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Lack of a Prophylactic to address Fistula Maturation Failure 
An Unmet Medical Need

Dysfunctional Right Forearm RCF

80% Incident ESRD patients 
start HD with a catheter

75% of patients remain catheter 
dependent ≥ 90 days after 
initiating HD

50–60%
of AVF are suitable for 
hemodialysis at 1-year

In ESRD patients age ≥ 65, only
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saline

A Potential Prophylactic Solution for Reducing Vascular Stenosis
Venous Component

Anastomosis Component

§ Self Curls 
§ Biodegradable in ~12 weeks
§ No long-term permanent implant
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20  U.S. sites, 29 surgeons

Run-in*

269

Randomized

243

Standard of Care

125118

26

*Run-in subjects:  First patient enrolled by 
each surgeon received SirogenTM.  

Randomized portion of the trial included both 
ESRD and CKD patients  

ACCESS Trial – US Phase 3 AVF Study
Randomized, prospective, multi-center, single-blind 
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Primary
P < 0.01 Fistula suitability for dialysis at 6 months (FSD6) 63.2% 68.5% 0.3

Secondary
P < 0.05

Fistula suitability for dialysis at 12 months (FSD12) 73.4% 71.8% 0.9

Fistula maturation by day 90 54.1% 59.5% 0.2

Secondary patency (12 months) 81.0% 81.9% 0.8

Re-intervention rate (per patient) 1.0 1.0 0.3

Safety : No concerns

Patient level analysis uncovered imbalance in 2 demographic variables (≥65y, CAD)
Both are hazards for maturation; imbalance biased outcomes in favor of controls 

ACCESS Trial Outcomes

Sirogen Controls p

Efficacy : No statistical difference
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Risk Equation Determining Unsuccessful Cannulation Events
and Failure to Maturation in Arteriovenous Fistulas
(REDUCE FTM I)
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Deborah Zimmerman!
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Fistulas are the preferred permanent hemodialysis vascular access but a significant obstacle to increasing their prevalence is
the fistula’s high “failure to mature” (FTM) rate. This study aimed to (1) identify preoperative clinical characteristics that are
predictive of fistula FTM and (2) use these predictive factors to develop and validate a scoring system to stratify the patient’s
risk for FTM. From a derivation set of 422 patients who had a first fistula created, a prediction rule was created using
multivariate stepwise logistic regression. The model was internally validated using split-half cross-validation and bootstrap-
ping techniques. A simple scoring system was derived and externally validated on 445 different, prospective patients who
received a new fistula at five large North American dialysis centers. The clinical predictors that were associated with FTM
were aged >65 yr (odds ratio [OR] 2.23; 95% confidence interval [CI] 1.25 to 3.96), peripheral vascular disease (OR 2.97; 95%
CI 1.34 to 6.57), coronary artery disease (OR 2.83; 95% CI 1.60 to 5.00), and white race (OR 0.43; 95% CI 0.24 to 0.75). The resulting
scoring system, which was externally validated in 445 patients, had four risk categories for fistula FTM: low (24%), moderate
(34%), high (50%), and very high (69%; trend P < 0.0001). A preoperative, clinical prediction rule to determine fistulas that are
likely to fail maturation was created and rigorously validated. It was found to be simple and easily reproducible and applied
to predictive risk categories. These categories predicted risk of FTM to be 24, 34, 50, and 69% and are dependent on age,
coronary artery disease, peripheral vascular disease, and race. The clinical utility of these risk categories in increasing rates of
permanent accesses requires further clinical evaluation.

J Am Soc Nephrol 17: 3204–3212, 2006. doi: 10.1681/ASN.2006030190

T he ideal vascular access would provide long-term, re-
liable access to the blood circulation with minimal com-
plications. Of all hemodialysis (HD) access types, the

arteriovenous fistula (AVF) achieves this goal most success-
fully. If the AVF matures, then it has excellent long-term pa-
tency with low thrombosis and infection rates, few interven-
tions, and low cost (1–3). This information is well established
and recognized by nephrologists (4) and has been widely pub-
licized by the Medicare “Fistula First Program” initiative (5).
Despite this consensus, many North American dialysis centers
have been unable to achieve the recommended targets for AVF
use (6,7).

