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Learning Objective

Upon completion of this activity, participants 
will be able to:
Describe AVF updates



50+ Years of the AV Fistula 
‘First” AV Fistula, 1966
• Brescia, Cimino and Hurwich
• Side to side surgical anastomosis 
of cephalic vein and radial artery 
near the wrist

AV Fistula in 2017
• Surgical anastomosis of vein and artery
• Most commonly the cephalic vein and 
radial artery near the wrist or cephalic 
vein and brachial artery in upper arm

 20-60% of AVF fail to mature
 80% of patients start dialysis on a CVC
 30% of patients refuse AVF surgery

Al-Jaishi et al.  AJKD 2014
USRDS Annual report 2017
Casey et al.  AJKD 2014
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Why Do Surgical AVFs Fail?

From Bharat et al. JVS 2012;55(1):274-80 

• ~30% AVFs report stenosis 
at 6-weeks post-op1

• Surgical manipulation of the 
vein is associated with 
neointimal hyperplasia and 
primary fistula failure2

1. Cheung et al. J Am Soc Nephrol. 2017 Oct;28(10):3005-3013. 
2. Roy-Chaudhury et al. JASN 2006;17:1112-27

Flow limiting lesions often at the site of surgery 
associated with maturation failure1



endoAVF with everlinQ

1. Rajan et al. J Vasc Interv Radiol 2015; 26:484–490.
2. Yang et al. J Vasc Access 2017;28;18   (Suppl. 2):8-14.
3. Lok et al. Am J Kidney Dis. 2017; 70(4): 486-497

endoAVF
Creation Site

Arterialized superficial 
veins for cannulation

Example of an endoAVF patient at 2.5 yrs post creation

Disclaimer: This patient image is shared as an example of a potential outcomes for endoAVF patients. Individual patient outcomes 
can and do vary based on the condition of the patient, severity of disease, extent of surgery, and response to treatment. The 
everlinQ and everlinQ 4 endoAVF Systems have been issued European CE Mark for the creation of an arteriovenous fistula for 
hemodialysis and are not approved for sale in the United States.

Potential endoAVF Benefits

No scar

Few interventions to maintain 
patency1-3

Expands anatomic options for 
AVF creation

Preserves options for future 
surgical AVF



TVA everlinQ endoAVF Platform

everlinQ™4

everlinQ™
Endovascularly creates a 

functional AVF

Accesses vessels with 
a 4 Fr profile

Venous 6 Fr catheter

Arterial 6 Fr catheter 

Venous 4 Fr catheter

Arterial 4 Fr catheter 

RF Generator

DISCLAIMER: The everlinQ and everlinQ 4 endoAVF Systems have been issued European CE Mark and Health Canada Medical 
Device License for the creation of an arteriovenous fistula for hemodialysis and are not approved for sale in the United States.



TVA everlinQ endoAVF System

RF Generator

Dual catheter system utilizing RF energy to create an autologous fistula

8DISCLAIMER: The everlinQ and everlinQ 4 endoAVF Systems have been issued European CE Mark and Health Canada Medical 
Device License for the creation of an arteriovenous fistula for hemodialysis and are not approved for sale in the United States.



endoAVF Histology and Gross Anatomy

Fistula 
Tract

30 days post-op

Image of an endoAVF at day 
30 viewed from a dissected 
iliac artery of a sheep model.

• Well-healed endoAVF tract with organized, 
mature fibrous remodeling

• Lining of endoAVF tract well covered in 
endothelial cells

Shows minimal vessel trauma of the everlinQ endoAVF

TVA Medical Data on file.  RR0055 GLP Animal Study.  

9DISCLAIMER: The everlinQ and everlinQ 4 endoAVF Systems have been issued European CE Mark and Health Canada Medical 
Device License for the creation of an arteriovenous fistula for hemodialysis and are not approved for sale in the United States.



Patient Eligibility
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 Surgical AVF candidate
• Adequate heart function (ie. not NYHA Class III or IV heart 

failure) 
• Adequate upper arm veins for dialysis

 On dialysis with CVC and/or failing AVF or AVG, or 
predialysis patient in need of an access 

 Anatomic suitability for endovascular procedure

DISCLAIMER: The everlinQ and everlinQ 4 endoAVF Systems have been issued European CE Mark and Health Canada Medical 
Device License for the creation of an arteriovenous fistula for hemodialysis and are not approved for sale in the United States.



