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Disclaimer 
 

 

This Consensus Statement is based on scientific evidence available at the time of 

development, supplemented by the collective expert opinion and clinical experience of 

infectious diseases physicians, geriatricians, and pharmacists. 

The recommendations provide general, evidence-informed guidance and do not replace 

individual clinical judgement, institutional policies, clinical guidelines, or regulatory 

requirements. Healthcare professionals remain responsible for the assessment and 

management of individual patients, taking into account their clinical circumstances and 

available diagnostic and microbiological information. 

The recommendations may be revised as new evidence emerges and should be interpreted 

alongside current national and international guidelines and local antimicrobial stewardship 

policies. 
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Chief Editors’ Preface 
 

Urinary tract infection (UTI) is one of the most frequently encountered infections in older 

persons and a common reason for antimicrobial prescribing. Yet, few diagnoses illustrate 

the complexity of clinical decision-making in later life as clearly as suspected UTI. In older 

persons, the challenge is often not simply how to treat an infection, but first determining 

whether a true infection is present and whether antimicrobial therapy is warranted. 

Multimorbidity, cognitive impairment, urinary catheterization and the high prevalence of 

asymptomatic bacteriuria can complicate clinical assessment and the interpretation of 

urinary investigations.  
 

It is against this clinical background that this Urinary Tract Infections in Older Persons: A 

Consensus Statement on Diagnosis and Antimicrobial Stewardship has been developed. 

This document represents a close multidisciplinary collaboration between Infectious 

Diseases and Geriatric Medicine, bringing together expertise in infection management and 

antimicrobial stewardship with an understanding of the physiological, functional and clinical 

complexities that accompany ageing. 
 

The recommendations are intended to provide healthcare professionals with a practical and 

evidence-informed framework for the assessment, diagnosis, investigation and 

antimicrobial management of suspected UTI in older persons. Particular emphasis is placed 

on differentiating symptomatic UTI from asymptomatic bacteriuria, improving the 

appropriate use and interpretation of urine investigations, and ensuring that antimicrobial 

therapy, when indicated, is selected and prescribed judiciously. This document is intended 

for all healthcare professionals involved in the care of older persons, including medical 

officers, specialists, geriatricians, infectious diseases physicians, family medicine 

specialists, nurses, pharmacists and antimicrobial stewardship teams across hospital, 

primary care and long-term care settings. We hope that it will promote greater consistency 

in clinical practice while supporting decisions that are evidence-based, proportionate and 

centred on the individual older person. 
 

At the heart of this recommendation is a simple but important principle: good antimicrobial 

stewardship begins with good diagnostic stewardship. Knowing when to investigate, when 

to treat and, equally, when not to do so are all integral to high-quality care. Avoiding 

unnecessary testing and antibiotics is not therapeutic inaction, but an active step towards 

protecting older persons from avoidable harm. We hope that these recommendations will 

support clinicians in navigating one of the most common yet challenging infectious 

presentations in older persons with greater confidence, clarity and consistency. More 

importantly, we hope that their adoption will contribute to safer care for older persons, more 

responsible antimicrobial use and the wider national effort to address antimicrobial 

resistance. 
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The development of this consensus recommendation has only been possible through the 

collective expertise, thoughtful deliberation and commitment of our multidisciplinary working 

group. We extend our sincere appreciation to all members, reviewers and contributors who 

have given their time and expertise to this endeavour. It is our privilege, on behalf of the 

working group, to present this recommendation to our colleagues across the healthcare 

system. We trust that it will serve not merely as a reference document, but as a practical 

guide to better clinical judgement, safer prescribing and better outcomes for the older 

persons entrusted to our care. 
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Executive Summary 

Key Clinical Recommendations 

 

01 
Assess before testing. Order urine investigations only when new urinary symptoms or 

systemic features raise suspicion of UTI.  
 

02 
Interpret results clinically. Pyuria, positive dipstick findings or a positive urine culture 

alone do not establish UTI. 
 

