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Overview of clean intermittent catheterization for neurogenic 
bladder in a developing country: Is the sterile single-use 

catheter really necessary?

Descripción general de la cateterización limpia intermitente para 
vejiga neurogénica en un país en vías de desarrollo: ¿es realmente 

necesaria la sonda estéril de un solo uso?

José Iván Robles-Torres,1 Pedro Antonio Madero-Morales,1 Adrián Gutiérrez-González.1*

Intermittent catheterization is the treatment of choice for blad-

der drainage for incomplete emptying in patients with neuroge-

nic bladder, including those with spinal injury, multiple sclerosis, 

and myelomeningocele. Clean intermittent catheterization (CIC) 

is considered the gold standard for bladder emptying. Since La-

pides et al. established in their study that CIC was a safe and 

effective method, it has been widely used and is preferred to an 

indwelling catheter.(1) In the US, an estimated 300,800 patients 

perform CIC, and approximately 1,500,000 catheters are used 

per day, for single-use catheterization. This practice further exa-

cerbates a negative environmental impact, considering that bio-

degradation of the material most catheters are made of is almost 

nil, with the clear majority unlikely to degrade in fewer than one 

hundred years. Reused catheters have gained popularity in re-

cent years, especially in developing countries, such as Mexico. 

Despite the frequency of that practice in our country, evidence 

on the safety of reused catheters is presently controversial.(2)
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Reused or single-use catheters?

Some of the concerns regarding the selection 

of traditional reused catheters or single-use 

catheters are the unknown urinary tract infec-

tion (UTI) rates, uncertain cleaning methods, 

questionable durability of reused catheters, 

social issues, high costs, and quality of life. The 

superiority of single-use catheters in reduc-

ing UTI rates has not been demonstrated. De-

spite the insufficient evidence, the American 

Urological Association (AUA) guidelines on 

catheter-associated UTIs do not recommend 

cleaning reusable catheters, emphasizing that 

hydrophilic coated catheters are preferable.(3) 

The European Association of Urology (EAU) 

points out that the gold standard remains the 

single-use sterile catheter and highlights con-

cerns about the cleaning method and patients 

compliance, with respect to reused catheters.(4) 

However, the current Canadian Urological As-

sociation (CUA) recommendations for CIC are 

to limit catheter use to one week or until vis-

ible deterioration is noticed.(1) Unfortunately, 

in Mexico and some Latin American countries, 

the availability of hydrophilic coated and pre-

lubricated catheters is limited to private medi-

cal practices, because they are not covered by 

public health insurance.

In 2014, Prieto et al. published a Cochrane 

systematic review and reported that reused 

catheters were not related to a higher inci-

dence of UTIs. However, they concluded that 

there was no high-quality evidence demon-

strating that the UTI rate was affected by the 

use of an aseptic or clean technique, or by the 

use of catheters that are hydrophilic-coated 

or uncoated, or single-use or reused. Despite 

inconclusive results, the study was withdrawn 

from publication due to an independent ap-

praisal that identified important discrepancies 

in the paper. Another issue to consider is that 

the studies analyzed were carried out in devel-

oped countries, where resources and Medicare 

coverage are available.

Reasons for the withdrawal were summa-

rized in 3 fundamental points: 1) misinterpreta-

tion of results in the different studies included 

in analysis, 2) the previous definition of UTI 

proposed by the National Institute on Disability 

and Rehabilitation Research (NIDRR) in 1992 

was used, without considering the updated 

definition proposed by the Infectious Diseases 

Society of America (IDSA) in 2009, which 

probably would have modified the results of 

the analysis, and 3) the studies reviewed were 

very heterogeneous and utilized questionable 

methodologies that limited a comparative data 

analysis.(5)

