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Company Letter

Dear Physicians and Caregivers:

Every day, physicians and caregivers in the critical care and post-CV surgery settings face the challenge 
of managing patient fluid balance. Fluid overload is significantly associated with the combined events 
of death, infection, bleeding, arrhythmia, and pulmonary edema in these patients.¹ Complications such 
as these are tied to significantly worse survival and longer lengths of stay.1,2,3  In addition, nearly 1 in 5 
patients who undergo cardiac operations require readmission and fluid overload is among the 
top 3 most common causes for first readmission within 30 days and beyond 30 days.2

This evidence points to the clinical importance of early identification and management of fluid overload in 
critical care and post-CV surgery patients. Modified ultrafiltration has demonstrated significant clinical 
benefits in the treatment of cardiac surgery patients, including:

n	Reduced duration of assisted ventilation in post-op cardiac surgery5,6,7

n	Improved cardiac performance6,8,9,10

n	Reduced need for blood transfusions8,11,12,13

Furthermore, combined conventional and modified ultrafiltration has been shown to be safe and effective 
in adult cardiac surgery patients.5,6,8

The Aquadex SmartFlow™ System is a simplified form of ultrafiltration that provides safe and predictable 
removal of isotonic fluid in patients with fluid overload.  
 
It’s additional benefits include:

n	Easy setup and management allows for 4:1 patient to nurse ratio

n	Integrated diagnostics, including Hematocrit and SV02 monitoring

n	Low 35 ml of extracorporeal blood volume in the circuit may help promote hemodynamic stability

n	Is not regarded as CRRT therapy, so may not be reportable to STS as renal failure or renal failure 
with dialysis

I understand that you are busy, but a brief discussion may lead to a solution to your needs. 
Do you have a short window of time to talk this week or next?

Kind Regards,
CHF Solutions

Sources:
[1] Stein, A et al. Critical Care. 2012;16:R99 [2] Iribarne, A et al. Ann Thorac Surg. 2014;98:1274-80. [3] Crawford, T et al. Ann 
Thorac Surg. 2017;103:32-40 [4] Mariscalco, G et al. Ann Thorac Surg. 2011;92:1539-47 [5] Luciani GB, et al. Circulation. 
2001 Sep 18;104(12 Suppl 1):1253-1259 [6] Kiziltepe U, et al. Ann Thorac Surg. 2001 Feb;71(2):684-93 [7] Grunenfelder 
et al. Eur J of Cardio Thoracic Surgery. 2000;17:77-83 [8] Sahoo TK, et al. Indian J Thorac Cardiovas Surg. 2007 
Jun;23(2):116-124. [9] Boga et al. Perfusion. 2000;15:143-150. [10] Onoe et al. Perfusion. 2001;16:37-42. [11] Boodhwani M 
et al. Eur J Cardiothorac Surg [12] Torina et al. J of Thorac Cardiovasc Surg. 2012;144:663-70 [13] Papadppoulos et al. 
Perfusion. 2013;28:306-14
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Managing Fluid Overload in Critical Care/Post-CV Surgery Patients Using Ultrafiltration

Fluid Overload in Critical Care/Post-CV Surgery1

Ultrafiltration Has Been Used Successfully 
for Fluid Management in Critically Ill Patients 

Sources: [1] Claur-Del Granado R, Mehta M. BMC Nephrology. 2016;109(17):1AB [2]  Aquapheresis: An Institutional Experience at Lenox Hill Hospital (Abstract presented a the 2019 ASN)

In critically ill patients, fluid overload 
is associated with:

n	Increased mortality

n	Pulmonary edema

n	Cardiac failure

n	Delayed wound healing

n	Tissue breakdown

n	Impaired bowel function

n	Large-volume hospitals use Aquadex as a treatment for fluid 
overload in the ICU setting

n	The clinical reason for fluid overload in critically ill patients is 
related to the need for fluid resuscitation (infusion of fluids to 
maintain hemodynamic stability)

n	In a retrospective study on the use of Aquadex FlexFlow® at Lenox 
Hill Hospital in NYC, 23 patients were treated safely in situations 
other than heart failure, without adversely affecting renal function2

