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Number of months from placement to first cannulation of fistulae as a facility-level practice pattern. 
Bar graph displaying facility typical time to first cannulation of arteriovenous fistulae in US, European and Japanese 
hemodialysis facilities enrolled in DOPPS.

Time to first AVF cannulation: we are not doing that great.

Is there a way to follow AVF maturation whenever the patient 
has a hemodialysis session and that is essentially free?

Let’s start with a thought experiment.
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SaO2: 96%

ScvO2: 65%

Crit-Line® / CLiC® measures 
central-venous SO2 Sat 150x/sec
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SaO2: 96%

ScvO2: ?

Crit-Line® / CLiC® measures 
central-venous SO2 Sat 150x/sec
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AVF Creation
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AVF maturation tracking using ScvO2 and estimated upper body 
blood flow (eUBBF). For eUBBF calculation see Rosales (2019).
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Rosales et al. Blood Purif 2019;47:240–245

Practical examples

8 Rosales et al. Blood Purif 2024

Successful AVF Maturation Unsuccessful AVF Maturation

Comparison of AVF maturation monitoring with controls in a quality improvement 
project (QIP).
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After 180 days, about 
70% of CVC were 
removed QIP patients 
(N=44), as compared to 
about 25–30% in 
concurrent (N=48) and 
historic (N=57) controls. 

We are considering a 
larger roll-out of this 
technology to clinics that 
use Crit-Line® / CLiC®.

Rosales et al. Blood Purif 2024

Is there a way to predict AVF 
maturation outcomes before an 
AVF is created?
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Pre-surgery plasma metabolites associate with AVF maturation outcomes.
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Results
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• Adjustment for clinical and demographic 
variables did not materially alter the 
results. 

• The metabolites are involved in energy 
metabolism, tryptophan metabolism, LDL 
oxidation, and pro-thrombotic pathways.

• If corroborated in larger studies, these 
metabolites could aid personalized 
access planning and inform 
pharmacological intervention strategies.
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Summary

eUBBF enables thrice weekly, cost-free assessment of AVF maturation. In a 
quality improvement project, this method has been shown to 
significantly(P<0.0001) reduce catheter residence time after AVF creation.

Metabolomic analysis of pre-surgery plasma samples provides new means 
to predict AVF maturation outcomes and may open novel pathways to 
pharmacological interventions to increase AVF maturation rates.
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