AVF Screening Similar to Surgical AVF
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Good Inflow
Brachial artery ≥ 2 mm
Triphasic flow

Good Outflow
Cephalic or basilic vein ≥ 2.5 mm
Depth ≤ 6 mm (or eligible for 

elevation) 

Good Creation Site
Proximal ulnar artery and vein ≥ 2 mm
Patent perforator with communication 

to outflow veins 3.3 mm

4.5 mm

4.7 mm

3.3 mm

Perforator to Cephalic

5.3 mm

Brachial Artery

Cephalic Vein

Ulnar Artery & Veins

Disclaimer: These patient images is shared as an example of a potential outcomes for endoAVF patients. Individual patient 
outcomes can and do vary based on the condition of the patient, severity of disease, extent of surgery, and response to treatment. 
The everlinQ and everlinQ 4 endoAVF Systems have been issued European CE Mark for the creation of an arteriovenous fistula for 
hemodialysis and are not approved for sale in the United States.



everlinQ Case Example
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Disclaimer: This case example is shared as an example of a potential outcomes for patients being assessed for an endoAVF. Individual 
patient outcomes can and do vary based on the condition of the patient, severity of disease, extent of surgery, and response to treatment. The 
everlinQ and everlinQ 4 endoAVF Systems have been issued European CE Mark for the creation of an arteriovenous fistula for hemodialysis 
and are not approved for sale in the United States.






endoAVF Building Momentum in the 
Peer-Reviewed Literature

Proof of concept

Pivotal Study

Improved Outcomes 
and Cost Savings

Real World 
Experience

13DISCLAIMER: The everlinQ and everlinQ 4 endoAVF Systems have been issued European CE Mark and Health Canada Medical 
Device License for the creation of an arteriovenous fistula for hemodialysis and are not approved for sale in the United States.



Global endoAVF Experience

• endoAVF cases have been performed with the 
everlinQ endoAVF system globally in Germany, UK, 
Greece, Switzerland, Netherlands, Paraguay, 
Australia and Canada

• endoAVF EU Post-Market Study
o Multicenter, single arm, prospective study 
o Up to 120 patients12 month follow-up

• Non-study EU cases 
o Site-reported procedure outcomes tracked
o All events adjudicated by independent Clinical Events 

Committee

DISCLAIMER: The everlinQ and everlinQ 4 endoAVF Systems have been issued European CE Mark and Health Canada Medical 
Device License for the creation of an arteriovenous fistula for hemodialysis and are not approved for sale in the United States.



FLEX
n = 33

NEAT
n = 60

EASE
n = 32

endoAVF 
EU Study

n = 32

Real World 
Cases
n = 79*

Pooled Analysis Population
n = 157

endoAVF Global Meta-Analysis

Data as of August 2017 from 28 sites in Canada, Australia, 
Germany, UK, Netherlands, Paraguay, Switzerland 

*Represents the number of cases were adequate data could be collected to evaluate procedural safety and effectiveness

15DISCLAIMER: The everlinQ and everlinQ 4 endoAVF Systems have been issued European CE Mark and Health Canada Medical 
Device License for the creation of an arteriovenous fistula for hemodialysis and are not approved for sale in the United States.



endoAVF Global Demographics

NOTE: Demographic data on “Real World” cases were not collected. 
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Characteristic Pooled
(N=157)

Sex: Male 70.7%
Age (years) 57.0 + 13.8
Race/ethnicity: 

Caucasian 50.8%
Black 0%
Asian 6.5%
Other 12.9%
Hispanic 42.7%

Body Mass Index (BMI) 27.1 + 5.7
Comorbidities

Diabetes 58.6%
Hypertension 87.9%
Coronary artery disease 17.7%
Cerebrovascular Disease 12.9%
Peripheral arterial disease 2.4%

On hemodialysis at screening 65%

DISCLAIMER: The everlinQ and everlinQ 4 endoAVF Systems have been issued European CE Mark and Health Canada Medical 
Device License for the creation of an arteriovenous fistula for hemodialysis and are not approved for sale in the United States.



