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Problem: Increasing Global Demand for Hemodialysis
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Problem: Increasing Global Demand for Hemodialysis

Introduction of a new clinical service is 

a fundamental component of 

continuous quality improvement to 

safeguard the ongoing delivery of clinically-

effective therapies2

1. Lok CE,, et al. KDOQI Clinical Practice Guideline for Vascular Access: 2019 Update. American Journal of Kidney Diseases. 2020 Apr;75(4):S1–164
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Solution: Adding pAVF to Vascular Access Service Offerings

7 LINC 2022  |  AV Symposium  |   501072  |  06/2022

Planning Funding Delivery

• Begin a feasibility study

• Examine how existing 

structures can be 

adapted

• Determine the 

necessary resources 

required for delivery

• Create formal business 

plan 

• Consolidate elements 

from planning phase

• Provide justification for 

funding in comparison 

to current standard of 

care

• Implement new service

• Continue process 

improvement with 

robust feedback loops



pAVF Service Requirements
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Planning Funding Delivery

Clinical/Financial

Multi-Disciplinary Team

Logistics



pAVF Service Requirements

1. Yan Wee IJ, Yap HY, Tang TY, Chong TT. A systematic review, meta-analysis, and meta-regression of the efficacy and safety of endovascular arteriovenous fistula creation. Journal of Vascular Surgery. 2020 

Jan;71(1):309-317.e5.

2. Yang S et al. Comparison of Post-Creation Procedures and Costs between Surgical and an Endovascular Approach to Arteriovenous Fistula Creation. J Vasc Access. 2017 Apr 1;18(2_suppl):S8–14

3. Arnold RJG et al. Comparison between Surgical and Endovascular Hemodialysis Arteriovenous Fistula Interventions and Associated Costs. Journal of Vascular and Interventional Radiology. 2018 Nov 

1;29(11):1558-1566.e2.
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Planning Funding Delivery
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Multi-Disciplinary Team

Logistics

Step 1: Confirm Clinical Viability

• pAVF outcomes1

• Technical success 97.5%

• 90-day Maturation rate: 89.3%

• 12-month patency: 85.7%
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Planning Funding Delivery

Clinical/Financial

Multi-Disciplinary Team

Logistics

Step 1: Confirm Clinical Viability

• pAVF outcomes1

• Technical success 97.5%

• 90-day Maturation rate: 89.3%

• 12-month patency: 85.7%

Step 2: Confirm Economic Viability

• For matched pAVF and sAVF cohorts, the 

reported average savings per patient-

year $11,240 - $16,494 as a result of 

reduced intervention rates2,3



Planning Funding Delivery

Clinical/Financial

Multi-Disciplinary Team

Logistics

pAVF Service Requirements
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Step 3: Identify key stakeholders and 

role of the vascular access multi-

disciplinary team

Clinical 
Stakeholders 

Planning

Non-Clinical 
Stakeholders

Hospital management

Care givers

Patient

Nephrologists

IR/ IN

IR Clinical Nurse Specialists

Vascular access surgeons

Dialysis nurses

Vascular scientist

Anesthetists 



• Essential to making sure things moved forward 

• Connects patients to internal stakeholders, including nephrologists 

• Applicability of pAVF creation to the patient’s individualized dialysis vascular 

access life-plan

• Added information for patients to website 
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Patient Advocacy is Critical Planning Funding Delivery

Clinical/Financial

Multi-Disciplinary Team

Logistics



pAVF Service Requirements
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Planning Funding Delivery

Clinical/Financial

Multi-Disciplinary Team

Logistics

Step 4: Outline the structure of the proposed service

• Referral pathway and screening for appropriate 

selection of patients

• Procedural considerations

• Follow-up: fistula surveillance, dialysis and 

maintenance



pAVF Service Requirements
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Planning Funding Delivery

Clinical/Financial

Multi-Disciplinary Team

Logistics

Step 5: Build a business plan

• Business plan requirements differ based on:

• Healthcare setting

• Clinical governance structure

• Geography

Key Takeaways: 
• It’s best for patients 

and financial interests 

of the hospital

• It’s feasible given 

current personnel and 

logistical constraints



Listed for 

Percutaneous 

AVF

pAVF Service Requirements
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Planning Funding Delivery

Clinical/Financial

Multi-Disciplinary Team

LogisticsWhich patients may 

be eligible? 