HOSPITAL LOCATIONS
Where Aquadex SmartFlow is 
Used in Critically Ill Patients2

n	Cardiothoracic Intensive 
Care Unit (CICU)

n	Critical Care Unit (CCU)

n	Medical ICU (MICU)

n	Surgical ICU (SICU)

INDICATIONS  
for Prescribing Aquadex SmartFlow 
in Critically Ill Patients2

n	Cardiogenic shock, including post CTS

n	Anasarca (general tissue fluid accumulation)

n	Acute Tubular Necrosis (ATN) with volume 
overload

n	End-stage renal disease between 
hemodialysis

n	Post-operative volume overload  

Successful fluid overload treatment depends upon

n	Precise assessment of individual volume status

n	Understanding the principles of fluid management 
with ultrafiltration

n	Clear treatment goals

Diuretics are frequently used as an initial therapy

n	Due to the limited effectiveness of diuretics, CRRT 
is often used for the treatment of fluid overload
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Fluid Overload in CV Surgery

n	Predicted effect of increased intravenous fluid 
during cardiac surgery: Increased mortality2

n	Nearly 1 of 5 patients who 
undergo cardiac operations 
require readmission1

n	In a multi-center study, 
volume overload was among 
the top 3 most prevalent 
causes for first readmission 
within 30 days and beyond 
30 days1

Length of stay, fluid accumulation, changes in serum creatinine 
and mortality. Black circle: non-survival with changes in serum 
creatinine <0.6 mg/dL; White circle: survival with changes 
in serum creatinine <0.6mg/dL; Black square: non-survival 
with changes in serum creatinine ≥0.6 mg/dL; White square: 
survival with changes in serum creatinine ≥0.6 mg/dL.

n	Fluid overload has a strong 
correlation with length of stay 
in post-op care3

Sources:
[1] Iribarne A, et al. Ann Thorac Surg. 2014 Oct; 98(4): 1274-80
[2] Pradeep, A. et al. HSR Proc IC and Car An. 2010 Mar; 2(4): 287-296
[3] Stein, A. et al. Critical Care. 2012 May 31;16(R99): 1-9.

Managing Fluid Overload in Critical Care/Post-CV Surgery Patients Using Ultrafiltration
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Sources: [1].Luciani GB, et al. Circulation. 2001 Sep 18;104(12 Suppl 1): I253-I259. [12]Kiziltepe, U, et al. Ann Thorac Surg. 2001 
Feb;71(2): 684-93. [3]Grunenfelder et al.  Eur J of Cardio-Thoracic surgery.2000; 17:77-83 .[4]Sahoo, TK, et al. Indian J Thorac 
Cardiovas Surg. 2007 Jun;23(2): 116-124. [5]Boga et al. Perfusion. 2000;15:143-50. [6]Onoe et al. Perfusion. 2001;16:37-42. [7]

Boodhwani, M, et al. Eur J Cardiothorac Surg. 2006 Dec;30(6): 829-7. [8]Papadppoulos et al. Perfusion. 2013; 28:306-14. [9]Torina 
et al. J of Thorac Cardiovasc Surg. 2012;144:663-70. : [10]De Vecchis R et al. Minerva Cardioangiol. 2014; 62:131-146. [11]Kabach M 
et al. Acta Cardiol. 2017 Apr; 72(2):132-141. [12]Hanna MA et al. Congest Heart Fail. 2012 Jan-Feb;18(1):54-63. [13]Siddiqui WJ et al. 
Heart Fail Rev. 2017; 22:685-698. [14]Marenzi G et al. J Card Fail. 2014 Jan; 20(1):9-17.   

