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Nomenclature in CRRT: the 4° generation of CRRT machines 
 



Why is it important to have a consensus of terminology and nomenclature in 
CRRT?  
 
• Safety 
• Accuracy and efficiency  
• Communication among all parties involved (physicians, nurses, technicians) 
• To uniform clinical research 
• To facilitate comprehension and technological progress  

 



Nomenclature in CRRT: Index 

• Main components of extracorporeal CRRT 

 
• Parameters of the filter/dialyzer 

 

• Volumes and flows 

 

• Time in CRRT 

 
• Treatment evaluation methods: the “Dose” 



«Non-disposable Hardware” 
 of the machine 

Main components of extracorporeal CRRT 

Disposables and filter CRRT extracorporeal circuit 



Hardware of the machine (1) 

Main components: 
• Monitor 
• Pumps  

• Blood pump 
• Dialysate pump  
• Replacement (pre and/or post)  
• Ultrafiltrate/effluent pump 
• Systemic anticoagulation pump (e.g. heparin) 
• Regional anticoagulation pump (e.g. citrate) 
• Reversal anticoagulation pump (e.g. calcium) 

• Return safety automatic clamp (and access safety 
automatic clamp ) 

• Components for fluid balance system monitoring: scales  
• Heater 

From patient 

To patient 



Hardware of the machine (2) 

Main Sensors: 
• Pressure sensors  

• Access pressure sensor (before blood pump): 
PACC 

• Pre filter pressure sensor (after blood pump / 
before filter) PPRE 

• Return pressure sensor line: PRET 

• Effluent/ultrafiltrate line: PEFF 

• Transmembrane pressure: TMP 
• Pressure drop: PDROP 

• Return air bubbles detector (vs. access air bubbles 
detector) 

• Blood leak detector (BLD) in the effluent/ultrafiltrate 
line 

From patient 

To patient 



Hardware of the machine: sensors 

Return air bubbles detector: to detect air bubbles in the return line 



Hardware of the machine: sensors 

Blood leak detector (BLD) in the effluent/ultrafiltrate line: to detect rupture of fibers 
in the filter  



The extracorporeal circuit for CRRT: pressures (1)  

Access pressure (PACC) 

Return pressure (PRET) 

Pre filter pressure (PPRE) 

Effluent/ultrafiltrate 
pressure (PEFF) 



The extracorporeal circuit for CRRT: pressures (2) 
TMP: pressure gradient across the membrane TMP* = (PPRE + POUT) / 2 - PEFF 

Return pressure = 80mmHg 

Pre filter pressure = 140mmHg 

Effluent pressure 
= 70mmHg 

Example 

TMP* = 
140+80 

2
− 70 = 40mmHg 

Return pressure = 80mmHg 

Pre filter pressure = 140mmHg 

Example 

PDROP = 140 - 80 = 60mmHg 

PDROP: pressure difference pre and post filter  PDROP = PPRE - POUT 



Disposable components of the circuit 

Disposables are single-use components of the extracorporeal circuit; they are specific 
for every machine and are usually designed for a specific treatment modality. 

Line Color  Color code 

Blood inflow line Red 

Blood outflow line Blue 

Dialysate line Green 

Effluent/ultrafiltrate line Yellow 

Replacement  line Purple 

Regional anticoagulation line (e.g. citrate) Orange 

Systemic anticoagulation line (e.g. Heparin)   White 

Reversal antagonist line (e.g. calcium) Grey 



Filters 

The filter is the key disposable where blood is effectively purified. 
Filter identifies all the disposables that purify blood by ultrafiltration, convection, 
diffusion. 

Hemofilter 

Hemodialyzer 

Hemodiafilter 

Hemofiltration modality 

Hemodialysis modality 

Hemodiafiltration modality 

Plasmafilter Plasmapheresis modality 

Cartridge or sorbent or 
adsorber 

Hemoperfusion or plasmaperfusion 
modality 

Ultrafilter Ultrafiltration modality 

Filters 
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Parameters of the membranes (1) 

The geometrical characteristics                                              Performance characteristics 
 

  

 

Surface area 
The surface area (A) represents the total area of 
membranes directly in contact with blood 



Parameters of the membranes (1) 

The performance characteristics                                              Potential applications  
 
 

Ultrafiltration coefficient of the membrane (KUF) 
KUF represents the water permeability of a filter’s membrane per unit of pressure 
and surface [ml/h/mmHg/m2].     

