampho.,…

• In ICU pts, IHD is an injurious historic phenomenon

• There should be no place for IHD in ICU.







Fluid Responsiveness vs Fluid Tolerance



Fluid Balance Homeostasis 







Timing of 

fluid removal





Case Study



Case 1
• A 65-year-old male patient is admitted to the ICU with septic shock due to pneumonia. 

• He has a history of HTN and T2DM. 

• On day 3 of his ICU stay, he develops AKI with rapidly rising creatinine levels and decreasing UOP. 

• BP remains unstable despite vasopressor support, and he is intubated and mechanically ventilated.

• The physician is now faced with a decision regarding renal replacement therapy. 

• Should CRRT or IRRT be initiated, and when?







Which modes ?



Case 2
• A 65-year-old male patient presents with septic shock due to pneumonia and a history of HTN, type 2 
diabetes, and stage 3 CKD. 

• Despite initial stabilization with fluids, antibiotics, and vasopressor therapy, his condition deteriorates. 

• On day 3 of ICU admission, his creatinine rises from 2.1 to 4.5 mg/dL, his UOP drops to less than 200 mL/day, 
and he exhibits severe metabolic acidosis with a pH of 7.15. 

• His BP remains low despite high-dose norepinephrine, and he shows signs of fluid overload with significant 
peripheral edema. 

• After consultation with nephrology, the decision to start RRT is made, but the team faces a choice: CRRT or 
IHD?



Case 3
• Evolving Complexity
• A 65-year-old male with a history of hypertension, type 2 diabetes, and stage 3 chronic kidney disease (CKD) 
is admitted to the ICU with septic shock secondary to pneumonia.

• After aggressive resuscitation, the patient develops acute kidney injury (AKI), characterized by rising serum 
creatinine (2.1 mg/dL to 4.5 mg/dL), hyperkalemia (6.2 mmol/L), metabolic acidosis (pH 7.15, lactate 5.5 
mmol/L), and oliguria (<200 mL/day). 

• He remains hemodynamically unstable on high-dose vasopressors. 

• The ICU team considers initiating renal replacement therapy (RRT).
•
• While CRRT seems the initial best choice, the patient’s evolving condition warrants continuous 
reassessment. 

• The decision between CRRT, SLED (as a hybrid option), and IHD must be revisited at multiple stages of care.



Concluding Thoughts

• The decision between CRRT, IRRT, and hybrid therapies is far from static, it is a 
dynamic, patient-centered process that evolves with the patient's clinical course. 

• Selecting the right RRT modality based on the patient's current condition and 
disease trajectory.

• Factors such as hemodynamic stability, underlying comorbidities, fluid 
balance, and long-term kidney recovery guide the choice of therapy.

• Therapies should be: Tailored & Dynamic for Optimal Outcomes

• The different modalities should be viewed as “complementary therapies”
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