Pre-Dialysis Patients

Primary care referral

Secondary care referrals

•Diabetes

•Hypertension

•Specialist Nephrology

•Renal Transplant

•Urology

Dialysis Patients

•Peritoneal dialysis patients

•Hemodialysis patients (CVC, AVF, AVG)

•Failing renal transplant patients

Low-Clearance

Nephrology

Clinic

Discussion at 

Vascular Access 

Multidisciplinary 

Team

pAVF One-Stop Clinic

Vascular US Screening

Joint Vascular Access

Surgery and IR Clinic

Listed for other 

vascular access 

(e.g. surgical AVF)

Suitable 

for pAVF
Not suitable 

for pAVF



pAVF Service Requirements
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Planning Funding Delivery

Clinical/Financial

Multi-Disciplinary Team

Logistics

US at  
week 1

US & clinic 
at week 3/4

US at 

week 8

Adequate 

maturation 

on VUS

Inadequate 

maturation 

on VUS

Discuss with 
Multi-

Disciplinary 
Team

Referrals 

Discuss 
with MDT

Signs of 

dysfunction

Dialysis

Intervention



Conclusions
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• Alignment of key clinical and 

non-clinical stakeholders is 

essential

• Clinical data and financials 

provide sound justification for 

starting pAVF 
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• Alignment of key clinical and 

non-clinical stakeholders is 

essential

• Clinical data and financials 

provide sound justification for 

starting pAVF 

• Critical components for success service 

include:

• appropriate patient screening and 

selection

• pAVF procedure expertise and training

• patient follow-up protocol and MDT 

referral

• prospective data collection w/ feedback 

loops to allow for changes and 

improvements 



Thank you



Ellipsys™ vascular access system

Brief Statement

Indications

The EllipsysTM system is indicated for the creation of a proximal radial artery to perforating vein anastomosis via a retrograde venous access approach in patients with 

a minimum vessel diameter of 2.0 mm and less than 1.5 mm of separation between the artery and vein at the fistula creation site who have chronic kidney disease 

requiring dialysis.

Contraindications
The Ellipsys™ system is contraindicated for use in patients with target vessels that are <2 mm in diameter.  The Ellipsys™ System is contraindicated for use in patients 

who have a distance between the target artery and vein > 1.5 mm

Warnings
• The Ellipsys™ system has only been studied for the creation of an AV fistula using the proximal radial artery and the adjacent perforating vein.  It has not been 

studied in subjects who are candidates for surgical fistula creation at other locations, including sites distal to this location.
• The Ellipsys™ system is not intended to treat patients with significant vascular disease or calcification in the target vessels.

• The Ellipsys™ system has only been studied in subjects who had a patent palmar arch and no evidence of ulnar artery insufficiency.

• Use only with the Ellipsys™ Power Controller, Model No. AMI-1001.

• The Ellipsys™ Catheter has been designed to be used with the 6 F Terumo Glidesheath Slender™*.  If using a different sheath, verify the catheter can be advanced 

through the sheath without resistant prior to use.

• Use ultrasound imaging to ensure proper placement of the catheter tip in the artery before retracting the sheath, since once the distal tip of the catheter has been 

advanced into the artery, it cannot be easily removed without creation of the anastomosis.  If the distal tip is advanced into the artery at an improper location, 

complete the procedure and remove the catheter as indicated in the directions for use.  It is recommended that a follow-up evaluation of the patient is performed 

using appropriate clinical standards of care for surgical fistulae to determine if any clinically significant flow develops that require further clinical action. 
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Ellipsys™ vascular access system

Brief Statement cont’d

Precautions

• This product is sterilized by ethylene oxide gas.

• Additional procedures are expected to be required to increase and direct blood flow into the AVF target outflow vein and to maintain patency of the AVF.  Care 

should be taken to proactively plan for any fistula maturation procedures when using the device.
• In the Ellipsys™ study, 99% of subjects required balloon dilatation (PTA) to increase flow to the optimal access vessel and 62% of subjects required embolization 

coil placement in competing veins to direct blood flow to the optimal access vessel.  Prior to the procedure, care should be taken to assess the optimal access 

vessel for maturation, the additional procedures that may be required to successfully achieve maturation, and appropriate patient follow-up.  Please refer to the 

“Arteriovenous Fistula (AVF) Maturation” section of the labeling for guidance about fistula flow, embolization coil placement, and other procedures to assist fistula 

maturation and maintenance. 
• The Ellipsys™ System is intended to only be used by physicians trained in ultrasound guided percutaneous endovascular interventional techniques using 

appropriate clinical standards for care for fistula maintenance and maturation including balloon dilatation and coil embolization.