Aquadex SmartFlow Benefits in CV Surgery

Overall Clinical Benefits of Ultrafiltration

n	Modified ultrafiltration reduces duration of assisted ventilation 
post-op cardiac surgery1,2,3 

n	Combined conventional and modified ultrafiltration is safe and 
effective in adult cardiac surgery patients1,2,4

n	Ultrafiltration improves cardiac performance2,4,5,6

n	Ultrafiltration following cardiac surgery may reduce the need 
for blood transfusions4,7,8,9

n	Ultrafiltration using the Aquadex SmartFlow™ system offers a 
safe and precise approach to treating fluid overload

n	Has been shown to have no significant changes to electrolytes10

n	Reduction of neurohormonal stimulation (RAAS)11

n	Stabilizes or improves cardiac hemodynamics12

n	Restores diuretic effectiveness in patients, allowing for an 
improved response to diuretic agents13,14

Managing Fluid Overload in Critical Care/Post-CV Surgery Patients Using Ultrafiltration
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Product Information

Aquadex SmartFlow™ System

The Aquadex SmartFlow System uses a simplified approach to ultrafiltration 
for the removal of salt and water in patients with hypervolemia, or fluid 
overload. Compared to renal replacement devices used for ultrafiltration,  
the Aquadex SmartFlow System is smaller and more portable.
Physicians can specify and adjust the exact amount and rate of fluid to be 
removed from each patient, resulting in a gradual reduction that has been 
shown to have no significant clinical impact on blood pressure, heart rate, 
or the balance of electrolytes (e.g. sodium, potassium, etc.) in the body.1

Up to 500 mL per hour of excess fluid can be removed with no clinically 
significant impact on electrolyte balance.1,2

Sources:
[1] RAPID Trial: Bart BA, et al. J Am Coll  Cardiol. 2005 Dec 6; 46(11): 2043-2046.
[2] SAFE Trial: Jaski BE, et al. J Card Fail. 2003 Jun; 9(3): 227-231.

Features & Benefits

SIMPLE

n	Easy set-up and monitoring allows for up to 4:1 patient to nurse ratio
n	Highly automated with only one setting required to begin
n	Smart alarms/alerts prompt action when necessary

FLEXIBLE

n	Perform therapy through peripheral or central venous access
n	Portable system with small 35 ml extracorporeal volume meets patient 
      needs in a multitude of clinical settings
n	Customizable HCT monitor can be tailored to individual patient needs

SMART

n	HCT sensor provides real time measurement of % blood volume change
n	SvO2 monitoring provides insights into tissue oxygen delivery
n	Filter Alert prompts action to extend filter life and reduce therapy time
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Product Information

Easy to Operate, Safe to Use 
n	Controllable fluid reduction and individualized patient fluid removal

n	Perform therapy through peripheral or central venous access

n	Highly automated with only one setting required to begin

n	Hematocrit sensor provides real time measurement of % blood volume change  

n	User defined hematocrit limit

n	SvO2 monitoring provides insights into tissue oxygen delivery

Blood Leak Detector

Hemofilter

Display Screen

Ultrafiltrate Pressure Sensor 
& Infusion Pressure Sensor

Air Detector

Touch Pad 

Withdrawal 
Pressure
Sensor

Data Key

Hematocrit 
Monitoring

Simplified approach to ultrafiltration 
for the removal of isotonic fluid. 
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Product Information

Infusion Pressure Sensor

Filter

Ultrafiltrate 
Pressure Sensor

Blood Leak Detector

Ultrafiltrate Weight Scale

Infusion Priming Adaptor

Clip Clamp

Withdrawal 
Priming Adaptor

Drain Valve

Withdrawal Lumen

Blood Pump

Access Port

Infusion Lumen

Withdrawal 
Pressure Sensor

Sensor Clip 
& Blood 

Chamber

Ai
r 

De
te

ct
or

Clip Clamp

Ultrafiltrate 
Collection Bag

Ultrafiltrate Pump

Clip Clamp

Access Port

Aquadex System Fluid Path

Fully Integrated Blood Circuit Set

n  Patented filter designed to reduce clotting 

n  Air and blood leak detectors to ensure correct operation

n  Needleless access ports for aspiration or infusion of fluids

n  Filter Resistance Alert prompts action to help extend circuit life

Blood Circuit Set
Uniquely designed for the removal of 
isotonic fluid with a low extracorporeal 
blood volume of approximately 35 ml. 
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Product Information

CHFS Resources

Venous Access Considerations

Click on the links below to access 
the complete product resource.

