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Advances in AVF Maturation Obijectives

Definition of mature AVF

ASDIN 2010 Annual Meeting Physiology of AVF maturation

Otrlando, FL. Endovascular interventional procedures to

improve maturation

Jeffrey Hoggard MD FACP FASN
Capital Nephrology Associates
Raleigh, NC

Study of Size and Flow
KDOQI 2006

If fistula diameter was 0.4 cm or greater, the
chance that it would be adequate for dialysis was

89% versus 44% if it was less Ru1e Of 6’S
If fistula flowwas 500 ml/minor greater, the Access flow of >= 600 rnl/min

chance that it would be adequate was 84% versus
43% if it was less Depth of <= 6mm from skin surface

Combining the two variables, the chance that it Fistula vein diameter of >= 6mm
would be adequate was 95% versus 33% if neither X
D — 6 weeks after creation

Experienced dialysis nurseshad an 80 % accuracy
in predicting the ultimate utility of a fistula for

dialysis

Robbin. Radiology 225:59-64, 2002

Figure 2. The "fistula hurdle
What defines a mature fistula?
Enough blood flow to avoid recirculation
Distal limb perfusion must be maintained

Cannulatable segment should be str:
thick walled, superficial, adequate

Unimpeded drainage into the central veins

Allon, M. Clin J Am Soc Nephrol 2007;2:786-800
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% Prevalent AVF as of May 2009
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Percentage of Prevalent AVF

How does one achieve a
mature/functional fistula?

Preoperative plan
vein preservation

clinical exam

vessel mapping
Operative/surgical issues
surgical expertise and center effect

pharmacology

Postoperative follow-up/intervention

Which CKD 3 patients need vein protection?

Relationship Between Predicted Creatinine Clearance
and Proteinuria and the Risk of Developing ESRD in
Okinawa, Japan

AJKD 44: 806-814, 2004.

The Case for Using Albuminuria in Staging Chronic
Kidney Disease
J Am Soc Nephrol 20: 465-468, 2009.

Relationship Between Kidney Function, Proteinuria, and
Adverse Outcomes
JAMA 303: 423-429, 2010
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Fistula First Change Concepts

Routine CQI review of vascular access

Timely referral to nephrologi

Eatly referral to surgeon for “AVE” only
Surgeon selection
Full range of surgical approaches

Monitoring and maintenance
. Continuing educ
. Outcomes feedback

ASDIN Recommendations
for venous access in CKD pts

Use dorsal hand veins for peripheral access
and phlebotomy

Use the Internal Jugular vein for central access

Avoid the Subclavian vein

Avoid PICC’s ( peripherally inserted central
catheters)

Hoggard et al. Semin Dial 21: 186-191, 2008

Preoperative Strategy

Presetvation of veins — important
Semin Dial 21: 186-191

Vascular mapping — imperative
Robbin et al. Radiology 225: 59-64, 2002

Silva et al. J VascSurg 27: 302-08,1998
Ascher et al. J VascSurg 31: 84-92, 2000

Huber et al. ] VascSurg 36: 452-59, 2002
Robbin et al. Radiology 217: 83-88, 2000
Karyakayali et al. Ann VascSurg 21: 481-9, 2007

Asif et al. Semin Dial 18: 239-42, 2005
Kian et al. Kidney Int 69: 1444-9, 2006



Duplex sonography

Malovrh M, Native Arteriovenous Fistula:
Preoperative Evaluation. Am J Kidney Disease, 39:
1218-1225, 2002.

Plethysmography

Linden et al. Forearm Venous Distensibility Predicts
Successful Arteriovenous Fistula. Am ] Kidney
Disease, 47:1013-1019, 2006.