One obstacle to increasing fistula prevalence is the high
“failure to mature” (FTM) rate. Failure of fistula maturation,
also known as primary fistula failure, ranges from 9 to 70%

The use of the proposed risk equation to detemrine the likelihood of AV
fistual failure in individual patients may permit more rational selection of
dialysis patients for anticoagulant therapy, a topic reviewed by Bennett in
this month’s issue of CJASN (pp. 1357–1359).

(8–10). Patients with nonmaturing AVF require “temporary”
dialysis catheter placement and an aggressive interventional
strategy to develop fistula functionality. Despite such efforts, a
substantial proportion of marginal fistulas never mature ade-
quately to be used for dialysis. The clinical consequences of
immature fistulas include prolonged dependence on “bridging
catheters” with all of the attendant complications, patient in-
convenience, need for further attempts at permanent access
surgery, and risk for eventual patient refusal (8,11). Even in
programs that use routine preoperative vascular mapping to
guide the surgeon’s choice of access type and location, primary
failure still occurs in a subset of patients (12,13). In promoting
fistula creation and use, it would be ideal to be able to predict
which patients would benefit from an AVF that would mature
successfully, without excessive intervention, and to tailor ac-
cess placement accordingly. Patients with very low likelihood
of fistula maturation despite salvage procedures might benefit
from having an AV graft placed instead.
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Validated Risk Equation 
for Fistula Maturation

Age ≥ 65y
Race, CAD, PAD

Arteriovenous Fistula Maturation in Prevalent 
Hemodialysis Patients in the United States: A National 
Study
Woodside KJ, Bell S, Mukhopadhyay P, Repeck KJ, Robinson IT, 
Pisoni RL and Saran R University of Michigan, Ann Arbor Michigan 

Am J Kidney Dis. 2018 June; 71(6): 793–801

!

Risks (Hazards) for Fistula Maturation

Predictors of AVF Maturation 
39,820 Patients (USRDS)

Age ≥ 65y, Female Gender 
Race, Comorbidities (DM, CAD, PAD)                  
Geographic Location, Dialysis Vintage

!
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Age All
patients

Sirogen
(N=92)

Controls
(N=82)

≥ 65y
Higher risk                

58/174
33%

37
40.2%

21
25.6%
p=0.04

< 65y        
Lower risk          

116/174
67%

55
59.8%

61
74.4%
p=0.04

ESRD Patient EnrollmentUnited States  
USRDS  

49.9%

CONFIDENTIAL

Randomization did not balance risk

ACCESS:  Age Subgroup Analysis
Study population was predominantly younger (two thirds <65y) than the overall market and the 
controls had a significantly higher proportion of younger patients than the SirogenTM cohort

≥ 65y

< 65y

50.1%
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83.9% 81.6%

57.9%

83.3%

55.0%
60.5%

≥65y <65y

SeCI Control USRDS

Treatment
effect

Control
overperformance

ACCESS Trial – ESKD Patients
FSD12 outcomes evaluated in risk differentiated dataset

Higher Risk (N=58) Lower  Risk (N=116)
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Endpoint AVF Life Cycle Assessment Period (AP) Assessment 

FM Clinical Fistula
Maturation
(Primary)

Initial Use Continuous 30d
Starts NLT: Day 180

75% of HD sessions during AP
2 needles
3 consecutive ≥300ml/min (Qb)

TTFD Time to
First Dialysis

Initial Use Through 12mo
study period

First of consecutive 3 sessions
2 needles
≥300ml/min (Qb)

FSD12 Fistula Suitability
for Dialysis at
12 months 

Sustained Use 

Functional
12mo durability

Continuous 30d
Days 330-360

75% of HD sessions during AP
2 needles

SP Secondary Patency
(Cumulative Patency)

Sustained Use 

Anatomical
12mo durability

12 months Fistula abandonment

ACCESS 2: Study Endpoints
Randomized, Multicenter, Single Blind ESKD, ≥65y, Forearm RCF
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79%

40%

Clinical Fistula Maturation (FM)
Sirogen Controls

Higher Cumulative Proportion of Clinically Mature AVF (FM)
Events/Total D180 KM Est.