Therapy Guidelines Card

Dual Lumen Extended 
Length Catheter

Console and Blood Set Brochure

Quick Reference Guide

https://www.chf-solutions.com/wp-content/uploads/2020/05/19-1928-B_Venous-Access-Considerations.pdf
https://www.chf-solutions.com/wp-content/uploads/2020/03/18-2052-B_Therapy-Guide-Card.pdf
https://www.chf-solutions.com/wp-content/uploads/2020/03/18-2019-C_Catheter-Brochure.pdf
https://www.chf-solutions.com/wp-content/uploads/2020/03/18-2019-C_Catheter-Brochure.pdf
https://www.chf-solutions.com/wp-content/uploads/2020/05/DIGITAL_18-2020-D_Console-and-Blood-set_Brochure.pdf
https://www.chf-solutions.com/wp-content/uploads/2020/05/DIGITAL_16-05629-G_SmartFlow-Quick-Reference-Guide_MAY20.pdf
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Clinical References

20-2104-A

Additional Reading on Role of Ultrafiltration in the 
Treatment of Critical Care/Post-CV Surgery Patients

https://bmcnephrol.biomedcentral.com/articles/10.1186/
s12882-016-0323-6abstract https://link.springer.com/article/10.1007/s12055-007-0016-7

https://pubmed.ncbi.nlm.nih.gov/25173721/ https://pubmed.ncbi.nlm.nih.gov/10789569/

https://pubmed.ncbi.nlm.nih.gov/11568065/ https://pubmed.ncbi.nlm.nih.gov/23429100/

https://pubmed.ncbi.nlm.nih.gov/11235728/

https://pubmed.ncbi.nlm.nih.gov/22578899/

https://pubmed.ncbi.nlm.nih 
gov/23439737/#:~:text=CONCLUSIONS%3A%20
Administration%20of%20large%20volumes,day%20
mortality%20in%20cardiac%20surgery.

https://journals.sagepub.com/doi/
abs/10.1177/026765910101600106

1.	https://bmcnephrol.biomedcentral.com/articles/10.1186/s12882-016-0323-6
https://cjasn.asnjournals.org/content/14/10/1432.abstract
https://link.springer.com/article/10.1007/s12055-007-0016-7
https://pubmed.ncbi.nlm.nih.gov/25173721/
https://pubmed.ncbi.nlm.nih.gov/10789569/
https://pubmed.ncbi.nlm.nih.gov/11568065/
https://pubmed.ncbi.nlm.nih.gov/23429100/
https://pubmed.ncbi.nlm.nih.gov/11235728/
https://pubmed.ncbi.nlm.nih.gov/22578899/
https://pubmed.ncbi.nlm.nih.gov/23439737/#:~:text=CONCLUSIONS%3A%20Administration%20of%20large%20volumes,day%20mortality%20in%20cardiac%20surgery.
https://journals.sagepub.com/doi/abs/10.1177/026765910101600106
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Patient Care Pathway

GENERAL SYMPTOMS
OF FLUID OVERLOAD

Fluid Overload Patient Care Pathway with Aquadex SmartFlowTM System

PATIENT IDENTIFICATION

• Outpatient diuretics uptritrated
    without adequate response

• Frequently present with fluid overload

Expedited fluid removal path

CRITICAL CARE/POST CARDIAC SURGERY  

© 2020 CHF Solutions, Inc. All Rights Reserved. 20-2101-A

*Consider stopping electrolyte replacement 
 CHFS Medical Advisory Board consultation was sought on the pathway.

