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Abstract
Catheter-associated urinary tract infections (CAUTIs) remain among the most frequent healthcare-
associated infections. Increasing antimicrobial resistance has renewed interest in bladder irrigation as a
non-antibiotic therapeutic strategy. Tap water and povidone-iodine are two readily available irrigation
solutions that have recently been evaluated in prospective clinical studies. A comparative narrative review
was undertaken using two prospective clinical investigations published in peer-reviewed journals to
compare the clinical effectiveness, safety, tolerability, and potential role of tap-water and povidone-iodine
bladder irrigation in patients with recurrent CAUTIs. Study characteristics, patient demographics,
intervention protocols, outcome measures, microbiological findings, safety outcomes, quality-of-life
measures, and clinical applicability were compared qualitatively. Both bladder irrigation strategies appear
clinically beneficial. Povidone-iodine demonstrated greater reductions in infection-related outcomes but
involved daily antiseptic instillation in a narrowly defined neurogenic bladder population. Tap-water
irrigation produced moderate reductions in antibiotic use and recurrent urinary tract infections while
maintaining excellent patient acceptability and quality of life, suggesting an attractive low-cost strategy
suitable for wider implementation. Direct comparative randomized trials are required.
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Introduction And Background
Catheter-associated urinary tract infection (CAUTI) continues to represent one of the most frequent
healthcare-associated infections worldwide despite considerable advances in infection prevention, catheter
technology, and antimicrobial therapy. It is estimated that urinary catheterization accounts for
approximately three-quarters of all healthcare-associated urinary tract infections (UTIs), making CAUTI a
persistent challenge in both acute-care hospitals and long-term healthcare facilities [1,2]. Patients requiring
indwelling urethral catheters, suprapubic catheters, or clean intermittent catheterization (CIC) remain
particularly vulnerable because urinary catheterization bypasses the natural mechanical and immunological
defenses of the lower urinary tract, providing microorganisms direct access to the bladder and facilitating
rapid bacterial colonization [2-4]. Consequently, recurrent UTIs remain a major source of morbidity among
patients with chronic catheter dependence, particularly those with neurogenic lower urinary tract
dysfunction (NLUTD), spinal cord injury, multiple sclerosis, and other neurological disorders requiring
lifelong catheterization.

The clinical significance of CAUTI extends well beyond localized UTI. Recurrent infections frequently result
in repeated outpatient consultations, emergency department visits, hospital admissions, diagnostic
investigations, and multiple courses of antimicrobial therapy, thereby substantially increasing healthcare
costs and resource utilization [2,4]. In addition to the direct clinical burden, recurrent catheter-associated
infections adversely affect patients' quality of life by causing chronic urinary symptoms, anxiety regarding
recurrent illness, interruption of rehabilitation programmes, and reduced independence among patients
performing self-catheterization. These cumulative consequences have transformed CAUTI from a seemingly
routine healthcare-associated infection into an important public health concern requiring innovative
preventive strategies.

The pathogenesis of CAUTI is complex and largely driven by bacterial biofilm formation on catheter
surfaces. Following catheter insertion, host proteins rapidly coat both internal and external catheter
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surfaces, creating an environment conducive to bacterial adhesion. Uropathogens including Escherichia coli,
Klebsiella pneumoniae, Proteus mirabilis, Pseudomonas aeruginosa, and Enterococcus species subsequently
attach to these conditioning films and develop structured biofilms embedded within an extracellular
polymeric matrix [4,5]. Once established, biofilms provide microorganisms with remarkable protection
against host immune responses and systemic antimicrobial therapy. Bacteria residing within mature
biofilms may exhibit antimicrobial tolerance many times greater than their planktonic counterparts,
allowing persistent colonization despite repeated antibiotic exposure [4]. This biofilm-associated persistence
explains why recurrent symptomatic infections frequently recur soon after completion of antimicrobial
therapy, particularly among patients requiring long-term catheterization.

An equally important concern is the global emergence of antimicrobial resistance. Repeated empirical
antibiotic treatment for recurrent UTIs has accelerated the selection of multidrug-resistant organisms,
complicating subsequent treatment and reducing available therapeutic options [6]. Patients with chronic
catheterization often receive several antibiotic courses annually, many of which are prescribed for
bacteriuria rather than true symptomatic infection. International guidelines increasingly emphasize that
asymptomatic bacteriuria in catheterized patients generally should not be treated because antimicrobial
therapy offers little clinical benefit while promoting resistance and exposing patients to unnecessary
adverse effects [2,3]. Consequently, antimicrobial stewardship programmes now advocate judicious
antibiotic prescribing together with development of effective non-antibiotic interventions capable of
reducing infection burden without increasing antimicrobial consumption [6,7].

