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Patients on hemodialysis are at high risk for infection due to their immunocompromised status, 
with 70% of vascular access-related BSIs occurring in patients with a CVC. Between 2003 and 
2013 there was an increase in the hospitalization rate for bacteremia/sepsis in both incident (38% 
increase) and prevalent (40% increase) ESRD patients (37). Septic emboli have the potential to 
cause devastating sequalae; some of these metastatic infections, for example, infective 
endocarditis and mycotic brain aneurysms, are life threatening with significant risk of mortality 
and morbidity. Given that a significant percentage of these cases are vascular access-related (29), 
sepsis is a potentially preventable cause of mortality in the hemodialysis population. In the 2018 
USRDS report, septicemia accounted for 8% of all deaths in the ESRD population (38). 

5.5.3. Catheter use: Mortality 
In 2013, Ravani and colleagues reported the results of a meta-analysis of 67 cohort studies 
comprising 586,337 participants (32). The primary outcome of the analysis was all cause 
mortality; secondary outcomes included fatal and non-fatal cardiovascular events, fatal and non-
fatal infections and all cause hospitalizations. The relative risks (catheter vs. AV fistula) for these 
various metrics are shown in Table 3. 
Table 3: Summary of Absolute Risks Associated with Vascular Access Types 

(Catheter vs. Fistula) 

Cause (Number of Patients) RR (95% CI) 

All cause mortality (N=411,068) 1.53 (1.41-1.67) 

Fatal infections (N=229,824) 2.12 (1.79-2.52) 

Non Fatal Infections (N=14,947) 4.66 (2.63-8.26) 

Cardiovascular Events (N=232,236) 1.38 (1.24-1.54) 

Hospital Admissions (N=54,660) 1.68 (1.33-2.12) 

The study by Arhuidese and colleagues [n=476,926, (39)] showed that mortality was roughly 
double for patients who remained on catheters compared to those who initiated dialysis with a 
fistula. An interesting finding in this study was although patients who started dialysis on a 
catheter and later switched to a fistula or graft had better survival than those who stayed on 
catheters, they did worse in terms of survival and infections when compared to those patients 
who initiated dialysis using an autogenous fistula. This study reinforces the importance of 
initiating dialysis with a fistula or a graft with complete freedom from catheters. These 
observations are particularly relevant to advanced chronic kidney disease (CKD) patients with a 
pre dialysis fistula.  
Analyzing survival data and correlating it to the type of access used by a dialysis patient is 
complicated and challenging. It is confounded by the co-morbidities inherent to this patient 
population which confer mortality risk independent of the type of vascular access. Brown and 
colleagues evaluated the extent to which survival advantage may be attributable to the type of 
vascular access (40). The authors concluded that favorable patient factors likely account for 
about two thirds of the reduced mortality seen in those dialyzed with a fistula; about a third of 
the overall survival advantage, however, may be attributable to the type of vascular access.  
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5.6. Summary 
Dialysis patients are in urgent need of a prophylactic therapeutic that can address the problem of 
fistula maturation failure without compromising durability of function and/or survival of the 
access, thereby enabling consistent, repetitive use of the AVF. The current standard of care is 
unable to provide a prophylactic solution to the problem of fistula non-maturation, setting the 
stage for a huge, well acknowledged, unmet clinical need. Stated differently, fistula maturation is 
the most critical event in the natural history of an AV fistula and maximizing the proportion of 
fistula that become suitable for initial clinical use and remain suitable for sustained clinical use 
for dialysis (access durability) continues to be high priority goals in vascular access.  
The clinical significance and rationale underlying selection of key study endpoints are 
summarized in Table 4. 
Table 4: Key Study Endpoints: Clinical significance and Rationale 

Endpoint Endpoint Evaluates Clinical 
Significance 

Comment 

Primary Endpoint 
Clinical Fistula 
Maturation (FM) 

AVF that become 
suitable for initial 
clinical use 

Reduces catheter 
dependence 

Indicating readiness for cannulation to 
support hemodialysis is a critical event 
in the life cycle of the AVF and signals 
end of catheter dependence. Catheter use 
for hemodialysis increases mortality and 
morbidity 

Secondary Endpoints 
Fistula Suitability for 
Dialysis at 12 
months (FSD12) 
Secondary Patency 
(SP) 

AVF that remain 
suitable for sustained 
clinical use 

Demonstrates 
therapeutic durability  

Provides reassurance that the maturation 
benefit is not offset by late effects that 
adversely impact fistula function 
(FSD12) and/or fistula survival 
(Secondary Patency). 

6. STUDY ENDPOINTS AND OBJECTIVE 
The primary study objective is to evaluate the benefit of the Sirolimus-eluting Collagen implant 
(SeCI; Sirogen), a single dose prophylactic treatment delivered intraoperatively at the time of 
surgical creation of an arteriovenous fistula (index AVF) for hemodialysis vascular access (index 
procedure). The SeCI is intended to improve clinical maturation of the AVF signaling readiness 
for initial clinical use of the vascular access. 
The primary study hypothesis is that in comparison to the control group, the rate of clinical 
fistula maturation will be higher in the treatment group. 

6.1. Primary Endpoint 
The primary endpoint of the study is Clinical Fistula Maturation (FM)  defined as a fistula that 
can be cannulated with 2-needles for at least 75% of the dialysis sessions, including 3 
consecutive sessions with a mean Qb of 300 mL/min (unless the prescribed Qb is <300 mL/min) 
performed during any continuous 30 day period that commences no later than 180 days after 
randomization. 
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