Procedure Outcomes

96.8% 97.5%

0%

25%

50%

75%

100%

Pooled 
Studies
N=157

Real 
World EU

N=79

Procedure Success

 Mean baseline vein diameter: 2.7 + 0.7mm

 12% of patients experienced a 
procedure-related serious adverse event 
in the pooled studies
 Proper vessel access and closure are 

important

 6 patients experienced complications related 
to closure device

 Manual compression is recommended

 3.8% of patients experienced a 
procedure-related serious adverse event 
in “Real World” cases

Procedure Outcomes

DISCLAIMER: The everlinQ and everlinQ 4 endoAVF Systems have been issued European CE Mark and Health Canada Medical 
Device License for the creation of an arteriovenous fistula for hemodialysis and are not approved for sale in the United States.



Cannulation Outcomes

74.8%

0%

25%

50%

75%

100%

Pooled 
Studies
n=115*

2-needle Cannulation at 6 
months Pooled 

Studies
Time to cannulation, 
months (median, range) 2.1 [1.6,3.2]

• Only 14.6% of predialysis patients 
initiated dialysis with a CVC

• Only 18.6% of patients on dialysis at 
enrollment were using a CVC at 12 
months

*Represent evaluable patients at 6 months.  Patients were excluded due to lost to follow-up, missed visits and early exits from the study.

DISCLAIMER: The everlinQ and everlinQ 4 endoAVF Systems have been issued European CE Mark and Health Canada Medical 
Device License for the creation of an arteriovenous fistula for hemodialysis and are not approved for sale in the United States.



TVA everlinQ Primary Patency
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DISCLAIMER: The everlinQ and everlinQ 4 endoAVF Systems have been issued European CE Mark and Health Canada Medical 
Device License for the creation of an arteriovenous fistula for hemodialysis and are not approved for sale in the United States.



TVA everlinQ Secondary Patency

79.0%
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DISCLAIMER: The everlinQ and everlinQ 4 endoAVF Systems have been issued European CE Mark and Health Canada Medical 
Device License for the creation of an arteriovenous fistula for hemodialysis and are not approved for sale in the United States.



Interventions

Intervention Pooled
(N=157)

Subsequent vein embolization 19
Balloon angioplasty 7
Stent 0
Thrombectomy 1
Thrombolytic therapy 0
Transposition 6
Surgical AVF/AVG 4
Other 18
Total Interventions 55
% of patients with >1 intervention 24%

76% of patients required no interventions to mature/maintain the endoAVF

DISCLAIMER: The everlinQ and everlinQ 4 endoAVF Systems have been issued European CE Mark and Health Canada Medical 
Device License for the creation of an arteriovenous fistula for hemodialysis and are not approved for sale in the United States.



endoAVF vs. Surgical AVF: 
USRDS Comparison

endoAVF

Surgical AVF

• 1 month after fistula created, 50% of 
surgical AVF patients need an additional 
intervention compared to only 15% with 
endoAVF

• At 1 year, 85% of surgical AVF patients 
have had an additional intervention 
compared to only 38% of endoAVF 
patients

endoAVF patients experience fewer interventions than surgical AVF patients

Comparison of NEAT to a propensity-
score matched surgical AVF cohort 
from the United States Renal 
Database System

Arnold, R., Rajan, D, et al. Submitted Manuscript

endoAVF
NEAT data

Surgical AVF
USRDS data

DISCLAIMER: The everlinQ and everlinQ 4 endoAVF Systems have been issued European CE Mark and Health Canada Medical 
Device License for the creation of an arteriovenous fistula for hemodialysis and are not approved for sale in the United States.



23DISCLAIMER: The everlinQ and everlinQ 4 endoAVF Systems have been issued European CE Mark and Health Canada Medical 
Device License for the creation of an arteriovenous fistula for hemodialysis and are not approved for sale in the United States.



Conclusions

• everlinQ endoAVF platform adds additional 
fistula options for patients and physicians 

• Multiple clinical studies and real-world 
experience have shown:
 High technical success and acceptable complication 

rates

 High cannulation success 

 High patency with low interventions

24DISCLAIMER: The everlinQ and everlinQ 4 endoAVF Systems have been issued European CE Mark and Health Canada Medical 
Device License for the creation of an arteriovenous fistula for hemodialysis and are not approved for sale in the United States.
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