PATIENT

Presents with
fluid overload

At risk for
fluid overload 

Develops
fluid overload

FLUID OVERLOAD requiring UF
(MAP >70mmHg)

RECORD Hct and SvO2, baseline
DEFINE target ranges 
 (e.g. 10% from baseline)
START UF 100 ml/h
MONITOR Hct and SvO2 

Hct increase 
SvO2 decrease

Hct within range 
SvO2 within range

Decrease UF

Hct within range
SvO2 decrease

Hct increase
SvO2 within range

Increase UF
(as prescribed 
by physician)

Stop UF (standby)

SvO2 within range

SaO2 ?
Agitation?

Fever?
Hemorrhage?

GOAL
Target fluid removal goal achieved.

Goal Dry weight achieved. “Best dry weight” achieved.
Evidence of poor tolerance of fluid removal AND UF rate <100/hr

OR net negative <1 L/24 hrs

Evaluate transition to oral diuretics.
If oral diuretics indicated, consider lower home dose.
Follow GWTG or ACC transitional care guidelines 7-8

INITIATE AQUADEX THERAPY

Reassess HCT and SvO2 after 4 hours
and adjust UF rate on patient fluid removal goals.

• Heart rate
• Blood pressure

 • SCr level
• Urine output

Start anticoagulation
unless contraindicated 

 Obtain vascular access 

• Optional second dose of diuretics double
   previous dose or repeat FST

Continue to
dose diuretics Stop diuretics* 

CURRENTLY ON DIURETICS?

• IV diuretics at double the baseline oral dose or
• Furosemide Stress Test (FST) 1.5 mg/kg IV bolus

• Lasix 40 mg IV or
• FST: 1 mg/kg IV bolus

YES NO

YES NO

MONITOR
Spot urine Na+  <50 mmol

AND/OR
FST: Net output 200 ml/hr over 2 hours

MONITOR
Spot urine Na+  <50 mmol

AND/OR
FST: Net output 200 ml/hr over 2 hours

Fluid overload as indicated by at least 2 of the following:1-8

1. Patient weight

 • 10 lbs. > dry weight

 • >5 lbs. for pt weighing <50 kg

2. Echo findings FO and/or right heart failure
  • RV dilation, TAPSE <16 mm

 • IVC diameter 21 mm

 • IVC collapse <50% with sniff 

3. Hypoxia

 • Respiratory  failure

 • SpO2 <91%  by pulse ox or PaO2 <60 mmHg
     on RA measured by ABG

 • PaO2/FiO2 ratio <300 mmHG  

 • Pulmonary edema

4. Hemodynamics 

 • CVP > 12 cm H20

 • LVEDP or PCWP >20 mmHg

5. Elevated mortality risk score

6. Physical Exam 

 • JVD >8 cm H2O

 • Peripheral or sacral edema >/= 2+

[1]CHF Solutions Medical advisory board meeting 2020 recommendations.
[2]Schneider M. & Binder T. The Cent Europ J of Med. 2018: 130:413-420
[3]Zaidi  A et al. British Society of Echocardiography 2020
[4]Steele AM. Under pressure: ABP, CVP, what are the numbers really telling us?
   Proc 12th IVECCS 2006:815-818.
[5]Frankel LR. Monitoring techniques for the critically ill infant and child. In: Behrman RE,   
   Kliegman RM, Jenson HB, eds.Nelson Textbook of Pediatrics. 17th ed. Philadelphia, PA:  
   Saunders; 2004:273-276.
[6]Pinson R. Assoc of Clinc Docum Improve. 2014. 19-27
[7]Adjustable UF guideines used by the AVOID-HF Study Investigators,
   Constanzo MR et al. J ACC. 2017.16;69(19):2428-2445. 
[8]Rapsang AG & Shyam DC. Indian J of Crit Care. 2014; 18(4):220-230
[9] www.heart.org. 
[10]www.cvquality.acc.org.

OR
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Patient Care Pathway

GENERAL SYMPTOMS
OF FLUID OVERLOAD

Fluid Overload Patient Care Pathway with Aquadex SmartFlowTM System

PATIENT IDENTIFICATION

• Outpatient diuretics uptritrated
    without adequate response

• Frequently present with fluid overload

Expedited fluid removal path

CRITICAL CARE/POST CARDIAC SURGERY  

© 2020 CHF Solutions, Inc. All Rights Reserved. 20-2101-A

*Consider stopping electrolyte replacement 
 CHFS Medical Advisory Board consultation was sought on the pathway.