Within this context, bladder irrigation has re-emerged as a promising adjunctive strategy. Historically,
bladder irrigation was primarily employed to maintain catheter patency, evacuate blood clots following
urological surgery, and prevent catheter obstruction. Over subsequent decades, investigators explored the
use of various irrigation solutions, including saline, antiseptics, antibiotics, acidic preparations, and more
recently tap water, to reduce bacterial colonization and prevent recurrent infection [8,9]. Although earlier
studies yielded inconsistent results and enthusiasm gradually declined following concerns regarding routine
antimicrobial irrigation, the contemporary emphasis on antimicrobial stewardship has renewed interest in
simple, non-antibiotic interventions capable of reducing recurrent symptomatic infection.

The theoretical rationale for bladder irrigation differs according to the solution employed. Mechanical
irrigation using tap water aims to reduce bacterial burden through repeated flushing of infected urine,
mucus, inflammatory debris, and early biofilm components without exposing microorganisms to
antimicrobial agents. By contrast, antiseptic irrigation with povidone-iodine combines mechanical lavage
with broad-spectrum antimicrobial activity against bacteria, fungi, viruses, and protozoa while exhibiting
minimal potential for inducing bacterial resistance [9,10]. These fundamentally different mechanisms
provide an opportunity to compare whether mechanical clearance alone is sufficient to improve clinical
outcomes or whether additional antiseptic activity confers measurable clinical benefit.

Interest in bladder irrigation has intensified following two prospective clinical investigations published in
recent years. Moussa and colleagues evaluated daily intravesical povidone-iodine irrigation in patients with
neurogenic bladder managed by clean intermittent catheterization and demonstrated remarkable reductions
in recurrent symptomatic UTIs, emergency department attendance, hospitalizations, and multidrug-
resistant urinary isolates [10]. More recently, den Hoedt and colleagues investigated patient-administered
tap-water bladder irrigation among community catheter users and reported significant reductions in
antibiotic use and recurrent UTIs while maintaining excellent patient satisfaction and stable quality of life
[11,12]. These studies represent important advances because they move beyond historical anecdotal
experience and provide prospective clinical evidence supporting bladder irrigation as a potentially valuable
component of contemporary CAUTI management.

Despite increasing interest, important uncertainties remain regarding the comparative role of these
interventions in routine clinical practice. The available studies differ considerably in patient selection,
catheter type, irrigation technique, treatment frequency, outcome measures, and duration of follow-up,
making direct comparison challenging. Furthermore, current international guidelines continue to provide
limited recommendations regarding bladder irrigation because robust randomized comparative evidence
remains scarce [13-15]. Consequently, clinicians are faced with growing interest in bladder irrigation but
relatively limited guidance regarding patient selection, choice of irrigation solution, expected clinical
benefit, and implementation within antimicrobial stewardship programmes.

The present narrative review, based on two prospective studies, therefore critically examines the
contemporary evidence supporting tap-water and povidone-iodine bladder irrigation for recurrent catheter-
associated UTIs. Rather than simply comparing individual study findings, this review synthesizes current
knowledge regarding the biological rationale, clinical effectiveness, safety, microbiological outcomes,
patient-centred outcomes, and practical implementation of both interventions. Particular emphasis is
placed on identifying the respective strengths and limitations of the available evidence, evaluating the
contribution of bladder irrigation to antimicrobial stewardship, and highlighting areas requiring future
investigation. By integrating recent prospective clinical studies with current international guidance and
established knowledge regarding catheter-associated UTIs, this review aims to provide clinicians with a
balanced and clinically relevant appraisal of the evolving role of bladder irrigation in modern urological
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practice.

Review
Biological rationale for bladder irrigation
The renewed interest in bladder irrigation reflects a broader paradigm shift in the management of recurrent
CAUTIs. Historically, treatment strategies have relied predominantly on repeated courses of systemic
antibiotics, with bladder irrigation largely confined to maintaining catheter patency or evacuating blood
clots following urological procedures. However, increasing recognition of antimicrobial resistance, together
with an improved understanding of biofilm biology, has prompted reconsideration of local intravesical
therapies as adjunctive strategies capable of reducing bacterial burden while limiting systemic antibiotic
exposure [2,4,6].

The development of CAUTI is intrinsically linked to bacterial biofilm formation on catheter surfaces.
Following catheter insertion, host proteins rapidly coat both the internal and external catheter surfaces,
creating an ideal substrate for bacterial adhesion. Microorganisms subsequently proliferate within an
extracellular polymeric matrix composed of polysaccharides, proteins, nucleic acids, and cellular debris,
forming highly structured biofilms that are remarkably resistant to host immune responses and
antimicrobial penetration [4,5]. Mature biofilms function as persistent microbial reservoirs, allowing
bacteria to survive prolonged antibiotic exposure and repeatedly seed planktonic organisms into the bladder
lumen, thereby perpetuating recurrent symptomatic infection. This biological phenomenon largely explains
why eradication of bacteriuria is frequently unsuccessful in patients requiring chronic catheterization and
why recurrent infection often occurs shortly after completion of apparently appropriate antimicrobial
therapy.

