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The Problem

m Urinary catheters - thin tubes used to drain the
bladder - act as scaffolds, allowing bacteria to ascend.

m Bacteria in the urine is called bacterivuria.

m Canlead to symptoms including fever, pain or
inflammation, and complications such as sepsis.

m New designs have not proved effective in patient studies.

s Aim: develop a framework that rapidly predicts the
efficacy of future catheter design changes.

1. Model

With a system of Partial Differential
Equations (PDE).
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4. Predict

The risk of developing bacteriuria.
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2. Simulate

The dynamics for 360,000
parameter combinations.

Implemented the model in C++;
performing a global sensitivity
analysis using high-performance
research computing clusters.
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5. Test

Against data from the CATHETER trial.
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Data from the CATHETER trial of antimicrobial
catheters. [Pickard et al, The Lancet, 380(9857):
1927-1935, 2012]
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In Numbers

40% of hospital acquired
Infections are catheter
associated, costing the
NHS £250 million per year.

Bacteriuria occurs at a
rate of 3-7% per catheter
day, with a 24% chance
of developing symptomes.

3. Identify

Key parameters determining clinically
relevant outcomes.
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m Key result: discovered
critical parameters are
context-specific
(e.g. ascension time in
hospitals vs. urine
production in long-
term care).

m Case study: our model
reveals sex-specific
outcomes In clinical
data, driven by urethral
length.

m Design effective,
clinically relevant, lab
tests.

m [Inform catheter design.
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