PATIENT

Presents with
fluid overload

At risk for
fluid overload 

Develops
fluid overload

FLUID OVERLOAD requiring UF
(MAP >70mmHg)

RECORD Hct and SvO2, baseline
DEFINE target ranges 
 (e.g. 10% from baseline)
START UF 100 ml/h
MONITOR Hct and SvO2 

Hct increase 
SvO2 decrease

Hct within range 
SvO2 within range

Decrease UF

Hct within range
SvO2 decrease

Hct increase
SvO2 within range

Increase UF
(as prescribed 
by physician)

Stop UF (standby)

SvO2 within range

SaO2 ?
Agitation?

Fever?
Hemorrhage?

GOAL
Target fluid removal goal achieved.

Goal Dry weight achieved. “Best dry weight” achieved.
Evidence of poor tolerance of fluid removal AND UF rate <100/hr

OR net negative <1 L/24 hrs

Evaluate transition to oral diuretics.
If oral diuretics indicated, consider lower home dose.
Follow GWTG or ACC transitional care guidelines 7-8

INITIATE AQUADEX THERAPY

Reassess HCT and SvO2 after 4 hours
and adjust UF rate on patient fluid removal goals.

• Heart rate
• Blood pressure

 • SCr level
• Urine output

Start anticoagulation
unless contraindicated 

 Obtain vascular access 

• Optional second dose of diuretics double
   previous dose or repeat FST

Continue to
dose diuretics Stop diuretics* 

CURRENTLY ON DIURETICS?

• IV diuretics at double the baseline oral dose or
• Furosemide Stress Test (FST) 1.5 mg/kg IV bolus

• Lasix 40 mg IV or
• FST: 1 mg/kg IV bolus

YES NO

YES NO

MONITOR
Spot urine Na+  <50 mmol

AND/OR
FST: Net output 200 ml/hr over 2 hours

MONITOR
Spot urine Na+  <50 mmol

AND/OR
FST: Net output 200 ml/hr over 2 hours

Fluid overload as indicated by at least 2 of the following:1-8

1. Patient weight

 • 10 lbs. > dry weight

 • >5 lbs. for pt weighing <50 kg

2. Echo findings FO and/or right heart failure
  • RV dilation, TAPSE <16 mm

 • IVC diameter 21 mm

 • IVC collapse <50% with sniff 

3. Hypoxia

 • Respiratory  failure

 • SpO2 <91%  by pulse ox or PaO2 <60 mmHg
     on RA measured by ABG

 • PaO2/FiO2 ratio <300 mmHG  

 • Pulmonary edema

4. Hemodynamics 

 • CVP > 12 cm H20

 • LVEDP or PCWP >20 mmHg

5. Elevated mortality risk score

6. Physical Exam 

 • JVD >8 cm H2O

 • Peripheral or sacral edema >/= 2+

[1]CHF Solutions Medical advisory board meeting 2020 recommendations.
[2]Schneider M. & Binder T. The Cent Europ J of Med. 2018: 130:413-420
[3]Zaidi  A et al. British Society of Echocardiography 2020
[4]Steele AM. Under pressure: ABP, CVP, what are the numbers really telling us?
   Proc 12th IVECCS 2006:815-818.
[5]Frankel LR. Monitoring techniques for the critically ill infant and child. In: Behrman RE,   
   Kliegman RM, Jenson HB, eds.Nelson Textbook of Pediatrics. 17th ed. Philadelphia, PA:  
   Saunders; 2004:273-276.
[6]Pinson R. Assoc of Clinc Docum Improve. 2014. 19-27
[7]Adjustable UF guideines used by the AVOID-HF Study Investigators,
   Constanzo MR et al. J ACC. 2017.16;69(19):2428-2445. 
[8]Rapsang AG & Shyam DC. Indian J of Crit Care. 2014; 18(4):220-230
[9] www.heart.org. 
[10]www.cvquality.acc.org.