• Precautions to prevent or reduce acute or longer-term clotting potential should be considered.  Physician experience and discretion will determine the appropriate 

anticoagulant/antiplatelet therapy for each patient using appropriate clinical standards of care.  

Potential Adverse Events

Potential complications that may be associated with creation and maintenance of an arteriovenous fistula include, but may not be limited to, the following:

• Total occlusion, partial occlusion or stenosis of the anastomosis or adjacent outflow vein

• Stenosis of the central AVF outflow requiring treatment per the treatment center’s standard of care

• Failure to achieve fistula maturation

• Incomplete vessel ligation when using embolization coil to direct flow

• Steal Syndrome

• Hematoma

• Infection or other complications

• Need for vessel superficialization or other maturation assistance procedures.

CAUTION: Federal (USA) law restricts this device to sale by or on the order of a physician.

Important Information: Indications, contraindications, warnings, and instructions for use can be found in the product labelling supplied with each device. 
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IN.PACT™ AV Paclitaxel-coated PTA balloon catheter 

Brief Statement

Indications for Use:

The IN.PACT™ AV Paclitaxel-coated PTA Balloon Catheter is indicated for percutaneous transluminal angioplasty, after appropriate vessel preparation, for the treatment of obstructive lesions up to 

100 mm in length in the native arteriovenous dialysis fistulae with reference vessel diameters of 4 to 12 mm.

Contraindications

• The IN.PACT AV DCB is contraindicated for use in the following anatomy and patient types:

• Coronary arteries, renal arteries, and supra-aortic/cerebrovascular arteries

• Patients who cannot receive recommended antiplatelet and/or anticoagulant therapy

• Patients judged to have a lesion that prevents complete inflation of an angioplasty balloon or proper placement of the delivery system

• Patients with known allergies or sensitivities to paclitaxel

• Women who are breastfeeding, pregnant, or are intending to become pregnant, or men intending to father children. It is unknown whether paclitaxel will be excreted in human milk and whether 

there is a potential for adverse reaction in nursing infants from paclitaxel exposure

Warnings

• A signal for increased risk of late mortality has been identified following the use of paclitaxel-coated balloons and paclitaxel-eluting stents for femoropopliteal arterial disease 

beginning approximately 2-3 years post-treatment compared with the use of non-drug coated devices. There is uncertainty regarding the magnitude and mechanism for the 

increased late mortality risk, including the impact of repeat paclitaxel-coated device exposure. Inadequate information is available to evaluate the potential mortality risk associated 

with the use of paclitaxel-coated devices for the treatment of other diseases/conditions, including this device indicated for use in arteriovenous dialysis fistulae. Physicians should 

discuss this late mortality signal and the benefits and risks of available treatment options for their specific disease/condition with their patients.

• Use the product prior to the Use-by date specified on the package.

• Contents are supplied sterile. Do not use the product if the inner packaging is damaged or opened.

• Do not use air or any gaseous medium to inflate the balloon. Use only the recommended inflation medium (equal parts contrast medium and saline solution).

• Do not move the guidewire during inflation of the IN.PACT AV DCB.

• Do not exceed the rated burst pressure (RBP). The RBP is based on the results of in vitro testing. Use of pressures higher than RBP may result in a ruptured balloon with possible intimal 

damage and dissection.

• The safety of using multiple IN.PACT AV DCBs with a total drug dosage exceeding 15,105 μg paclitaxel has not been evaluated clinically.
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IN.PACT™ AV Paclitaxel-coated PTA balloon catheter 

Brief Statement

Precautions

• This product should only be used by physicians trained in percutaneous transluminal angioplasty (PTA).

• Assess risks and benefits before treating patients with a history of severe reaction to contrast agents. Identify allergic reactions to contrast media and antiplatelet therapy before treatment and 

consider alternatives for appropriate management prior to the procedure.