Comparison of Morphological and Functional Characteristics
Evaluated by Duplex Sonography Before AVF Construction
Between Two Groups

Group A (n = 93) Group B (n = 23)

Artery baseline examination
IDA (cm) 0.264 £ 0.065* 0.162 + 0.066
Thickness of artery wall (cm) 0.0273 * 0.015 0.0302 * 0.016
QA (mL/min) 54.50 + 22.81% 24.11 £ 16.81
RI 115+ 0.13 1.16 £ 0.13

Artery at RH
IDA (cm) 0.294 £ 0.075% 0.171 £ 0.073
QA (mL/min) 90.92 * 42.90% 33.09 + 26.82
RI 0.50 £ 0.13% 0.70 £ 0.17 *P< 0.01

RI=Resistance Index RH=Reactive hyperemia

N=116

Normal Doppler signal of vein
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Success Rate of Newly Constructed AVFs in Patients Grouped by
Morphological and Functional Characteristics of Vessels Established
Before Surgery

Vessel CharacteristicsNo. of PatientsSuccess Rate

IDA (cm)

>0.16 91(78) 85/91 (93)}
<0.16 25 (22) 8/25 (32)

RI at RH

<0.7 85 (73) 81/85 (95)F
20.7 31 (27) 12/31 (39)

+=P<0.01

RI=Resistance Index RH=Reactive hyperemia

Fig. 2

Increase in venous flow at deep inspiration
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Fig 1
Comparison of forearm venous distensibility
in patients with functional and nonfunctional

Forearm Venous Distensibility Predicts
Successful Arteriovenous Fistula

®
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Joke van der Linden et al. AJKD 47:1013-1019, 2006

¢

venous distensibility
(mL/mmHg)

Measured with strain gauge plethysmography

£
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2

" non-functional AVF  functional AVF

%P = 0.003.

Pharmacological
Choice of surgeon and surgical center: Dialysis Access Consortium (DAC)

887 pts RCT ( multi-center, double-blinded) of
clopidigrel (Plavix) 75mg daily x 6wks vs placebo

Dixon et al. Am J Kidney Dis 39:92-101, 2002

Pisoni et al. Kidney Int 61: 305-16 2002

Fassiadis N et al. Semin Dial 20:455-7, 2007
O’Hare et al. Kidney Int 64: 681-89 2003

Thrombosis  Suitability
Clopidigel
Placebo

Dember et al. JAMA 2008, 299: 2164-71.

AV Fistula . ;
" Physiology of maturation

Blood flow in artery baseline: 60 cc/min

Primary failure rate

One day after avf creation: 400 cc/min

0 30 days after 500- 800cc/min
40 / 0 90 days same

Yerdel et al. Nephrol Dial Transplant 12: 1684-88, 1997
Malovtrh et al. Nephrol Dial Transplant 13:125-9, 1998
Robbin et al. Radiology 225: 59-64, 2002
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Causes of fistula immaturity

or “early failure”
Arterial Disease and Stenoses

When to intervene

KDOQI 2006 update: CPG 3.2

“At a minimum, all newly created fistulae Juxta-anastomotic lesions
must be physically examined by using a
thorough systematic approach by a
knowledgeable professional 4 to 6 weeks Thrombosis
postoperatively to ensure appropriate
maturation for cannulation.” Accessoty veins

Venous Disease and Stenoses

Veinis deep or tortuous

Surgical Salvage options Endovascular Salvage procedures for
immature avf

salvage primary patency multiple

rate rate pathology

Beathard 2003 82%
Nassar 2006 83%
Clark 2006 88%
Falk 2006 4%
Song 2006 95%
Miller 96%

See references

Endovascular Interventional

Procedures

Aggressive approach age non-maturing avf:
A retrospective study with follow-up.

Angloplasty Miller et al. ] Access 10: 183-91, 2009
PTA of stenoses

Sheathles =
BAM ( balloon angioplasty maturation) Staging procedures
Long balloon lengths(8-10 cm)
Stents controlled arterial inflow to limit extra
Thrombectomy
Coil embolization or ligation of accessory veins

Flow re-routing
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Percutancous dilation of the radial artery in
nonmaturingautogenous radial-cephalic fistulas
for hemodia

Turmel-Rodrigues et al. Nephrol Dial Tranplant 24: 3782-88, 2009.

