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Learning Objective

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

Describe AVF updates
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50+ Years of the AV Fistula

‘First” AV Fistula, 1966 AV Fistulain 2017

* Brescia, Cimino and Hurwich  Surgical anastomosis of vein and artery

» Side to side surgical anastomosis » Most commonly the cephalic vein and
of cephalic vein and radial artery radial artery near the wrist or cephalic

near the wrist

A Ny

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 4
USRDS Annual report 2017
Casey et al. AJKD 2014



Why Do Surgical AVFs Fail?

Flow limiting lesions often at the site of surgery

associated with maturation failure?

« ~30% AVFs report stenosis e —
at 6-weeks post-op?

/)L .

e Surgical manipulation of the
vein is associated with S e
neointimal hyperplasia and I g %fm\ i
primary fistula failure? f‘j“ZjL*f m

horizontal axis

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

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



endoAVF with everlinQ

Potential endoAVF Benefits

NoO scar

[—

Few interventions to maintain
patency* endoAVF

Expands anatomic options for ~ Creation Sit?\_\_
AVF creation =y

e

Arterialized superficial
veins for cannulation

Preserves options for future
surgical AVF

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

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.



TVA everlinQ endoAVF Platform

s Endovascularly creates a
functional AVF

Venous 6 Fr catheter

-~ Arterial 6 Fr éétheter

Accesses vessels with
a 4 Fr profile

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

Dual catheter system utilizing RF energy to create an autologous fistula

Venous catheter

P, \

Magnets Arterial catheter

6 Fr rapid exchange Radiofrequency electrode creates fistula
==
—_—

6 Fr over-the-wire W

Embedded magnets align catheters

RF Generator

DISCLAIMER: The everlinQ and everlinQ 4 endoAVF Systems have been issued European CE Mark and Health Canada Medical 8
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

Shows minimal vessel trauma of the everlinQ endoAVF

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

» Lining of endoAVF tract well covered in
endothelial cells

30 days post-op

— ~[Fistula

Image of an endoAF at day
Tract 46

30 viewed from a dissected
iliac artery of a sheep model.

nima 5-503

TVA Medical Data on file. RR0O055 GLP Animal Study. ﬁ»
DISCLAIMER: The everlinQ and everlinQ 4 endoAVF Systems have been issued European CE Mark and Health Canada Medical b

Device License for the creation of an arteriovenous fistula for hemodialysis and are not approved for sale in the United States. 9



Patient Eligibility

v Surgical AVF candidate

« Adequate heart function (ie. not NYHA Class Il or IV heart
failure)
« Adequate upper arm veins for dialysis

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

v Anatomic suitability for endovascular procedure

DISCLAIMER: The everlinQ and everlinQ 4 endoAVF Systems have been issued European CE Mark and Health Canada Medical 10
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

Brachial Artery

Brachial artery =2 mm

v'Good Inflow e
Triphasic flow ' ‘

v'Good Outflow
Cephalic or basilic vein 2 2.5 mm
Depth < 6 mm (or eligible for
elevation)

v' Good Creation Site
Proximal ulnar artery and vein 2 2 mm
Patent perforator with communication
to outflow 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 11
hemodialysis and are not approved for sale in the United States.



everlinQ Case Example

o

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 12

and are not approved for sale in the United States.






endoAVF Building Momentum In the

_J Original Investigation

Percutaneous Creation of an £

for |
Dheeraj K. Rajan, MD, Adrian Ebm
Jesus M. R
ABSTRACT
AVFs) ermated by oo  surgical 1

e
long-term patency. This study i
of percuancous AVFs (pAVFs) in providing hemodialysis aceess,
Materials and Methods: From August 2012 to September 2013, a percuts
between the proximal ulnar artery and a closely associated ulnar vein in 33
to PAVF maturity were recorded, as was dlinical effectivencss at 6 months,
Results: A pAVF was successfully created in 32 of 33 paticnts (97%). Fon
canscs unrelated to the procodurs; one patient was lost to follow-up, Of the rg
dialysis via their pAVE at 6 months. Two additional patients had usable acees
sponiancous pAVF thrombosis cceurred in a patient with preexisiing cont
‘months was 96.2% (26 of 27; standard ermor, 3 !“hj Mean time to pAan
one.