 

KUF < 10 ml/h/mmHg/m2 LOW FLUX membranes 

MIDDLE FLUX membranes 10 ml/h/mmHg/m2 < KUF < 25 ml/h/mmHg/m2 

HIGH FLUX membranes KUF > 25 ml/h/mmHg/m2 



Performance parameters of the membranes (2) 

CPin 

CPout 

CUF 

Sieving coefficient (SC) 
Sieving coefficient is the ratio of a specific solute concentration in the ultrafiltrate 
over the mean solute concentration in the plasma before and after the filter. 
 

𝑆𝐶 =
𝐶𝑈𝐹

𝐶𝑃𝑖
 

0 ≤ SC ≤ 1 



Performance parameters of the membranes (3) 

Cut-Off 
For a specific membrane, the cut-off value represents the molecular weight of the 
smallest solute that doesn’t pass through the membrane.  

“High Cut-Off Membranes” 
 
 

SC for albumin > 0 



Performance parameters of the membranes (2) 

S.C. ≈ 0.7 

Cut Off ≈ 50000 Da (< 65000 Da) 

Cut Off > Albumin 
M.W. 
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Example of NO consensus: QUF
NET 

Volumes and fluids 



Fluids in CRRT 
FLOW RATE SYMBOL UNIT OF MEASURE 

Blood flow rate QB ml/min 

Plasma flow rate QP ml/min 

Replacement flow rate 
(Substitution flow rate) 
(Infusion flow rate) 

QR
PRE 

 

QR
POST 

 

QR
PRE/POST 

ml/h 

Net ultrafiltration flow rate QUF
NET ml/h 

Ultrafiltration flow rate QUF ml/h 

Dialysate flow rate QD ml/h 

Effluent flow rate QEFF ml/h 
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TIME in CRRT 

• Effective treatment time is defined as the cumulative time while the purification 
of blood is ongoing. Practically it means that the pumps of dialysate, replacement 
and effluent are working.  
 

• Downtime is the time when the machine treatment is stopped. Practically it 
means that the pumps of dialysate, replacement and effluent are NOT working. 
Downtime can be due to:  
• Machine alarms (membranes clotting, vascular access malfunctions)  
• Change bag procedure 
• Other clinical procedures 

 
• Total treatment time is defined as the sum of the effective time of treatment and 

downtime. 

Effective time of treatment Downtime 

Total time of treatment 
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Dose: “amount of blood cleared of toxins by the extracorporeal circuit”  

Dose in CRRT 

«K»: [ml/(Kg h)]  

Examples 

DOSE= 
𝐸𝑓𝑓𝑙𝑢𝑒𝑛𝑡 𝑓𝑙𝑜𝑤

𝑊𝑒𝑖𝑔ℎ𝑡
 = 

2600

75
 = 35 ml/(Kg h) 

Patient Weight = 75 Kg 
 
Dialysate flow rate = 1500 ml/h 
Replacement flow rate = 1000 ml/h 
NET ultrafiltration flow rate = 100 ml/h  
 

Effluent flow rate= 2600 ml/h 

Patient Weight = 75 Kg 
 
Dose = 35 ml/(Kg h) 

Effluent flow= 𝐷𝑜𝑠𝑒 ∙ 𝑊𝑒𝑖𝑔ℎ𝑡 = 35 ∙ 75= 2600 ml/h 



High Volume Hemo Filtration 

• High-Volume Hemofiltration (HVHF): hemofiltration with  
  35 ml/Kg/h < prescribed dose < 45ml/Kg/h 
 
• Very High-Volume Hemofiltration (VHVHF): hemofiltration with  
   prescribed dose > 45ml/Kg/h 
 



Dose in CRRT 

Prescribed dose Delivered dose = 
Reduction of the downtime 

• Time organization (early preparation of the machine, early preparation of the 
bags for the exchange procedures,…) 

• To perform operations quickly and efficiently   
• Continuous monitoring of the treatment parameters (Pressures) 
• Fast communication and reciprocal interactions with the physicians 
• Good knowledge of the machine and terminology  

 
 

Effective time of treatment Downtime 

Total time of treatment 



Conclusions 

• Understanding the Terminology and Nomenclature explaining the CRRT is 
essential to implement adequate treatment choices to the individual 
patient. 
 

• When intensivists, nephrologists, nurses and technicians gather at the 
bedside to decide on CRRT management strategies and to implement 
treatment, they make a series of decisions. The apparent simplicity of this 
process belies an enormous degree of complexity: a standard terminology 
allows immediate comprehension.  

 
• To facilitate comprehension and future progress, we expect that not only the 

hospital staff, but even the field of industry will also adopt a standard 
terminology, in order to apply the technology at the bedside as well as 
possible.  



THANK YOU 