Bladder irrigation attempts to interrupt this pathogenic cycle through local intravesical intervention. Unlike
systemic antibiotics, which depend upon adequate tissue penetration and bacterial susceptibility, irrigation
directly targets the bladder lumen and catheter surfaces. The anticipated benefits include mechanical
removal of contaminated urine, dilution of inflammatory debris, reduction in bacterial inoculum, disruption
of immature biofilms, and prevention of prolonged urinary stasis. These effects are particularly relevant
among patients with incomplete bladder emptying, neurogenic bladder dysfunction, or chronic
catheterization, where urinary stagnation promotes persistent bacterial colonization [2,4].

Although both tap water and povidone-iodine employ bladder irrigation as the therapeutic principle, their
mechanisms differ fundamentally. Tap-water irrigation functions primarily through mechanical lavage.
Repeated instillation and aspiration physically remove bacteria, mucus, exfoliated epithelial cells,
inflammatory exudate, and loosely adherent biofilm components. Importantly, because the intervention
contains no antimicrobial agent, it exerts minimal selective pressure for bacterial resistance. This
characteristic aligns closely with contemporary antimicrobial stewardship principles, which encourage non-
antibiotic approaches whenever clinically appropriate [6,7]. Moreover, tap water is inexpensive, universally
available, and can be administered independently by patients after appropriate training, making it
particularly attractive for long-term outpatient management.

Povidone-iodine irrigation, in contrast, combines mechanical irrigation with potent local antiseptic activity.
Povidone-iodine possesses broad-spectrum antimicrobial efficacy against Gram-positive and Gram-negative
bacteria, fungi, viruses, and protozoa through oxidation and iodination of microbial proteins, resulting in
rapid disruption of cellular metabolism and membrane integrity. Unlike antibiotics, povidone-iodine acts
through multiple nonspecific biochemical mechanisms, thereby substantially reducing the likelihood of
acquired microbial resistance. This broad antimicrobial spectrum provides a plausible explanation for the
marked reduction in positive urine cultures and multidrug-resistant isolates observed in the prospective
neurogenic bladder study [10]. Nevertheless, prolonged antiseptic exposure also raises theoretical concerns
regarding local urothelial irritation, iodine absorption, and thyroid dysfunction, necessitating careful
evaluation of safety in long-term use.

These contrasting mechanisms suggest that tap water and povidone-iodine should not necessarily be viewed
as competing interventions but rather as therapies potentially suited to different clinical scenarios.
Mechanical irrigation may adequately reduce bacterial burden among patients with uncomplicated recurrent
infections, whereas antiseptic irrigation may provide additional benefit in carefully selected high-risk
populations characterized by persistent biofilm formation and multidrug-resistant colonization.

Contemporary clinical evidence
The contemporary evidence supporting bladder irrigation remains limited but has improved considerably
following the publication of two prospective clinical investigations that evaluated fundamentally different
irrigation strategies. Although these studies are frequently discussed together, careful interpretation
requires recognition that they addressed different patient populations, therapeutic objectives, and outcome
measures. Consequently, direct numerical comparison should be approached cautiously.
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Moussa and colleagues evaluated daily intravesical povidone-iodine irrigation among 119 adults with
NLUTD managed by clean intermittent catheterization who experienced recurrent symptomatic UTIs despite
optimized bladder management [10]. The study population represented a relatively young, highly selected
cohort with severe underlying neurological disease, predominantly spinal cord injury. Patients received daily
instillation of 50 mL of 2% povidone-iodine as the final catheterization of the day, with the solution
retained intravesically for approximately 10 minutes before drainage. Monthly biochemical surveillance was
performed to monitor serum iodine concentrations and thyroid function, reflecting appropriate
consideration of potential systemic absorption.

The investigators reported substantial reductions in symptomatic UTIs, emergency department attendance,
hospitalization, and multidrug-resistant urinary isolates during follow-up. These improvements remained
statistically significant following multivariable adjustment, suggesting that the observed treatment effect
could not be fully explained by demographic or disease-related confounding [10]. From a clinical perspective,
the magnitude of benefit was striking and suggested that local antiseptic therapy may effectively interrupt
recurrent infection cycles among carefully selected neurogenic bladder patients.

In contrast, den Hoedt and colleagues investigated a substantially broader patient population more
representative of routine outpatient urological practice [11]. Their prospective study enrolled 60
community-dwelling catheter users, including both patients performing clean intermittent catheterization
and individuals managed with long-term transurethral or suprapubic indwelling catheters. Unlike the
neurogenic bladder cohort studied by Moussa et al., nearly half of these participants had non-neurogenic
indications for catheterization, resulting in greater clinical heterogeneity and potentially lower baseline
infection risk.

The intervention itself also reflected a different therapeutic philosophy. Rather than scheduled daily
prophylaxis, patients initiated tap-water irrigation at the earliest onset of uncomplicated urinary tract
symptoms using warmed tap water and repeated irrigation until the returned fluid appeared macroscopically
clear. Irrigation frequency was subsequently reduced according to symptomatic improvement. This patient-
directed approach emphasized self-management, symptom control, and avoidance of unnecessary antibiotic
treatment rather than complete microbiological eradication.