Canclusions: Although ]lxgﬂ studies lreveqmmﬂ to validate efficacy in

were superior to published muh: ol‘ﬂryu] techniques,

AJKD

ABBREVIATIONS
AVF = fistuls, pAVF = fistuls, RF =)
Two million people worldwide rely on hemodialysis to autogenol
sustain life (1). Creating and muintining a useable  surgical @
vascular access s essential in the care of patients and a o
undergoing hemodialysis. Traditionally, vascular access  arleriovet]
is created by one of three methods: fi) creation of an  neled jus|
between {

indwelling
consensus

Endovascular Proximal Forear|
Hemodialysis Access: Results of
Novel Endovascular A
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L : Safety as p ge of d
i suitable ial artery flow
within 3 monlhs functional usability of endoMFs to p
primary and
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EndoAVFs were created in 98% of participants; 8% had a
related). 87% were physiologically suitable for dialysis (eg,
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Comparison of post-creation proc
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ABSTRACT

Introduction: Due to early and late failures that may ocour wi
tulas (SAVF), post-creation procedures are commonly requiret
This study compared AVF post-creation procedures and thei
with @ new endovascularly created AVF {endoAVF).
Methods: A 5% random sample from Medicare Standard
creation procedures and associated costs for SAVF created
the & months prior to and after the AVF creation was requi
physician claims were used to identify post-creation proc
Comparative procedural information on endoAVF was obi
(NEAT).
Results: Of 3764 Medicare SAVF patients, 60 successfully maty
matching of baseline demographic and clinical characteristics.
1 year was lower for endoAVF patients (0.59 per patientyeal
patient-year; p<0.05). In the endeAVF cohort, event rates of @

Improved Outcomes
and Cost Savings

55 types, the arteriovenous
ks survival, lower mortality
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Abstract
Introduction Surgical creation of a radiocephalic fistula is
the gold standard of vascular access for hemodialysis,
Recently, an endovascular approsch for upper arm fistula
creation (endoAVF) has been developed, which may be an
alternative 1o open surgery. We describe a case series of
eight cases showing feasibility, early complications and
outcome o

Materials §

was successful in all eight cases. There were one minor
intraprocedural complication and no postoperative com-
plications. Median time to endoAVF maturation was
63 days (range 26137 days). One patient was lost to fol-
low-up after the first monitoring visit. Tn the remaining
seven patients, hemodialysis was started without problems.
Paiency after 6 months was 100%.

Real World

Experience

ime (0 maturation of endoAVF
al six months were assessed

using the everlinQ
al Inc., Austin, TX, USA)

Despm these r_
procedures, a substantial proportion of AVFs never become
usable for hemodialysis, leaving the patient dependent on
) iy} . nct

for hemaodialysis
forachiaving AVFs

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.

Endovascular AV fistula - Vascular access -
Hemodialysis

Abbreviations

AVF Arteriovenous fistula

endoAVF  Endovascular arteriovenous fistula
RF Radiofrequency

ESRD End-stage renal disease

13



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 Upto 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.



endoAVF Global Meta-Analysis

endoAVF Real World
EU Study Cases
n=32 n =79*

Pooled Analysis Population
n =157

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

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



endoAVF Global Demographics

Characteristic

Sex: Male

Age (years)

Race/ethnicity:
Caucasian
Black
Asian
Other
Hispanic

Body Mass Index (BMI)

Comorbidities
Diabetes

Hypertension
Coronary artery disease

Cerebrovascular Disease

Peripheral arterial disease
On hemodialysis at screening

Pooled
(N=157)
70.7%
57.0 + 13.8

50.8%
0%
6.5%
12.9%
42.7%
27.1+5.7

58.6%
87.9%
17.7%
12.9%
2.4%
65%

NOTE: Demographic data on “Real World” cases were not collected.