OR
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1. 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.

2. Patient selection:

a. Fluid overload and two of the following

i. ____ lbs/kg over dry weight (estimated)

II. IV Diuretic Dose ≥ ____ mg furosemide or equivalent (1 mg bumetanide or 20 mg torsemide=40 mg furosemide)

iii. Diuresis < _____ cc/hr, and/or ≥ _____ mg/dl sCr rise

iv. ___ hospitalizations in ______ days

v. readmission

3. Labs:

a. CBC prior to treatment and every_____hour_____days during treatment

b. BMP prior to treatment and every_____hour_____days during treatment

c. CMP prior to treatment and every_____hour_____days during treatment

e. Other Labs:_______________________________________________________________

4. Anticoagulation therapy (e.g. aPTT, PTT, INR, etc):

a. Keep the patient is contraindicated

b. Labs: obtain anticoagulation level prior to treatment

i. ___PT/INR, PTT now and every ____ hrs. Every ____ day

ii. ___ACT now and  every _____ hrs

iii. ___AntiXa level and every ____ day(s)

iv. follow PTT based on heparin protocol

c. Therapy

i. Heparin with DVT protocol dosing or

ii. Alternative therapy

____ Continuous slow infusion of heparin (e.g. 500 units/hr)1

____ ECMO Heparin protocols, narrower range of PTT (for example 40-60 sec general range)2 

____ Heparinized saline to prime/reprime the circuit (for example 5000 units in 500 ml normal saline or 5000 units 
in 1L normal saline)3-4

  Bolus of Heparin prior to initiation of therapy:
____ Priming circuit with Heparin in saline 5000 Units/L in saline (9 mg/ml)4

____ Weight based option: patient on Heparin gtt, with subtherapeutic PTT, bolus units/kg per Heparin protocol5 

ULTRAFILTRATION ORDERS USING THE AQUADEX SMARTFLOW™

CHF Solutions is providing this template in association with the delivery of Ultrafiltration therapy with the Aquadex SmartFlow 
(Rx Only) to patients with fluid overload who have failed diuretic therapy. This template is intended to be customized for standardization
& compliance with an institution’s standard operating procedures and does not take the place of the Aquadex SmartFlow User’s Guide. 
Physician & hospital staff judgment should be exercised at all times in the care of the patient. For HCP use only.

Patient #:_________________________ Date: _________________ Time: ______________

Standing Orders Template
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ULTRAFILTRATION ORDERS USING THE AQUADEX SMARTFLOW

5. Venous access:

a.____ CHF 6Fr. dual, triple or quad lumen (with at least 2 lines 16ga or larger) Peripheral Extended Length Catheter (dELC), 

-- OR --

b.____ 7-8Fr. dual lumen central line (dual 14ga or dual 16ga). -- OR --

c.___________________________________________________

d. Remove all extensions and needle-less systems from the lines when connecting blood circuit (e.g. hub to hub) 

6. Before starting treatment:

a. Diuretic and electrolyte replacement therapies may be discontinued for duration of Aquapheresis treatment.

b. Ensure venous access is patent and can deliver required blood flow.

c. Ensure blood circuit set is loaded properly (press the PRIME then HELP keys on device).

d. Prime blood circuit with a minimum of 250 ml NS and ensure prime is successfully completed. 

7. Treatment:

a. Connect blood circuit to venous access.

b. NET Fluid removal at a rate of _____ ml/hr (0-500 ml/hr) for ____ hours OR until _____ liters of fluid removed.

i. Monitor patient for clinical signs of hypovolemia and hypotension as appropriate.

c. Vital signs Q___ minutes or first ____ hour(s), then Q____ hour for duration of treatment and PRN patient status.

d. Strict INTAKE & OUTPUT during treatment.

e. IV drug therapy can be administered through the access ports on the blood circuit.

f. For laboratory testing, blood can be removed through the access port on the withdrawal side of the blood circuit. 