The principal outcome was reduction in antibiotic consumption rather than prevention of bacteriuria.
Investigators demonstrated approximately 38% reductions in both antibiotic prescriptions and recurrent
UTIs without increased hospitalization, systemic infection, or deterioration in health-related quality of life
[11]. Importantly, patient satisfaction exceeded 80% across multiple domains, indicating that the procedure
was considered practical, acceptable, and feasible for long-term home use.

These two investigations therefore evaluated different clinical questions rather than identical interventions.
The povidone-iodine study primarily addressed whether scheduled antiseptic bladder irrigation could
prevent recurrent infection among a highly selected high-risk neurogenic population. Conversely, the tap-
water study examined whether mechanical bladder irrigation could reduce antibiotic consumption among a
heterogeneous outpatient catheter population. Consequently, interpretation should emphasize
complementary rather than competitive evidence.

Several methodological strengths deserve recognition. Both studies were prospective, incorporated clinically
meaningful outcomes, and evaluated interventions readily translatable into routine practice. Importantly,
neither investigation reported serious safety concerns attributable to bladder irrigation, supporting the
feasibility of carefully supervised intravesical therapy.

Nevertheless, several limitations substantially influence interpretation. First, both studies enrolled
relatively small numbers of participants, limiting statistical precision and external validity. Second, neither
investigation was designed as a direct randomized comparison between irrigation solutions. Third,
considerable differences in patient demographics, catheter characteristics, intervention protocols, and
primary endpoints preclude meaningful quantitative comparison. Finally, follow-up durations were
relatively limited, leaving uncertainty regarding long-term effectiveness, durability of response, and
sustainability of patient adherence.

Collectively, the available evidence supports the concept that bladder irrigation may reduce recurrent
symptomatic UTIs while decreasing reliance on systemic antimicrobial therapy. However, current data are
insufficient to conclude that one irrigation solution is unequivocally superior. Instead, both interventions
appear to occupy distinct yet complementary positions within contemporary management strategies for
recurrent CAUTIs. 

Clinical effectiveness
The principal objective of bladder irrigation is to reduce the frequency and severity of recurrent CAUTIs
while minimizing dependence on systemic antimicrobial therapy. Although both contemporary prospective
studies demonstrated favourable clinical outcomes, they evaluated different patient populations,

 

2026 Talwar et al. Cureus 18(8): e115123. DOI 10.7759/cureus.115123 4 of 8

javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)


intervention strategies, and therapeutic objectives, making careful interpretation essential.

The most striking clinical improvements were reported by Moussa et al., who observed dramatic reductions
in symptomatic UTIs, emergency department attendance, and UTI-related hospitalizations following daily
intravesical povidone-iodine irrigation in patients with NLUTD performing clean intermittent
catheterization [10]. The magnitude of reduction suggests that regular antiseptic irrigation may effectively
suppress recurrent bacterial colonization in carefully selected high-risk patients who continue to experience
infections despite optimized catheterization practices. The concurrent decline in healthcare utilization
further indicates that the intervention may reduce not only infection frequency but also infection severity.

The tap-water study by den Hoedt et al. demonstrated more modest but clinically meaningful improvements
[11]. Approximately one-third fewer antibiotic prescriptions and recurrent UTIs were observed without an
increase in pyelonephritis, systemic infection, or hospitalization. Importantly, these findings suggest that a
proportion of uncomplicated recurrent urinary symptoms may be successfully managed through local
bladder irrigation rather than immediate empirical antibiotic therapy. This observation is particularly
relevant in the current era of antimicrobial stewardship, where avoiding unnecessary antibiotic exposure is
considered a major therapeutic objective.

Direct comparison of treatment efficacy between the two interventions is neither statistically nor clinically
appropriate. The neurogenic bladder population investigated by Moussa et al. represented a younger, highly
selected cohort with severe recurrent infections and uniform catheterization technique, whereas the study
by den Hoedt et al. included older patients with heterogeneous indications for catheterization and mixed
catheter types [10,11]. Baseline infection risk, underlying urinary tract pathology, and treatment objectives
therefore differed substantially between the investigations. Consequently, the greater reductions observed
with povidone-iodine should not automatically be interpreted as evidence of superiority but rather as
reflecting differences in patient selection and clinical context.

Collectively, the available evidence suggests that bladder irrigation may provide clinically relevant
reductions in recurrent infection burden when incorporated into comprehensive catheter management
strategies. However, the current literature supports individualized patient selection rather than universal
adoption of either irrigation strategy.

Safety and tolerability
Long-term safety remains a fundamental consideration for any intervention intended for chronic catheter
users. Because bladder irrigation often requires repeated administration over months or years, acceptable
tolerability is essential to ensure sustained adherence and clinical benefit.