• This product is not intended for the expansion or delivery of a stent.

• Do not use the IN.PACT AV DCB for pre-dilatation or for post-dilatation.

• This product is designed for single patient use only. Do not reuse, reprocess, or resterilize this product. Reuse, reprocessing, or resterilization may compromise the structural integrity of the 

device and/or create a risk of contamination of the device, which could result in patient injury, illness, or death.

• The use of this product carries the risks associated with percutaneous transluminal angioplasty, including thrombosis, vascular complications, and/or bleeding events

• The safety and effectiveness of the IN.PACT AV DCB used in conjunction with other drug-eluting stents or drug-coated balloons in the same procedure has not been evaluated. 

• The extent of the patient’s exposure to the drug coating is directly related to the number of balloons used. Refer to the Instructions for Use (IFU) for details regarding the use of multiple balloons 

and paclitaxel content.

• Appropriate vessel preparation, as determined by the physician to achieve residual stenosis of ≤ 30%, is required prior to use of the IN.PACT AV DCB. Vessel preparation of the target lesion 

using high-pressure PTA for pre-dilatation was studied in the IN.PACT AV Access clinical study. Other methods of vessel preparation, such as atherectomy, have not been studied clinically with 

IN.PACT AV DCB.

Potential Adverse Effects

• Potential adverse effects which may be associated with balloon catheterization may include, but are not limited to, the following: abrupt vessel closure, allergic reaction, arrhythmias, arterial or 

venous aneurysm, arterial or venous thrombosis, death, dissection, embolization, hematoma, hemorrhage, hypotension/hypertension, infection, ischemia or infarction of tissue/organ, loss of 

permanent access, pain, perforation or rupture of the artery or vein, pseudoaneurysm,  restenosis of the dilated vessel, shock, stroke, vessel spasms or recoil.

• Potential complications of peripheral balloon catheterization include, but are not limited to, the following: balloon rupture, detachment of a component of the balloon and/or catheter system, failure 

of the balloon to perform as intended, failure to cross the lesion. These complications may result in adverse effects.

• Although systemic effects are not anticipated, potential adverse effects not captured above that may be unique to the paclitaxel drug coating include, but are not limited to, the following: 

allergic/immunologic reaction, alopecia, anemia, gastrointestinal symptoms, hematologic dyscrasia (including leucopenia, neutropenia, thrombocytopenia), hepatic enzyme changes, histologic 

changes in vessel wall, including inflammation, cellular damage, or necrosis, myalgia/arthralgia, myelosuppression, peripheral neuropathy.

• Refer to the Physician’s Desk Reference for more information on the potential adverse effects observed with paclitaxel. There may be other potential adverse effects that are unforeseen at this 

time.

• Please reference appropriate product Instructions for Use for a detailed list of indications, warnings, precautions and potential adverse effects. This content is available electronically at 

www.manuals.medtronic.com.

CAUTION: Federal law (USA) restricts this device to sale by or on the order of a physician.
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IN.PACT™ Admiral™Paclitaxel-coated PTA Catheter

Brief Statement

Indications for Use:

The IN.PACT™ Admiral™ Paclitaxel-coated PTA Balloon Catheter is indicated for percutaneous transluminal angioplasty, after appropriate vessel preparation, of de novo, 

restenotic, or in-stent restenotic lesions with lengths up to 360 mm in superficial femoral or popliteal arteries with reference vessel diameters of 4-7 mm.

Contraindications

The IN.PACT Admiral DCB is contraindicated for use in:

• Coronary arteries, renal arteries, and supra-aortic/cerebrovascular arteries

• Patients who cannot receive recommended antiplatelet and/or anticoagulant therapy

• Patients judged to have a lesion that prevents complete inflation of an angioplasty balloon or proper placement of the delivery system

• Patients with known allergies or sensitivities to paclitaxel

• Women who are breastfeeding, pregnant or are intending to become pregnant or men intending to father children. It is unknown whether paclitaxel will be excreted in human 

milk and whether there is a potential for adverse reaction in nursing infants from paclitaxel exposure.

Warnings

A signal for increased risk of late mortality has been identified following the use of paclitaxel-coated balloons and paclitaxel- eluting stents for femoropopliteal arterial 

disease beginning approximately 2-3 years post-treatment compared with the use of non-drug coated devices. There is uncertainty regarding the magnitude and 

mechanism for the increased late mortality risk, including the impact of repeat paclitaxel-coated device exposure. Physicians should discuss this late mortality signal 

and the benefits and risks of available treatment options with their patients.

