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ULTRAFILTRATION
THERAPY

POST-CV SURGICAL 
GUIDELINES

The content of this guide is not intended to 
replace the Nuwellis, Inc. Aquadex SmartFlow 
Directions for Use (DFU). 
Always follow the appropriate and applicable 
local, institutional, and/or hospital policies, 
procedures, and requirements.



Aquapheresis is a medical therapy designed to remove excess fluid from the body safely, predictably, and effectively from patients 
suffering from fluid overload and who have failed diuretics. Aquapheresis therapy is delivered by the Aquadex SmartFlow System. 
The Aquadex SmartFlow System is a simplified approach to ultrafiltration. 

PURPOSE

To establish appropriate guidelines for the initiation and management of aquapheresis  therapy in post CV surgical patients 
with fluid overload. Patients requiring aquapheresis therapy may be admitted to the following units: CSICU, CPCU, CVICU, 
CTICU, SICU, MICU, CCU or corresponding step-down units.

SCOPE

All treatments with the Aquadex SmartFlow must be administered by a healthcare provider, under physician prescription, both 
of whom received training in extracorporeal therapies.

INDICATION

The Aquadex SmartFlow System is indicated for: Continuous ultrafiltration therapy for temporary (up to 8 hours) or extended 
(longer than 8 hours in patients who require hospitalization) use in adult and pediatric patients weighing 20 kilograms or more 
whose fluid overload is unresponsive to medical management, including diuretics. All treatments must be administered by a 
healthcare provider, within an outpatient or inpatient clinical setting, under physician prescription, both of whom having received 
training in extracorporeal therapies.

POLICY

Ultrafiltration treatment will be initiated utilizing the following criteria:
A. Patient Selection

 � Patients with signs and symptoms of fluid overload post-CV surgery
 � Inadequate diuretic response or refractory to diuretics 

B. Concomitant Therapy

 � Discontinue all diuretics during therapy and any associated electrolyte therapies
 � Vasodilator therapy may be withheld to avoid excess hypotension
 � Anticoagulation with Heparin is recommended. If anticoagulation is not utilized 

hemofilter life will most likely be decreased. A hemofilter should not be used 
beyond 72 hours.

            Utilize your institution Heparin/anticoagulation protocol as ordered by provider. 

NOTE: The use of anticoagulation after cardiac surgery (e.g. 2-3 days post-surgery) should be restarted once homeostasis 
has been achieved. This should be evaluated on a patient to patient basis.

DEFINITION
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C. Exclusion: Inability to achieve or obtain adequate venous access

D. Contraindications

 � There are no known contraindications to aquapheresis therapy
 � The intended use and contraindications of pharmacological therapy used in cojunction with aquapheresis therapy must 

be individualized by physician and deemed appropriate for each patient.



PRIOR TO THERAPY INITIATION

A. Supplies

 � Aquadex SmartFlow System (includes blood circuit and catheter)
 �  Venous access catheter (two lumens, 16 gauge or larger, central or peripheral)
 �  500 ml 0.9% normal saline for priming solution
 �  Anticoagulation (as per physician order)
 �  Disposable supplies: masks, gloves, 5 ml and 10 ml syringes
 �  Graduated cylinder (≥ 1 L)

B. Data Collection and Measurements
The ranges reflect the Aquadex SmartFlow System 

 � Blood Flow Rate (10-40ml/min)
 � Ultrafiltration (UF) rate (0-500ml/hr)
 � Withdrawal Pressure (Pw) (-20 to -300)
 � Infusion Pressure (Pi) (+20 to +300)
 � Ultrafiltrate Pressure (Pu) (-250 to +200)
 � Activity Order
 � Vitals
 � Daily Weight
 � Strict I/O

C. Physician Responsibilities 

 � Identify the appropriate patient
 � Determine venous access and adequate catheter size:
 - Peripheral access: dual-lumen extended length catheter  

PICC not recommended - PICC lines typically have 2, 18-guage lumens: too small, long, and soft which may collapse 
when blood is withdrawn. 