Both prospective studies reported favourable safety profiles, although the nature of safety monitoring
differed considerably. The povidone-iodine investigation incorporated regular biochemical surveillance,
including serum iodine concentrations and thyroid-stimulating hormone measurements, reflecting concern
regarding potential systemic iodine absorption following repeated intravesical administration [10].
Reassuringly, no clinically significant thyroid dysfunction or evidence of iodine toxicity was observed during
follow-up. Adverse events were generally mild and consisted predominantly of transient lower urinary tract
irritation, occasional genital discomfort, and infrequent episodes of mild hematuria. No participant
experienced severe complications directly attributable to the irrigation protocol.

Similarly, tap-water irrigation demonstrated excellent overall tolerability [11]. No increase in upper UTI,
sepsis, or hospitalization was observed despite substantial reductions in antibiotic use. Most participants
successfully performed bladder irrigation independently at home after receiving standardized instruction,
and only a small proportion discontinued treatment because of procedural inconvenience or discomfort.
Stable health-related quality-of-life scores further support the conclusion that the intervention did not
adversely affect patients' overall well-being.

Although these findings are encouraging, several limitations deserve consideration. Neither study evaluated
very long-term outcomes extending beyond routine follow-up, and both involved relatively small sample
sizes. Consequently, uncommon adverse events may have remained undetected. Furthermore, the safety of
repeated tap-water irrigation may vary according to local water quality, emphasizing the importance of
patient education regarding appropriate technique and use of clean water sources. Likewise, although no
thyroid abnormalities were identified following povidone-iodine irrigation, continued caution may be
warranted in patients with pre-existing thyroid disease, pregnancy, or prolonged exposure.

Overall, current evidence supports the short-term safety of both irrigation strategies when undertaken using
standardized techniques and appropriate clinical supervision. Nevertheless, larger studies with extended
follow-up remain necessary to establish long-term safety with greater certainty.

Microbiological outcomes and antimicrobial stewardship
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One of the most important contemporary justifications for bladder irrigation is its potential contribution to
antimicrobial stewardship. The widespread emergence of multidrug-resistant uropathogens has highlighted
the need for effective non-antibiotic interventions capable of reducing infection burden while preserving
antibiotic efficacy [3,6,7].

The microbiological evidence currently favours povidone-iodine irrigation. Moussa et al. demonstrated
significant reductions in positive urine cultures together with a marked decline in multidrug-resistant
urinary isolates following treatment [10]. These findings are biologically plausible given the broad-spectrum
antiseptic activity of povidone-iodine and its multiple nonspecific mechanisms of microbial inactivation.
Unlike conventional antibiotics, antiseptics exert limited selective pressure for resistance, making them
attractive adjuncts in the management of recurrent infections caused by resistant organisms.

By contrast, the tap-water study deliberately emphasized clinical rather than microbiological outcomes [11].
Routine urine cultures were not used as primary outcome measures because the investigators adopted a
symptom-based management strategy consistent with contemporary guideline recommendations that
discourage treatment of asymptomatic bacteriuria in catheterized patients [2,3]. This pragmatic approach
reflects an important conceptual shift in CAUTI management. Complete microbiological eradication is often
unrealistic in chronically catheterized patients because biofilm-associated bacteriuria frequently persists
despite apparently appropriate antimicrobial therapy. Instead, improving patient symptoms while reducing
unnecessary antibiotic exposure may represent a more clinically meaningful therapeutic objective.

The reduction in antibiotic prescriptions observed following tap-water irrigation therefore represents a
particularly important finding. Fewer antibiotic courses may translate into reduced selection pressure for
antimicrobial resistance, lower incidence of antibiotic-associated adverse events, and decreased healthcare
costs. Although direct evidence linking tap-water irrigation with reduced multidrug-resistant organisms is
currently unavailable, the observed reduction in antimicrobial exposure strongly supports its potential role
within broader antimicrobial stewardship programmes.

Taken together, the available evidence suggests that both irrigation strategies may contribute to stewardship
through different mechanisms. Povidone-iodine primarily reduces bacterial burden through local antiseptic
activity, whereas tap water decreases antibiotic exposure by facilitating symptom-directed conservative
management. These complementary mechanisms reinforce the concept that bladder irrigation should be
viewed as an adjunct to, rather than a replacement for, established evidence-based infection prevention
strategies.

Patient-reported outcomes and practical implementation
Successful long-term management of recurrent CAUTIs depends not only upon microbiological efficacy but
also upon patient acceptance, ease of administration, and sustainability of treatment. Interventions
perceived as burdensome or uncomfortable are unlikely to achieve satisfactory long-term adherence,
particularly among patients requiring lifelong catheterization.

Among the available studies, den Hoedt et al. provided the most comprehensive evaluation of patient-
centred outcomes [11]. Treatment satisfaction exceeded 80% across effectiveness, convenience, and overall
satisfaction domains, while health-related quality-of-life scores remained stable throughout follow-up.
These findings indicate that self-administered tap-water irrigation was generally well accepted and did not
impose significant treatment burden. The simplicity of the procedure, minimal equipment requirements,
and negligible financial cost may all contribute to favourable long-term adherence, particularly in
community-based settings [16-20].