118/122 successful fistula maturations

1.6-2.6 mean # procedures/pet fistula

74 consecutive patients: 2002-2008 , single center France
69% DM
23% smokers
64% CAD
46% PAOD
32% lower limb amputations

Secondary patenci at 12 months

102 pts excluded had arterial anastomotic lesions — surgical revision
321 pts excluded had only venous stenoses or thromboses.

Highlights:
dation, only local lidocaine

flechnicalleuccesal7s/djcasea 90% diluted contrast for 6 pts not on dls

PTA ruptures 13 (17%)

2 stent repairs

Brachial and radial arterial cannulations were the
nmon a or the procedur
. N 6F sheaths
Hand ischemia 5 ( 7%)
distal radial artery ligation No anticoagulant
frequent saline flushes
ted patency 24 mo

96% 94% . 5
@ . Tourniquet to decrease arterial pressure

“All arterial stenoses dilated to 4mm at
- cutting balloon PTA refractory le

Mean artery stenosis length 6.8 cm

Juxta-
anastomoticstenosis
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Img Tm: 08:49:0

Post Angioplasty

Figure 1. A sample of two vascular lesions that were encountered during salvage procedures on "failing to
mature" arteriovenous fistulas (AVF)

Accessory vein

Nassar, G. M. et al. Clin J Am Soc Nephrol 2006;1:275-280

Copyright ©2006 American Society of Nephrology
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Catheter in place Coil in place

Immature RC AVF

Mag: 1.0x

Final
Result




Stenosis Resolved

Conclusion and Summary

Post-oper:
r interventions when applied
an be very
ul in converting the immature
avf into a functional HD access

2/27/2010

HOgD, Jen

sis resolved

Conclusion and Summary

AVF: Primary Failure Rate 40%

ontinued vein preservation strategy
- better refinement of our mapping

se- induces vein dilatation by promoting
down of collagen)

AMERICAN SOCIETY OF
DIAGNOSTIC AND INTERVENTIONAL NEPHROLOGY

' J
SCIENTIFIC
rﬁ MEETING
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Objectives

e vedica
Center

Trends in Access Insertions: 1991-2001 Fistula First: History
Vascular access insertions

Temporary
catheters

Grafts

FF: Key Recommendations FF: Impact on AVF

10
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Fistula Rates By Network: 2002 and 2008 Prevalent AVF: Nov 2009 (FF Dashboard)
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State of Access:
FF: Impact on AVG (2003-2008) August 2009 (FF Dashboard Summary)
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Incident Accesses: 2008 (FF Dashboard)
Incident Catheters: USRDS 2009 Report And Nephrology Care
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Tunneled Catheter: No TIME safety
Central Vein Stenosis & Infection
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Trends in AVF and CVC Prevalence Since FF
2003-2007
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FF: Impact on Catheters
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Barriers to Catheter Reduction Suggestions to improve AVF rates

Is the FF Target of 66% for Prevalent AVF Feasible? SUMMARY

27 Month Change in Attaining FFBI Prevalent AVF Goal of 66%
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Monnie Wasse, MD, MPH
Emory University
Renal Division & Interventional Nephrology

Vascular Access & Mortality

|
o Cause of death
infection
cardiovascular
all-cause
o Other factors to consider

Infection-related death by vascular
access type

o CVC vs. AVF: OR=3.0
Diabetics: CVC vs AVF: OR = 10.1

o CVC vs. AVG: OR=2.2

o AVF=AVG

2002, Pastan et al: Network 6, n=7500 prevalent
patients

2/27/2010

==
o Financial disclosure: None
Infection-related death by vascular
access type
==
3.0 ¢
25 4
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Diabetics MNondiabetics
2001 ; Dhingra et al, USRDS n=5500 prevalent patients
Infection-related death by vascular
access type
==

o CVC'’s are associated with significantly greater
risk of infection & infection-related hospitalization
than AVF and AVG