27/36 75.6%
6/15 41.7%

+Censor
Stratified Log-Rank: p=0.016
Stratified H-F: p=0.009
D180 KM Comparison: p=0.019 Sirogen

Controls

Stratified Weighted 
Log Rank  p = 0.009

ACCESS ESRD patients ≥65y – RCF only (Post hoc analysis)
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The first of 3 
consecutive 
dialysis sessions
2 Needles
≥300ml/min (Qb)

First Dialysis: Higher Cumulative Proportion in Sirogen Group

Controls

Sirogen

Stratified Weighted 
Log Rank  p = 0.010

ACCESS ESRD patients ≥65y – RCF only (Post hoc analysis)
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69%

33%

FSD12: Suitability for Dialysis @ 12-months
Sirogen Controls

12

Sirogen’s Early Maturation Benefit maintained at 12 months
FSD12: 12-month Therapeutic Durability (Functional)

75% dialysis 
sessions with 2N 
during  the 30 
period between 
days 330 - 360

p = 0.012

ACCESS ESRD patients ≥65y – RCF only (Post hoc analysis)



Time interval 
from access 
placement to 
abandonment 
or end of 
follow-up

Fewer AVF Abandonments in Sirogen group

Controls

Sirogen

Stratified Log Rank
p = 0.001

ACCESS ESRD patients ≥65y – RCF only (Post hoc analysis)

Secondary Patency: 12-month Therapeutic Durability (Anatomical)
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Summary
§ Unmet Need: Lack of a prophylactic for improving durable fistula maturation 

outcomes 

§ SirogenTM administered as a single dose, intra operative prophylactic -
Being developed to address this need

§ ACCESS (N=243): Randomized Ph 3, did not meet its pre specified endpoints 
Imbalance in 2 key variables biased outcomes in favor of controls

§ ACCESS: Post hoc analysis provides a strong efficacy signal across multiple 
endpoints in a high-risk subgroup

§ ACCESS 2 (N=120): Global, Phase 3 Randomized confirmatory trial in High 
Risk (≥65y) ESKD patients receiving RCF 

14



Acknowledgements
Our grateful thanks to the patients who participated in this study, their families and caregivers
who supported their participation and the investigators and their Research teams who worked
tirelessly and diligently to complete this study.

15

Nephrologist Surgeon City, State

Naveen Atray Norman Reyes Sacramento, CA

Todd Broome Mel Welborn Huntsville, AL

Nirav Gandhi Steven Posner Anaheim, CA

Kendra Hendon Willard Campbell Knoxville, TN

Osman Khawar Alexander Salloum, Stefan 
Moldovan Escondido, CA

Nelson Kopyt Michael Moritz, Patty Liu Bethlehem, PA

Joseph Lee Michael Chin Riverside, CA

Jack Lohavichan Jason Burgess Charlotte, NC

Robert Lynn Larry Scher Bronx, NY

Moustafa Moustafa John Ross, Mark London Orangeburg, SC

Nephrologist Surgeon City, State

Thomas Powell Daniel Clair, Firas Mussa Columbia, SC

Jeffrey Packer Shouwen Wang, Rick 
Mishler Phoenix, AZ

Lisa Rich Allan Pasch Milwaukee, WI

Thomas Wooldridge Robert McAuley, Justin 
Parden Tupelo, MS

William Paulson Gautam Agarwal Augusta, GA

Arman Faravardeh Barry Browne San Diego, CA

Elias Doumit Karl Illig, Paul Armstrong Tampa, FL

Prabhir Roy-Chaudhury Tze-Woei Tan Tucson, AZ

Kofi Appiah Ari Kramer Spartanburg, SC

Walead Latif Michael Curi Union, NJ



Thank You!
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