Although standardized patient-reported outcome measures were not formally incorporated into the
povidone-iodine study, treatment completion rates and relatively low incidence of clinically significant
adverse events suggest satisfactory acceptability among participants [10]. Nevertheless, daily antiseptic
instillation, mandatory aseptic technique, and periodic laboratory monitoring may limit its practicality
outside specialized neuro-urological services.

Implementation in routine clinical practice should therefore consider individual patient characteristics,
healthcare resources, and treatment objectives. Tap-water irrigation appears particularly suitable for
motivated patients capable of performing self-care and seeking to reduce recurrent antibiotic use. Povidone-
iodine irrigation may be more appropriate for carefully selected high-risk patients managed within specialist
centres where structured education and follow-up are available.

Critical appraisal and future directions
In summary, povidone-iodine irrigation combines mechanical lavage with broad-spectrum antiseptic
activity and has demonstrated substantial reductions in recurrent symptomatic UTIs, infection-related
healthcare utilization, and multidrug-resistant urinary isolates among carefully selected patients with
NLUTD performing clean intermittent catheterization. These findings suggest that antiseptic bladder
irrigation may represent an effective option for patients experiencing persistent recurrent infections despite
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optimized bladder management, particularly within specialized neuro-urological practice. Conversely, tap-
water bladder irrigation represents a fundamentally different treatment philosophy centred on mechanical
removal of contaminated urine, inflammatory debris, and early biofilm components without exposing
patients to additional antimicrobial agents. Although the observed reductions in recurrent infection were
more modest, the intervention demonstrated significant decreases in antibiotic utilization while
maintaining excellent patient satisfaction, favourable tolerability, and stable health-related quality of life.
Its simplicity, negligible cost, ease of self-administration, and minimal infrastructure requirements make
tap-water irrigation particularly attractive for long-term community management and for integration into
antimicrobial stewardship programmes.

Although recent prospective investigations have substantially strengthened the evidence supporting bladder
irrigation, important methodological limitations continue to restrict definitive clinical recommendations.
The evidence base currently consists primarily of relatively small prospective studies with heterogeneous
patient populations, differing catheter types, variable irrigation protocols, and distinct primary outcomes
[10,11]. Consequently, direct quantitative comparison between interventions remains inappropriate.

The absence of randomized head-to-head comparisons represents the most important evidence gap. Future
multicentre randomized controlled trials should directly compare tap water, povidone-iodine, saline, and
other irrigation strategies using standardized definitions of symptomatic UTI, harmonized outcome
measures, and sufficiently prolonged follow-up. Such studies should incorporate microbiological
surveillance, patient-reported outcomes, health-economic evaluation, and antimicrobial consumption to
provide a comprehensive assessment of therapeutic benefit.

Additional research should also identify patient subgroups most likely to benefit from individual irrigation
strategies. Patients with neurogenic bladder dysfunction, recurrent multidrug-resistant infections, chronic
indwelling catheters, and frequent antibiotic exposure may not derive equivalent benefit from identical
interventions. Precision-based patient selection may therefore become increasingly important as evidence
evolves.

Finally, bladder irrigation should continue to be evaluated as one component of comprehensive catheter
management rather than an isolated intervention. Appropriate catheter indication, minimization of catheter
duration, meticulous catheter care, optimization of bladder emptying, and evidence-based antimicrobial
prescribing remain the foundation of CAUTI prevention. Bladder irrigation should complement, not replace,
these established preventive measures.

Conclusions
CAUTIs remain among the most challenging complications of long-term urinary catheterization because of
their close association with biofilm formation, recurrent symptomatic infection, repeated antimicrobial
exposure, and the emergence of multidrug-resistant organisms. Contemporary management has
progressively shifted from treating every episode of bacteriuria toward preventing clinically significant
infection while minimizing unnecessary antibiotic use. Within this evolving paradigm, bladder irrigation has
re-emerged as a promising adjunctive intervention that addresses the underlying intravesical environment
rather than relying exclusively on repeated systemic antimicrobial therapy. The current evidence indicates
that both tap-water and povidone-iodine bladder irrigation provide clinically meaningful benefits in
appropriately selected catheterized patients, although their therapeutic roles appear to differ. Importantly,
the available evidence should not be interpreted as demonstrating superiority of one irrigation strategy over
the other. Rather than competing approaches, tap-water and povidone-iodine irrigation should be regarded
as complementary strategies whose application should be individualized according to patient characteristics,
underlying bladder dysfunction, infection severity, catheter type, and available clinical resources.