• Use the product prior to the Use-by Date specified on the package.

• Contents are supplied sterile. Do not use the product if the inner packaging is damaged or opened.

• Do not use air or any gaseous medium to inflate the balloon. Use only the recommended inflation medium (equal parts contrast medium and saline solution).

• Do not move the guidewire during inflation of the IN.PACT Admiral DCB.

• Do not exceed the rated burst pressure (RBP). The RBP is 14 atm (1419 kPa) for all balloons except the 200 and 250 mm balloons. For the 200 and 250 mm balloons the RBP 

is 11 atm (1115 kPa). The RBP is based on the results of in vitro testing. Use of pressures higher than RBP may result in a ruptured balloon with possible intimal damage and 

dissection.

• The safety and effectiveness of using multiple IN.PACT Admiral DCBs with a total drug dosage exceeding 34,854 µg of paclitaxel in a patient has not been clinically evaluated.
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IN.PACT™ Admiral™ Paclitaxel-coated PTA catheter

Brief Statement

Precautions

• This product should only be used by physicians trained in percutaneous transluminal angioplasty (PTA).

• This product is designed for single patient use only. Do not reuse, reprocess, or resterilize this product. Reuse, reprocessing, or resterilization may compromise the structural integrity of the 

device and/or create a risk of contamination of the device, which could result in patient injury, illness, or death.

• Assess risks and benefits before treating patients with a history of severe reaction to contrast agents.

• The safety and effectiveness of the IN.PACT Admiral DCB used in conjunction with other drug-eluting stents or drug-coated balloons in the same procedure or following treatment failure has 

not been evaluated.

• The extent of the patient’s exposure to the drug coating is directly related to the number of balloons used. Refer to the Instructions for Use (IFU) for details regarding the use of multiple 

balloons and paclitaxel content.

• The use of this product carries the risks associated with percutaneous transluminal angioplasty, including thrombosis, vascular complications, and/or bleeding events

• Vessel preparation using only pre-dilatation was studied in the clinical study. Other methods of vessel preparation, such as atherectomy, have not been studied clinically with IN.PACT Admiral 

DCB.

• This product is not intended for the expansion or delivery of a stent.

Potential Adverse Effects

• The potential adverse effects (e.g. complications) associated with the use of the device are: abrupt vessel closure; access site pain; allergic reaction to contrast medium, antiplatelet therapy, or 

catheter system components (materials, drugs, and excipients); amputation/loss of limb; arrhythmias; arterial aneurysm; arterial thrombosis; arteriovenous (AV) fistula; death; dissection; 

embolization; fever; hematoma; hemorrhage; hypotension/hypertension; inflammation; ischemia or infarction of tissue/organ; local infection at access site; local or distal embolic events; 

perforation or rupture of the artery; pseudoaneurysm; renal insufficiency or failure; restenosis of the dilated artery; sepsis or systemic infection; shock; stroke; systemic embolization; vessel 

spasms or recoil; vessel trauma which requires surgical repair.

• Potential complications of peripheral balloon catheterization include, but are not limited to the following: balloon rupture; detachment of a component of the balloon and/or catheter system; failure 

of the balloon to perform as intended; failure to cross the lesion.

• Although systemic effects are not anticipated, potential adverse events that may be unique to the paclitaxel drug coating include, but are not limited to: allergic/immunologic reaction; alopecia; 

anemia; gastrointestinal symptoms; hematologic dyscrasia (including leucopenia, neutropenia, thrombocytopenia); hepatic enzyme changes; histologic changes in vessel wall, including 

inflammation, cellular damage, or necrosis; myalgia/arthralgia; myelosuppression; peripheral neuropathy.

• Refer to the Physician’s Desk Reference for more information on the potential adverse effects observed with paclitaxel. There may be other potential adverse effects that are unforeseen at this 

time.

• Please reference appropriate product Instructions for Use for a detailed list of indications, warnings, precautions and potential adverse effects. This content is available electronically at 

www.manuals.medtronic.com.

CAUTION: Federal (USA) law restricts this device to sale by or on the order of a physician.
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