
PrismaFlex  
Basic CRRT Principles 



Continuous Renal Replacement 

Therapy (CRRT) 

““Any extracorporeal blood purification therapy 

intended to substitute for impaired renal function 

over an extended period of time and applied for or 

aimed at being applied for 24 hours/day.” 

Bellomo R., Ronco C., Mehta R, Nomenclature for Continuous Renal 

Replacement Therapies, AJKD, Vol 28, No. 5, Suppl 3, Nov 1996 



CRRT closely mimics the native kidney in 

treating ARF and fluid overload 

Why CRRT? 

 

 Removes large amounts of fluid and waste 

products over time 

 

 Tolerated well by hemodynamically unstable 

patients 



CRRT Treatment Goals 
 

 Maintain fluid, electrolyte, acid/base balance 

 Prevent further damage to kidney tissue 

 Promote healing and total renal recovery 

 Allow other supportive measures; nutritional 

support 



CRRT  

Transport 

Mechanisms 



Molecular Transport 

Mechanisms 

 Ultrafiltration 

 Diffusion 

 Convection 

 Adsorption 

Fluid Removal 

Solute Removal } 



Ultrafiltration 

Movement of Fluid through a semi 

permeable membrane caused by pressure 

gradient (TMP) 

A positive and negative pressure required 
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Ultrafiltration (UF) Applied to 

Prismaflex ® 

• Positive pressure in blood 
compartment will “push” fluid 
across the membrane 

• Negative pressure in fluid 
compartment will “pull” plasma 
water across the membrane 

• Combination of both pressures 
makes up the total gradient 
required to pull plasma water 
across the semi-permeable 
membrane 

• The effluent pump on the 
Prismaflex® automatically 
controls the ultrafiltration rate 
(UFR) 

Blood out 

Blood in 

Effluent 

HIGH PRES LOW PRES 



Molecular Weights 
Daltons 

• Inflammatory Mediators (1,200-40,000) 

“small” 

“middle” 

“large” 



Diffusion 

 Passive movement of small solutes from a higher to lower 

solute concentration area through a semi-permeable 

membrane  

 Will continue until concentration equilibrium is achieved 

 Concentration gradient between solutes in the blood and 

solutes in the dialysate solution is key to clearance 

 Dialysate is used to create a concentration gradient across a 

semi-permeable membrane. 
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Diffusion Applied to the 

Prismaflex® 

• Movement of solutes based 

upon a concentration 

gradient 

• Solute removal depends on: 

 Solute size  

 Blood flow rate (BFR) 

 Dialysate flow rate 

 Concentration gradient 

between the blood and the 

dialysate 

Dialysate  

in 

Blood in 

Blood out 

UF  

and  

Dialysate 



Convection (Hemofiltration) 

• Movement of middle and large solutes with a 

water flow: “solvent drag” 

• A positive and negative pressure required 

• A Replacement solution must be added 

 

Positive pressure Negative pressure 



Convection applied to the 

Prismaflex® 

• Plasma water with solutes is removed as UF 
at set replacement rate  

• Replacement solution is infused into blood 
flow path at the same rate as the UF pump is 
removing  

• No fluid bolus for patient 

• Unwanted solutes are not replaced (e.g. 
BUN) 

• Wanted solutes (e.g. HC03) & fluid are 
replaced 

Replacement 

Blood in 

Blood out 

Pre 

Post 

UF out 

“Convection is Ultrafiltration with Replacement” 
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Convection 

Diffusion 

Small vs. Large Molecules 

Clearance 
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Adsorption 
• Adsorption is  

 binding of molecules (e.g., protein 

coating, lipids) to the surface of 

the hollow fibers of the filter  

 and microclotting which occurs on 

the surface of the hollow fibers of 

the filter  

• Adsorption plays a role in how 

quickly the pressure drop and/or the 

transmembrane pressure (TMP) will 

rise during treatment 



CRRT Modes of Therapy 
 SCUF - Slow Continuous Ultrafiltration 

 Fluid removal only from the patient 

 

 CVVH - Continuous Veno-Venous Hemofiltration 

 Removal of small, middle and large sized solutes by convection only and 
fluid volume management 

 

 CVVHD - Continuous Veno-Venous HemoDialysis  

 Small solute removal by diffusion only and fluid volume management—no 
middle or large molecule removal 

 

 CVVHDF - Continuous Veno-Venous HemoDiaFiltration 

 Solute removal by diffusion and convection and fluid volume 
management 

 



CVVHDF Pre-filter 

replacement  
 Considerations: 

 

• Lowers hematocrit 

 dilutes blood passing 
through the filter 

 

• Higher UF capabilities  

 

• Less efficient clearance 
then post-filter 
replacement 

Pre-filter  

Replacement 

Pre-filter Replacement 

or Anticoagulant 



1. Which transport mechanism is used to remove 

excess plasma water? 