8. Monitoring

a. Vital signs every _____ minutes  for the first hour(s), then every _____ hr(s)

     i. Aline monitoring every _____ hr(s)

b. Hemodynamic Monitoring   

      i. CVP monitor every ___ hr(s)

      ii. PA monitoring every _____ hr(s)

      iii. CO/CI every ______ hr(s)

c. SVO2 Monitoring

i. Keep the SVO2 monitor every ___ hr(s)

ii. add contact provider for ______%

iii. if SVO2 < ____% contact provider 

iv. if SVO2 < ___% set UF rate to 0 and contact provider

d. Hematocrit Monitoring (if prescribed/available):

 i. To enable, place sensor clip on the blood set chamber and follow the onscreen instructions.

 ii.  After baselining is complete, accept the default or set the prescribed Hct Limit:

  Accept the default Hct limit, or

  Set Hct limit to (%) _______

e. Strict I& O record every _____ hr(s)

f. Daily weight ________

g. Fluid restriction ______ ml/24 hours

Standing Orders Template
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9. Call the physician or provider if:

a. SBP < ______ mm HG

b. Heart rate > ____and decreased UF rate by ______ ml/hr, or place at 0 ml/hr until stabilized.

   Once stable, Resume UF at lower rate ( i.e 50-100 ml/hr less that last rate)

c. If the Hct Limit is consistently exceeded (e.g. at least ____ “Extended UF Pump Stoppage” alerts have occurred) and 
     the patient is otherwise stable and obviously fluid overloaded, consider the following:

i. Returning the patient to the baseline position.

ii. Reducing the UF Rate by _______ (e.g. 100 ml/hr)

iii. Increasing Hct Limit to ________ (e.g. 34.5 to 35.5)

iv. 50-100 ml/hr by reducing UF rate add increasing Hct limit by ____%

10. Post therapy:

a. Maintain IV access per unit protocol ________________________________________________

b. Discontinue anticoagulation as appropriate.

c. Resume diuretics as appropriate.

Additional Orders

Physician signature  � Sent to pharmacy ______ (initials)

Printed physician name RN Name

Date/Time

Sources: [1] Beckles D. 2019. CHF Solutions’ Sponsored AATS Theatre Session, “Personalized Medicine: 
Improving Clinical Outcomes with Novel Fluid Management Strategies. www.chf-solutions.com. [2]Raffini L.  
Anticoagulation with VADs and ECMO: walking the tightrope. Am Soc Hematology. 2017. 674-681.[3]Ziyaeifard 
M, Alizadehas A et al Heparinized and saline solutions in the maintenance of arterial and central venous 
catheters after cardiac surgery. Anesth Pain Med.2015.5(4);e28056. [4]Skagerlind MS & Stegmayr BG. An 
evaluation of four modes of low-dose anticoagulation during intermittent hemodialysis. Europ J of Clinical 
Pharm. 2018:74(3):267-274. [5]Peterangelo M. Incorporating Aquapheresis into the hospital setting: A practical 
approach. Prog Cardiovasc Nurs. 2008;23:168-172.
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Vendor Information

Legal Name: CHF Solutions, Inc 

Address: 12988 Valley View Rd,

    Eden Prairie, MN 55344 

Tax ID: 68-0533453

Customer Service: 1-855-786-2778

To place an order:

• Email orders to: orders@chf-solutions.com

• Fax orders to: 952-500-8731

Remittance: Same as above

Payment method: Check/Credit Card/ACH

Electronic Funds Transfer: 

Bank: JP Morgan Chase Bank, N.A.

Account: 878351183

ABA: 075000019

Terms: Net 30 

Accounts Receivable Contact: 

Chris Paulson

AR@chf-solutions.com

952-563-7039

Product Family: 
The Aquadex SmartFlow™ Product Line

Vendor Information

Aquadex FlexFlow® and Aquadex SmartFlow™ are trademarks of CHF Solutions, Inc.