As mentioned before, another matter of 

concern regarding catheter reuse is the lack of 

standardization of cleaning methods. Several 

methods have been described, including: alco-

hol sterilization, antibacterial soap and water, 

aseptic solution, such as cetrimide 15%, benzal-

konium chloride 0.5%, and chlorhexidine 1.5%, 

microwave sterilization, rinsing with water, 

and combinations of different methods. Until 

now, no clinical trials have been reported that 

compare different cleaning methods for reused 

catheters.(2) At our center, we established a 

standardized cleaning method, using 0.5% ben-

zalkonium chloride solution, with catheter use 

limited to one week. 
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Urinary tract infections with clean inter-
mittent catheterization

UTI is the most frequent complication of CIC 

and can have high personal and healthcare 

costs. The 2009 IDSA guidelines defined cathe-

ter-associated UTI in patients with intermittent 

catheterization by the presence of symptoms or 

signs compatible with UTI with no other iden-

tified source of infection, along with ≥103 CFU/

mL of  ≥1 bacterial species in a single catheter 

or midstream voided urine specimen.(3)

The evidence on the prevalence of UTIs 

associated with catheter reuse is controversial. 

We performed a randomized clinical trial at our 

center, with a total of 75 patients with neuro-

genic bladder caused by spina bifida, comparing 

single-use vs reused polyvinyl chloride (PVC) 

catheter for CIC. After an 8-week follow-up, no 

statistical differences were found regarding the 

frequency of asymptomatic bacteriuria (32.4% 

vs 23.7%, p = 0.398) or UTIs (35.2% vs 36.8%, 

p = 0.877) between groups. A limitation of the 

trial was that no comparison between different 

cleaning methods was carried out.(6) The study 

was performed at a center that specialized in 

the comprehensive management of patients 

with spina bifida. As in the aforementioned 

hospital, many other institutions offer non-

profit support due to limitations in coverage 

for the treatment of neurogenic patients at 

healthcare institutions in Mexico. CIC with 

reused catheters is currently the standard man-

agement in many developing countries. 

Environmental impact and costs

The potential environmental burden gener-

ated by single-use catheters is not negligible, 

with an estimated 9.7 to 85.9 million pounds 

of waste produced per year in the US. Until 

recently, most insurance companies in the US 

provided four catheters per month for CIC, 

considering that they would be reused. How-

ever, in 2008, Medicare amended its policy 

to reimburse single-use CIC, covering up to 

200 catheters per month and 2400 per year. 

Contrastingly, in Mexico and other developing 

countries, healthcare systems do not include 

that coverage. A cost-comparison analysis 

by Neovius et al. showed that catheter cost 

for single-use types (hydrophilic coated or 

prelubricated) was higher than that of reus-

able types (non-coated, non-prelubricated) 

(€ 2188 vs. € 817 per year and per patient). 

Bremingham et al. compared the costs of the 

sterile single-use hydrophilic-coated catheter 

vs reused catheter, without insurance cover-

age. Annual costs were 3320 USD (2352-4487) 

vs 713 USD (584-860), respectively.(2) 

The majority of catheters used for CIC 

are made of PVC, a very inexpensive material 

available in Mexico. PVC does not undergo any 

significant biodegradation, under natural con-

ditions. Silicone catheters take up to a century 

to significantly degrade. Latex (or rubber) is 

the least commonly used catheter material for 

CIC today, and takes between 50-80 years to 

degrade, once it is in the environment.(1,2) It 

appears that all materials currently available 

for manufacturing bladder catheters have a 

negative ecological impact due to their limited 

biodegradation.

The amount of waste produced by single-

use catheters is alarming. Considering that 

current evidence shows no real benefit over 

reused catheterization, environmental impact 

is a factor that should not be taken lightly. 
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Conclusions 

In developing countries, single-use CIC is a ma-

jor expense for patients and caregivers. Many 

public health insurance systems do not provide 

coverage for this type of treatment, in addition 

to the fact that current evidence has shown no 

superiority of single-use catheters over reused 

catheters. In Mexico, catheter reuse is the most 

common practice for CIC but there is still a di-

lemma regarding the standardization of clean-

ing methods for reused catheters. Clinical trials 

comparing the different techniques are needed, 

to establish the standard practice of reused 

catheter cleaning and its safety. 
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