 - Central access: minimum lumen size 16 gauge (large bore catheters may cause low pressure alarms)
 � Prescribe anticoagulation 
 - Administration of Anticoagulation through the access port on the withdrawal line of circuit is recommended, but the 

infusion access port may be used if blood draw through the withdrawal access port is desired
 - Anticoagulation should be initiated 30 min prior to attaching patient to the blood circuit.
 � Define fluid removal rate
 - Ultrafiltration Rate (UF Rate): 0-500 ml/hr
 - In volume sensitive conditions such as right heart failure, pulmonary hypertension, hepatic disease, or cardiogenic shock, 

consider a lower UF Rate
 - UF Rate should not exceed Plasma Refill Rate (PRR)
 - Blood Flow Rate (BFR): 20-40 ml/min recommended
 � Define the quantity of fluid to be removed
 � Establish fluid restriction as required 

D. Nursing Responsibilities

 � Administer anticoagulation as ordered
 � Confirm adequate venous access prior to therapy
 � Initiate therapy, monitor and triage ultrafiltration settings, and work with physician to determine when 

to discontinue treatment
 � Monitor I & O
 � Monitor vital signs and hemodynamic parameters (e.g. every 15 minutes for the first hour and then every 

hour during treatment)
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START ULTRAFILTRATION

 � Ensure patency of venous access by performing a “10 in 10” test:
 - Connect an empty syringe to the withdrawal port on the catheter and ensure you can withdraw 10 ml of blood in 10 

seconds without resistance, and return 10 ml in 10 seconds without resistance. Repeat on the infusion port.
 � Administer anticoagulation before starting treatment (at least 30 minutes)
 � Load and prime the Aquadex SmartFlow System per the manufacturer instruction for use 

[Press the PRIME, then HELP key for instructions]
 � Connect the withdrawal line (blue) and the infusion line (clear) to the patient catheter
 � Set UF rate as per physician order and adjust as needed to meet the net fluid balance per patient
 � Adjust BFR as needed (blood flow rate less than 20 ml/min not recommended)
 � Monitor patient’s vitals and hemodynamics measurements closely
 � Evaluate for signs of clotting alarms:
 - Withdrawal occlusion
 - Infusion occlusion
 - Infusion disconnect
 � Reprime the blood circuit if clot is suspected or filter resistance is trending above 1.0
 � In case of hemodynamic instability, notify the physician
 - Ultrafiltration should be stopped. Ultrafiltation can be stopped by setting the UF rate to 0 ml/hr until the patient 

becomes hemodynamically stable.
 - Ultrafiltration should be continued after the patient is stabilized.
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NOTE: The blood pump will continue to operate if UF is stopped to prevent clotting of the hemofilter and blood circuit. 

 �  Continue to monitor the system, attend to alarms and perform troubleshooting as needed according to 
the instructions for use.

DISCONTINUE ULTRAFILTRATION 
 � Confirm the desired fluid removal is achieved for the patient per the 

physician’s assessment 
 � Press STOP key to stop the blood pump
 � Disconnect the withdrawal circuit connector from the withdrawal catheter lumen 
 - If blood return (35 ml) is desired, attach the withdrawal circuit connector to 0.9% normal saline
 - Press and hold MANUAL key to return the blood to the patient 
 � Disconnect the infusion blood circuit connector from the infusion catheter
 � Remove blood circuit from the console
 � Dispose of the circuit per institutional protocol
 � Turn off the console and clean/disinfect the Aquadex console
 � Provide catheter care per institutional policy 
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INDICATION: The Aquadex SmartFlow System is indicated for: Continuous ultrafiltration 
therapy for temporary (up to 8 hours) or extended (longer than 8 hours in patients who require 
hospitalization) use in adult and pediatric patients weighing 20 kilograms or more whose fluid 
overload is unresponsive to medical management, including diuretics. All treatments must be 
administered by a healthcare provider, within an outpatient or inpatient clinical setting, under 
physician prescription, both of whom having received training in extracorporeal therapies.
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