Despite encouraging findings, the current evidence base remains limited. Most available data originate from
relatively small prospective investigations with heterogeneous study populations and limited follow-up.
High-quality randomized controlled trials directly comparing irrigation solutions using standardized
protocols, uniform outcome definitions, microbiological surveillance, patient-reported outcome measures,
and health-economic analyses are still lacking. Such studies are essential before bladder irrigation can be
incorporated into routine international clinical practice guidelines. Bladder irrigation represents a
promising non-antibiotic adjunct in the management of recurrent CAUTIs, with both tap-water and
povidone-iodine irrigation reducing recurrent infection burden while potentially decreasing dependence on
systemic antibiotics. Their greatest value may lie not in replacing established preventive measures but in
complementing comprehensive catheter management strategies that emphasize appropriate catheter use,
meticulous catheter care, optimized bladder drainage, and responsible antimicrobial prescribing. As
antimicrobial resistance continues to challenge conventional treatment paradigms, carefully selected
bladder irrigation strategies may become increasingly important components of individualized, patient-
centred, and stewardship-oriented urological care.

Additional Information
Author Contributions

 

2026 Talwar et al. Cureus 18(8): e115123. DOI 10.7759/cureus.115123 7 of 8

javascript:void(0)


All authors have reviewed the final version to be published and agreed to be accountable for all aspects of the
work.

Concept and design:  Yatin Talwar, Chandrakant Pilania, Himanshu Agrawal, Kumar Dharmendra Singh

Acquisition, analysis, or interpretation of data:  Yatin Talwar, Chandrakant Pilania, Himanshu Agrawal,
Kumar Dharmendra Singh

Drafting of the manuscript:  Yatin Talwar, Chandrakant Pilania, Himanshu Agrawal, Kumar Dharmendra
Singh

Critical review of the manuscript for important intellectual content:  Yatin Talwar, Chandrakant
Pilania, Himanshu Agrawal, Kumar Dharmendra Singh

Disclosures
Conflicts of interest: In compliance with the ICMJE uniform disclosure form, all authors declare the
following: Payment/services info: All authors have declared that no financial support was received from
any organization for the submitted work. Financial relationships: All authors have declared that they have
no financial relationships at present or within the previous three years with any organizations that might
have an interest in the submitted work. Other relationships: All authors have declared that there are no
other relationships or activities that could appear to have influenced the submitted work.

References
1. Centers for Disease Control and Prevention: Catheter-associated urinary tract infections (CAUTI)

prevention guideline. (2022). Accessed: August 20, 2026: https://www.cdc.gov/infection-
control/hcp/cauti/index.html.

2. Hooton TM, Bradley SF, Cardenas DD, et al.: Diagnosis, prevention, and treatment of catheter-associated
urinary tract infection in adults: 2009 International Clinical Practice Guidelines from the Infectious
Diseases Society of America. Clin Infect Dis. 2010, 50:625-63. 10.1086/650482

3. Kranz J, Bartoletti R, Bruyère F, et al.: European Association of Urology guidelines on urological infections:
summary of the 2024 guidelines. Eur Urol. 2024, 86:27-41. 10.1016/j.eururo.2024.03.035

4. Flores-Mireles AL, Walker JN, Caparon M, Hultgren SJ: Urinary tract infections: epidemiology, mechanisms
of infection and treatment options. Nat Rev Microbiol. 2015, 13:269-84. 10.1038/nrmicro3432

5. Nicolle LE: Catheter associated urinary tract infections . Antimicrob Resist Infect Control. 2014, 3:23.
10.1186/2047-2994-3-23

6. Global Antimicrobial Resistance and Use Surveillance System (GLASS) Report 2024. World Health
Organization, Geneva, Switzerland; 2024. https://www.who.int/initiatives/glass.

7. Barlam TF, Cosgrove SE, Abbo LM, et al.: Implementing an antimicrobial stewardship program: guidelines
by the Infectious Diseases Society of America and the Society for Healthcare Epidemiology of America. Clin
Infect Dis. 2016, 62:e51-77. 10.1093/cid/ciw118

8. Shepherd AJ, Mackay WG, Hagen S: Washout policies in long-term indwelling urinary catheterisation in
adults. Cochrane Database Syst Rev. 2017, 3:CD004012. 10.1002/14651858.CD004012.pub5

9. Huen KH, Nik-Ahd F, Chen L, Lerman S, Singer J: Neomycin-polymyxin or gentamicin bladder instillations
decrease symptomatic urinary tract infections in neurogenic bladder patients on clean intermittent
catheterization. J Pediatr Urol. 2019, 15:178.e1-7. 10.1016/j.jpurol.2018.12.001

10. Moussa M, Chakra MA, Papatsoris AG, Dellis A, Dabboucy B, Fares Y: Bladder irrigation with povidone-
iodine prevent recurrent urinary tract infections in neurogenic bladder patients on clean intermittent
catheterization. Neurourol Urodyn. 2021, 40:672-9. 10.1002/nau.24607

11. den Hoedt S, van Veen FE, Scheepe JR, Blok BF: Bladder irrigation with tap water to reduce antibiotic use for
urinary tract infections in catheter users. BJU Int. 2025, 135:286-94. 10.1111/bju.16552

12. Trautner BW, Darouiche RO: Catheter-associated infections: pathogenesis affects prevention . Arch Intern
Med. 2004, 164:842-50. 10.1001/archinte.164.8.842