2. Name the 3 solute transport mechanisms. 

3. How does CVVH provide convection? 

4. How does CVVHD provide diffusion? 

5. Which therapies are most efficient when 

treating patients suffering from Systemic 

Inflammatory Response Syndrome (SIRS) and 

why? 



Prismaflex  

System 

Overview 



® 

Communication 

Unit 

 Interactive, color, 

touch screen 

Machine status 

lights 



Interactive Display Screen  

Step-by-Step Instructions 

•12 in. colored touch-screen 

•Displays a diagram of required actions 



Status Lights 

 Green - normal treatment 

conditions 

 

 Yellow - advisory or caution alarm 

 

 Red - highest priority alarm 

condition needing immediate 

intervention 

Give a general indication of operating conditions. 



® 

Flow Control Unit 

 Blood and fluid pumps 

 Syringe pump 

 Pressure monitoring 

system 

 Pinch valves 

 Safety feature 

components 

 

Prismaflex® Operator’s Manual Chapter 1, p.1-2 



Effluent 

Pre Blood Pump 
Replacement 

Blood 

Flow Control Unit – Pumps 

Syringe 

Dialysate 

Pinch Valves 



Effluent  

Filter  

Return  

Access 

Flow Control Unit   

Pressure Monitoring 



Pressure Monitoring 

Pressure Pods 

To Software 

Pressure 

Sensor 

Air side  

Bloodline 

Diaphragm 

Pressure Pod 

Fluid side  

Front Panel 

Prismaflex® Operator’s Manual Chapter 4-p52 

Pressure Pod System 

    Return Pressure Monitor 

Pressure Port 

Monitor Line 

Deaeration 

Chamber 



Blood Leak  

Detector 

Air Bubble  

Detector 

Return Line 

Clamp 

Safety Components 

Deaeration 

Chamber Holder 

Bar Code 

Reader 

ECG Discharger 

Ring 
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Fluid Control 

Unit 
 Scales 

 Effluent 

 Replacement 

 Dialysate/2nd replacement 

 Pre-Blood Pump (PBP) 

 Scale hook assemblies 

 Color-coded tubing guides 



Fluid Control Unit 
 Scale hook assembly 

 Slide-out bar tray  

 Removable carrying bar  

 Scales-  

 Effluent 

 Pre-blood pump (PBP) 

 

 Dialysate 

 Replacement  

 



Prismaflex System 

Treatment 
Management 





 



 



 



 



Calculating Patient Fluid 

Removal 

Non-Prismaflex intake (IV, TPN, etc.) 

-Non-Prismaflex output (urine, etc.) 

+Net fluid removal hourly (physician order) 

=Patient Fluid Removal Rate (set in Prismaflex) 

 



 



 



 



 



 



 



 



 



 



 



Deaeration Chamber 

 Monitor chamber level hourly with 
routine I&O  

 

 Important NOTE:  

 Keep Blood at designated level on 
deaeration chamber at all times.  

 If fluid level is too high and return 
line clamps off, fluid may enter 
machine through monitor line 

 If fluid level is too low, an “Air in 
Blood” alarm may occur 



 



Prismaflex System 

Basic Alarm 
Overview 



Prismaflex Types of Alarms 

Highest priority 

 

 

 

 

 

Lowest priority 

1 

2 

3 

4 

1. Warning - Patient hazard 

 Patient and System at risk  

 Needs immediate action 

 Treatment suspended 

 

2. Malfunction - Failure of safety system 

 Patient and System at risk  

 Needs immediate action 

 Treatment suspended 

 

3. Caution - Informs operator of an action 

 Patient and System not at immediate risk 

 Needs action 

 Treatment continues; Blood and syringe flows continue 

 