1 AVG vs. AVF:
AVG infection rate 9.5% vs. 0.9% in AVF
(p<.001) ! in retrospective study n=1700
AVG infection-related hospitalization is greater
than AVF2

Non-diabetic AVF and AVG patients have
similar risk of infection-related mortality

1 Schild, 2008, J Vasc Access; 2 Pisoni, 2009, AJKD

14
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Catheters are associated with increased
infection-related hospitalization & death

Cardiovascular-related death by vascular
access type: Incident patients

At Dialysis initiation

o AVF =CVC
o AVG =CVC

o AVF vs CVC:HR=0.69
o AVG = CVC

o Lack of association
likely due to high rate
of death within first 90
days from other causes

o Possibly related to
reduction in systemic
inflammation

2008, Wasse et al, USRDS CPM data, n=4854 incident patents

Cardiovascular-related death by vascular
access type: Prevalent patients
|
o CVC vs AVF:RR= 1.38 1 CVC vs AVF:RR=1.85
o AVG =AVF o AVG vs AVF:RR=1.35
2001; Dhingra et al, USRDS n=5500 prevalent patients
Vascular access & all-cause mortality
|

o CVC vs. AVF:OR=1.7
o AVG =AVF

o CVC vs AVF:OR=1.54
o AVG vs AVF: OR= 1.4

2001 ; Dhingra et al, USRDS n=5500 prevalent
patients

Cardiovascular-related death by
vascular access type

o Incident ESRD patients
CVC use increases risk of CV-related death 90
days after dialysis start
No difference in CV-death between AVF and
AVG

o Prevalent ESRD patients
CVC use has greatest risk of CV-related death,
followed by AVG use among diabetics
No difference in CV-death between non-
diabetic AVF and AVG users

Vascular access & all-cause mortality

o CVC vs AVF: 40% greater risk of death

o CVC vs.AVG: 30% greater risk of death

o AVF=AVG

o Diabetics had no increased risk of all-cause death

2002, Pastan et al: Network 6, n=7500 prevalent
patients

15



Vascular access & all-cause mortality:
Older patients

o CVC vs. AVF:

OR=2.15 (90 days)

OR= 1.85 (6 months)

OR= 1.70 (1 year)
o CVC vs. AVG: 46% increased risk of death
o AVF=AVG

2003, Xue et al; Medicare incident, n=66,600
ESRD patients > 67 yo

What about change in vascular access &
all-cause mortality?

o Change from CVC to permanent access

When transitioning from CVC to either AVF or
AVG, reduced mortality by 21%

o Change from AVF or AVG to CVC increased risk of
mortality by more than 2-fold (HR 2.12, P <
0.001)

2009 Lacson et al, Fresenius n=79,500 ESRD patients

Additional factors to consider: QOL

o Quality of life

Random sample 1563 incident ESRD patients?

AVF, AVG QOL > CVC QOL

= Better health perception, energy, sleep and
lower burden of ESRD on daily life with AVF
vs. CVC

= Better energy, lower burden ESRD on daily
life among patients with AVG vs. CVC

= No significant differences in QOL between
AVF and AVG patients

Wasse et al, CJASN, 2007
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Vascular access & all-cause mortality

o CVC vs AVF: RR 1.32
o AVG vs AVF: RR 1.15 (P<.001)

Pisoni, 2009, DOPPS data, 28,200 ESRD patients

Vascular access & all-cause mortality

o CVC patients have increased risk of infectious,
cardiovascular and all-cause death compared
with AVF and AVG users

o Change from CVC to permanent access reduces
all-cause mortality

o AVG vs AVF patients?

Diabetics with AVG have greater all-cause mortality
than AVF patients

No difference in patients > 67 yo

Additional factors to consider: cost

o 2010 USRDS Annual Data Report
per person per year total costs
= CVC $79,364
= AVG $72,729
= AVF $60,000

16
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Conclusion

Vascular access type AVF and AVG are comparable
influences mortality; CVC’s in cardiovascular mortal
are worse in every metric

among non-diabetics, Q
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