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.
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Procedure OQutcomes

Procedure Success Procedure Qutcomes

96.8% 97.5%

=  Mean baseline vein diameter: 2.7 + 0.7mm

100% = 12% of patients experienced a
procedure-related serious adverse event
75% in the pooled studies
> Proper vessel access and closure are
important
50%
° > 6 patients experienced complications related
to closure device
25% » Manual compression is recommended
= 3.8% of patients experienced a
0% procedure-related serious adverse event
Pooled Real in “Real World” cases
Studies  World EU
N=157 N=79

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

2-needle Cannulation at 6

Pooled
months Studies
100% Time to cannulation,
months (median, range) 2.1[1.6,3.2]
74.8%
75%
* Only 14.6% of predialysis patients
S0% initiated dialysis with a CVC
) * Only 18.6% of patients on dialysis at
25% enrollment were using a CVC at 12
months
0%
Pooled
Studies
n=115*

*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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00 _ _ . . .
0 30 60 a0 120 150 180 210 240 270 300 330 360 350
Days
+ Censored O 95% Equal Precision Band

Interval 61- 91- 121- 151- 181- 211- 241- 271- 301- 331- 361-

(days) 90 120 150 180 210 240 270 300 330 360 390
At Risk 157 150 131 121 112 103 100 70 45 43 39 38 38 29

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

1.0

08 : aa 79.0%

0.6

04

Survival Probability

0.0
0 30 G0 g0 120 150 180 210 240 270 300 330 360 390
Days

+ Censored [0 95% Equal Precision Band
Interval 151- 181- 211- 241- 271- 301- 331- 361-

(days) 180 210 240 270 300 330 360 390
At Risk 157 152 133 124 116 107 106 76 50 48 43 42 42 33

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 oelEe
(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

Time to First Intervention

1.0

+ Censored
Logrank p <.0001 * 1 month after fistula created, 50% of
surgical AVF patients need an additional
. 08 endoAVF intervention compared to only 15% with
£ NEAT data endoAVF
5 \—L\—._\_H « At 1 year, 85% of surgical AVF patients
g have had an additional intervention
B compared to only 38% of endoAVF
S patients
@ 04
=
i USRDS data . .
e ' Comparison of NEAT to a propensity-

score matched surgical AVF cohort
from the United States Renal

0.0 -
' Database System

0 100 200 300
Length of Follow-up in days

Group NEAT USRDS

endoAVF patients experience fewer interventions than surgical AVF patients

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

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.
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Comparison of post-creation procedures and costs
between surgical and an endovascular approach to
arteriovenous fistula creation

shuo Yang!, Charmaine Lok?, Renee Arnold™, Dheeraj Rajan’, Marc Glickman®
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‘Unmeersity Health Network, University of Toronto, Toronto - Canada
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—.-—r-rrc-u-v'cru'gcml.—y'cv: CUST o
ad at USS11,240 USD lower for endoAVF than for SAVF.

L] -
i S == £ i = = — AT % ,1-'.-
with a new endovascularly created AVF (endoavFE).

Methods: &4 5% random sample from Medicare Standard Analytical Files was abstracted to determine post-
creation procedures and associated costs for SAVF created from 2011 to 2013. Madicare enroliment during
the & months prior to and after the AVF creation was required. Patients’ follow-up inpatient, outpatient, and
physician claims were used to identify post-creation procedures and to estimate average procedure costs.
Comparative procedural information on endoAVF was obtained from the Novel Endovascular Access Trial
[MNEAT).

Results: Of 3764 Medicare SAVF patients, 60 successfully matched to endoAVF patients using 1:1 propensity score
matching of basefine demographic and dinical characteristics. The total post-creation procedural event rate within
1 year was lower for endoAVF patients (0.59 per patient-year) compared to the matched SAVF cohort (3.43 per
patient-year; p<0.05). In the endoAVF cohort, event rates of angioplasty, thrombectomy, revision, catheter place-
ment, subsequent arteriovenous :rlt (AVG ), new SAVF, and vanﬂt access-related infection were all significantly

lower than in the SAVF cobos . associated with post-creation proca-

dures was estimated aCU" 311,2&! IJSD lmb:u'lduﬁ.w tl'ﬂni'ntﬂvF.

Conclusions: Compared t0 i 2 i 2quired fewer post-creation procedures

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



Conclusions

o 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

DISCLAIMER: The everlinQ and everlinQ 4 endoAVF Systems have been issued European CE Mark and Health Canada Medical 24
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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