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C
lean intermittent cath-
eterization is the bladder 
management technique of 
choice. But not everyone 
has the hand strength and 
dexterity to cath them-

selves four to six times a day, which is 
why many readers rely on indwelling or 
Foley catheters. 

The problem, as we know all too well, 
is that there’s an increased risk of UTIs 
and blockages with indwelling cath-
eters, regardless of whether they’re 
urethral or suprapubic. In turn, UTIs 
are the underlying cause of many other 
health problems, including autonomic 
dysreflexia, and, over the long term, re-

petitive UTIs have even been linked to 
bladder cancer. 

A new antibacterial indwelling cath-
eter developed by researchers at the 
UK’s University of Nottingham promises 
to reduce the risk of developing UTIs, as 
well as dangerous blockages. 

There have been a few attempts to 
create an antibacterial catheter in the 
past—one approach was antibiotic coat-
ings, and another employed silver, a 
known anti-bacterial agent. Neither was 
effective, according to Dr. Katie Belfield, 
a research assistant at the University of 
Nottingham’s School of Medicine. 

“In 2012, a nationwide trial in the 
UK showed that available silver and 

Many people with SCI rely on indwelling catheters. 
Unfortunately, repeated infections and blockages 
often go hand-in-hand with indwelling catheter 
use, sometimes with dire consequences. A new 
antibacterial indwelling catheter being developed 
in the UK may offer a much-needed improvement.

antibiotic-coated urinary catheters did 
not actually prevent infections, even 
for short-term catheter users,” says 
Belfield. “So that really left no anti-in-
fection technology available to urinary 
catheter users.”

Belfield then began working on a dif-
ferent approach with Professor Roger 
Bayston, a University of Nottingham 
researcher who invented Bactiseal anti-
bacterial neurosurgical devices.

“These devices are sold worldwide, 
and a recent (2018) nationwide trial 
in the UK demonstrated that Bactiseal 
hydrocephalus shunts significantly 
reduced brain infections, whereas sil-
ver-coated catheters did not,” she says. 
“Seeing the enormous clinical need for 
something similar in urinary catheters, 
we repurposed the technology.”

What makes the new catheter stand 
out from previous efforts is that, like 
Bactiseal devices, it relies on anti-
microbials that are impregnated into the 
catheter material, instead of coating only 
the exterior.

“This means that, as urine rinses away 
some of the antimicrobials on the cath-
eter surface, the molecules inside the 
silicone catheter material can continu-
ously migrate to the surface,” explains 
Belfield. “This keeps the level of anti-
microbial drugs at the surface high so 
they can protect against bacteria over 
a long period.” 

She adds that the new catheter uses 
three distinct types of antimicrobials, a 
term which includes both antibiotics and 
antiseptics. 

“The antimicrobials we impregnate 
into the catheter have all been used 
clinically, and their safety is well-known. 
The three different antimicrobials work 
in different ways. Firstly, rifampicin is 
an antibiotic that is used commonly 
to treat tuberculosis, but it also kills 
staphylococci—the bacteria that cause 
staph infections and that can cause 
MRSA (methicillin-resistant staphylo-
coccus aureus) catheter infections. It 
prevents bacterial cells from making 
proteins, which they needs to survive. 
The second is sparfloxacin, also an 
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antibiotic, which works by preventing 
bacteria from making DNA, which they 
need to replicate. The third is triclosan, 
an antimicrobial, which disrupts the 
bacterial cell membrane, causing the 
death of the bacteria.”

 Belfield says that there are two rea-
sons for using this combination.

“The first is that, by using three, we 
can cover the spectrum of bacteria that 
are responsible for UTIs. Secondly, 
we have chosen these three so that at 
least two of the antimicrobials will kill 
each bacterial species. If you have two 
antimicrobials working against one 
bacterium, it is much less likely that the 
bacteria can become resistant. The bac-
teria are unable to develop resistance to 
two antimicrobials at one time. This is 
called the Dual Drug Principle.”

Additionally, the catheter design fur-
ther prevents antibiotic resistance by 
restricting the bacteria-killing activity 
to the catheter surface; the antimicrob-
ial drugs are not spread throughout the 
body like they are when taking antibiotic 
tablets orally. 

“This prevents bacteria in the gut or 
skin from being exposed to the anti-
biotics and becoming resistant,” says 
Belfield. “In addition, fewer infections 
means fewer courses of antibiotics, so 
less resistance.”

She points out that, in addition to 
preventing UTIs, the new catheter also 
reduces blockages. 

“One of the most common causes of 
catheter blockage is infection by the 
bacterium P. mirabilis. This bacterium 
is capable of changing the pH of urine 
from acidic to alkaline by producing am-
monia. At an alkaline pH, minerals such 
as calcium, magnesium, and phosphate 
normally found in the urine can attach 
onto the catheter and form crystals. The 
crystals can block the catheter and also 
provide more surfaces for more bacteria 
to attach to. The antimicrobial urinary 
catheter kills P. mirabilis and our lab-
oratory studies show that this prevents 
catheter blockage.”

Belfield says the catheter’s effective-
ness has been demonstrated in the lab, 

and there’s also good supporting evi-
dence from Bactiseal products such as 
the brain shunt described above. 

“It’s been used in over 90 countries, 
so we know that it is safe and also that 
it prevents brain infections,” she says.

With funding from the UK’s National 
Institute for Health Research, Belfield 
and Bayston recently completed a small 
clinical trial of the new catheter, with 30 
participants testing it for safety.  

“The majority of participants said the 
antimicrobial urinary catheter was as 
good as or better than their usual cath-
eter and that many had less pain with it,” 
says Belfield. “The full details have been 
recently published in the scientific jour-
nal Neurourology and Urodynamics.” 

With the small trial establishing safety, 
the researchers are now in the process 
of securing funding for a larger, longer 
term trial to determine the effectiveness 
of the catheter. They expect to start that 
trial by January, 2020. 

That means people won’t be able to 
use the new catheter anytime soon. But 
if benefits are confirmed in a larger-scale 
trial, it may not take long to roll it out to 
the public, given the same technology 
has already been declared safe and ef-
fective in other applications. 

“The technology is protected by a pat-
ent,” says Belfield. “We’re working with a 
commercial partner, but it’s confidential 
at this stage. They will be manufacturing 
the catheters for the upcoming trial as 

a practice run, if you will, for distribu-
tion to participating healthcare systems. 
We hope that the antimicrobial urinary 
catheter will be attractive to healthcare 
systems if we can demonstrate that it 
is cost-effective; I think that will really 
determine its uptake. 

“We don’t expect the catheter to be 
significantly more expensive, but there 
would be a slight price increase to pay 
for the antimicrobials. The cost of UTIs 
is enormous, and in the UK, recent esti-
mates say each episode of CAUTI costs 
about $3,000 CDN. If our catheter is a 
few more pounds or dollars more ex-
pensive but prevents UTIs, it seems 
cost-effective. However, to show this, we 
are going to calculate this with the help of 
health economists during the next trial.”

She adds that work to date suggests 
the catheter would be effective for up 
to 12 weeks. “For those that experi-
ence recurrent infections or blockages, 
increasing the catheter life past a few 
weeks is a good start!” 

The upcoming trial will only include 
people in the United Kingdom, but 
there’s a way for SCI BC Peers to con-
tribute to the study. 

“The input of catheter users into the 
trial design and study is invaluable,” 
says Belfield. “If you’d like to help shape 
the research and be willing to answer 
some questions from me every once in 
a while, please get in touch with me at 
Katherine.belfield@nottingham.ac.uk.” n
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