4. Advisory - Informs operator of an action 

 Patient and System not at immediate risk 

 Treatment continues; Blood and syringe flows continue 



•Read Screen 

•Follow Steps 

•Check Manual 

•Call 1-855-292-

3045 

The   

Troubleshooting  Commandments  

 



 



 



Pressure Monitoring 

-50 to –150 +100 to 

+250 

> +50 to -150 

+50 to +150 



Access Pressure 

 Pressure created by pulling blood 
from patient through access  

 

 Access pressure usually negative  

 Blood flow rate 

 Blood source  
 (e.g., CVC, AV Fistula, 

blood access device) 

 
 Typical pressure:  

-50mmHg to -150mmHg 

Access 

-10 to –250 





 



 



 



Return Pressure 

 Pressure created by 

returning blood to patient 

through access 

 Uses internal pressure 

sensor/ deaeration 

chamber monitor line 

 Always positive 

 Typical pressure: 
+50mmHg to +150mmHg 

Return 

+20 to +350 



 



 



Filter Pressure  

 Circuit pressure to push 
blood into filter  

 

 Most positive pressure 
displayed 

 

 Typical pressure:  

+100mmHg to 
+250mmHg 

Filter 

+50 to +450 



Trans-Membrane Pressure (TMP) 

Calculated and automatically recorded: 

 Entering Run mode- blood flow is 

stabilized 

  Blood flow rate is changed 

  Patient fluid removal rate is 

changed 

  Replacement solution rate is 

changed 

Membrane permeability        TMP  



Filter Pressure Drop (ΔP Filter) 
 Change of pressure from blood 

entering filter and  leaving filter 

 

 Determines pressure conditions 
inside hollow fibers 

 

 Calculated and automatically 
recorded: 

 Entering Run mode 

 Blood flow rate is changed 

 

 Calculated by Prismaflex 
software 



 



 



 



Effluent Pressure  

  

 Pressure depends on: 

 Therapy and UFR 

 

 Typical pressure:  

+50mmHg to          

-150mmHg 

Effluent 

> +50 to -350 



  Safety Features 

 



® 

Fluid Control Unit 

Continuous Monitor 

feedback Balances fluid 

between: 

 Scales 

 Software  

 Pumps 

“Incorrect Weight Change Detected” 

fluid variance in Patient Fluid Removal 

compare to the set  Fluid Removal rate 





 



What triggers the Incorrect Weight 

Change Alarm? 
 

 40ml+/- for immediate variance from operator 

set patient fluid removal  

 

 120ml variance in one hour from operator set 

patient fluid removal 

 

 

 



Incorrect Weight Change 

Detected 

Causes: 

 Frangible pin(s) in solution bags not completely broken 

 Kinked or clamped fluid line 

 Bags swinging on scale hook 

 Leaking bags or bag lines not properly connected 

 Foreign object on scales 

 Partially supported bags (not hanging freely) 

Occurs when weight on one or more scales does not 

change according to set fluid flow rates. 



 



 



 



Incorrect Weight Change: Patient Fluid 

LOSS 

 
 

 If:  
Dialysate, replacement, or  

PBP flow is obstructed 

 

 Then: 
Fluid may be pulled from 

patient through blood 
side of filter  

 



Incorrect Weight 

Change:  

Patient Fluid GAIN 

If: 
 Effluent  flow is obstructed 

 

Then:  
Fluid may be infused  to the 

patient from blood side 
of filter 



 



 



Blood Leak Detected (BLD) 

 Leakage of blood to the fluid side of the 

hemofilter 

 Other causes: 

 Air in effluent line 

 Effluent line not properly installed in BLD 

 Myoglobin (trauma, burn, Rhabdomyolysis) 

 Bilirubin (Liver failure, Hyperbilirubin) 

Conjugated only 

 Debris in sensor housing 



Effluent Testing Do’s & Don’t’s 

 When testing effluent, DO: 

 Use a quantitative method: 

Run effluent as though it were blood 

Perform RBC count 

Results should be zero 

Run as Peritoneal cell count 

 When testing effluent DO NOT: 

 Use Hem-a-Stix or other urine dipstix 

 Run effluent as urine sample 

 



 



Air Bubble Detector 
 Ultrasonic 

 

 Located along 

return line 

 

 Alarm activated 

by: 

 air in blood 

 micro air 

Air Detector 

 

Return Line Clamp 



Prismaflex 

System 
End Treatment  





 



 



 



 



 



 



 



QUESTIONS? 