13. Tenke P, Kovacs B, Bjerklund Johansen TE, Matsumoto T, Tambyah PA, Naber KG: European and Asian
guidelines on management and prevention of catheter-associated urinary tract infections. Int J Antimicrob
Agents. 2008, 31 Suppl 1:S68-78. 10.1016/j.ijantimicag.2007.07.033

14. Venturini S, Reffo I, Avolio M, et al.: The management of recurrent urinary tract infection: non-antibiotic
bundle treatment. Probiotics Antimicrob Proteins. 2024, 16:1857-65. 10.1007/s12602-023-10141-y

15. Maki DG, Tambyah PA: Engineering out the risk for infection with urinary catheters . Emerg Infect Dis. 2001,
7:342-7. 10.3201/eid0702.010240

16. Saint S, Greene MT, Krein SL, et al.: A program to prevent catheter-associated urinary tract infection in
acute care. N Engl J Med. 2016, 374:2111-9. 10.1056/NEJMoa1504906

17. Lo E, Nicolle LE, Coffin SE, et al.: Strategies to prevent catheter-associated urinary tract infections in acute
care hospitals: 2014 update. Infect Control Hosp Epidemiol. 2014, 35:464-79. 10.1086/675718

18. Meddings J, Rogers MA, Krein SL, Fakih MG, Olmsted RN, Saint S: Reducing unnecessary urinary catheter
use and other strategies to prevent catheter-associated urinary tract infection: an integrative review. BMJ
Qual Saf. 2014, 23:277-89. 10.1136/bmjqs-2012-001774

19. Warren JW: Catheter-associated urinary tract infections . Infect Dis Clin North Am. 1997, 11:609-22.
10.1016/s0891-5520(05)70376-7

20. Tambyah PA, Maki DG: Catheter-associated urinary tract infection is rarely symptomatic: a prospective
study of 1,497 catheterized patients. Arch Intern Med. 2000, 160:678-82. 10.1001/archinte.160.5.678

 

2026 Talwar et al. Cureus 18(8): e115123. DOI 10.7759/cureus.115123 8 of 8

https://www.cdc.gov/infection-control/hcp/cauti/index.html
https://www.cdc.gov/infection-control/hcp/cauti/index.html
https://dx.doi.org/10.1086/650482
https://dx.doi.org/10.1086/650482
https://dx.doi.org/10.1016/j.eururo.2024.03.035
https://dx.doi.org/10.1016/j.eururo.2024.03.035
https://dx.doi.org/10.1038/nrmicro3432
https://dx.doi.org/10.1038/nrmicro3432
https://dx.doi.org/10.1186/2047-2994-3-23
https://dx.doi.org/10.1186/2047-2994-3-23
https://www.who.int/initiatives/glass
https://dx.doi.org/10.1093/cid/ciw118
https://dx.doi.org/10.1093/cid/ciw118
https://dx.doi.org/10.1002/14651858.CD004012.pub5
https://dx.doi.org/10.1002/14651858.CD004012.pub5
https://dx.doi.org/10.1016/j.jpurol.2018.12.001
https://dx.doi.org/10.1016/j.jpurol.2018.12.001
https://dx.doi.org/10.1002/nau.24607
https://dx.doi.org/10.1002/nau.24607
https://dx.doi.org/10.1111/bju.16552
https://dx.doi.org/10.1111/bju.16552
https://dx.doi.org/10.1001/archinte.164.8.842
https://dx.doi.org/10.1001/archinte.164.8.842
https://dx.doi.org/10.1016/j.ijantimicag.2007.07.033
https://dx.doi.org/10.1016/j.ijantimicag.2007.07.033
https://dx.doi.org/10.1007/s12602-023-10141-y
https://dx.doi.org/10.1007/s12602-023-10141-y
https://dx.doi.org/10.3201/eid0702.010240
https://dx.doi.org/10.3201/eid0702.010240
https://dx.doi.org/10.1056/NEJMoa1504906
https://dx.doi.org/10.1056/NEJMoa1504906
https://dx.doi.org/10.1086/675718
https://dx.doi.org/10.1086/675718
https://dx.doi.org/10.1136/bmjqs-2012-001774
https://dx.doi.org/10.1136/bmjqs-2012-001774
https://dx.doi.org/10.1016/s0891-5520(05)70376-7
https://dx.doi.org/10.1016/s0891-5520(05)70376-7
https://dx.doi.org/10.1001/archinte.160.5.678
https://dx.doi.org/10.1001/archinte.160.5.678

	Clinical Effectiveness of Tap Water Versus Povidone-Iodine Bladder Irrigation for Recurrent Catheter-Associated Urinary Tract Infections: A Comparative Review of Contemporary Clinical Evidence
	Abstract
	Introduction And Background
	Review
	Biological rationale for bladder irrigation
	Contemporary clinical evidence
	Clinical effectiveness
	Safety and tolerability
	Microbiological outcomes and antimicrobial stewardship
	Patient-reported outcomes and practical implementation
	Critical appraisal and future directions

	Conclusions
	Additional Information
	Author Contributions
	Disclosures

	References