03 
Avoid screening for or treating asymptomatic bacteriuria. This includes catheterized 

older persons, except before invasive urological procedures involving mucosal trauma. 
 

04 
Do not routinely attribute delirium to UTI. Evaluate and manage other potential causes. 

In the absence of urinary symptoms or systemic signs of infection, bacteriuria alone does 

not warrant antibiotic treatment. 
 

05 
Treat suspected sepsis promptly. Initiate appropriate empirical antibiotics while 

investigating both urinary and non-urinary sources. 
 

06 
Collect specimens correctly. Obtain midstream urine where feasible. For catheterized 

patients, sample aseptically from the sampling port or a newly replaced catheter when 

indicated, never from the drainage bag. 
 

07 
Individualise antibiotics. Follow the Malaysian National Antimicrobial Guideline, 

considering severity, susceptibility results, renal function and drug interactions. Use the 

narrowest effective agent for the shortest effective duration. 
 

08 
Review treatment within 48–72 hours. Reassess the diagnosis, narrow therapy, switch 

to oral treatment when appropriate, and stop antibiotics when no longer indicated. 
 

09 
Minimise catheter use. Use only when indicated, maintain appropriate catheter care, 

review necessity daily and remove promptly. 
 

10 
Prioritise prevention. Address hydration, toileting, constipation and continence care. 

Offer vaginal oestrogen to suitable postmenopausal women with recurrent UTI. Reserve 

long-term antibiotic prophylaxis for selected patients. 
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CHAPTER 1 

Introduction 

The older population experiences a high burden of urinary tract infections (UTIs) and related 

antimicrobial exposure. The development of this consensus statement aims to balance 

preventing harm from untreated symptomatic infection against the well-established risks of 

treating asymptomatic bacteriuria (ABU), particularly in long-term care and hospital settings 
1–3.  This duality influences diagnostic standards specific to older persons and serves as the 

foundation for current antimicrobial stewardship initiatives and the development of this 

consensus statement. 

 

1.1 Distinctive Challenges in Older Persons 

In older persons, UTIs may present with non-specific or systemic symptoms such as loss 

of appetite, delirium, falls, lethargy, or functional decline rather than classic dysuria or 

frequency. This complicates clinical decision-making and increases the risk of inappropriate 

antibiotic use if criteria rely solely on conventional urinary symptoms 1,4,5. A key clinical 

challenge is differentiating symptomatic UTI from ABU. While the presence of urinary 

symptoms or systemic signs of infection in an appropriate clinical context supports a 

diagnosis of UTI, frailty-related manifestations such as delirium or functional decline are 

non-specific and should not, in isolation, prompt antibiotic therapy. Careful clinical 

evaluation is therefore essential to avoid reflexive and inappropriate antibiotic prescribing 

for bacteriuria in the absence of true infection 2,5,6. 

It is also important to acknowledge that frailty may alter the clinical presentation of 

infections. Hence, we include brief guidance on evaluating delirium, confusion, functional 

decline, falls, and non-specific malaise as potential infection signals in frail individuals, with 

clear pathways to determine when to pursue urine culture, imaging, or other diagnostics. 

This consensus statement incorporates diagnostic stewardship principles to reduce 

overdiagnosis and overtreatment in this population 1,4,7. 

Asymptomatic bacteriuria affects up to 20% of older persons, particularly in women 8. 

Incidence may increase up to 50% among those with catheters or institutional living 

arrangements 8,9. Treating ABU does not improve outcomes and can cause adverse events, 

antimicrobial resistance, and Clostridioides difficile infection risks 10,11. Consensus 

guidelines and population-based observations consistently advocate against routine 

treatment of ABU in most older persons, including those with frailty, unless specific 

indications are met (e.g., planned urologic procedures) 5,6,12,13. 

Older persons often carry polypharmacy burdens, increasing the likelihood of drug–disease 

and drug–drug interactions, adverse drug events, and dosing errors. These factors 

influence antibiotic selection, duration, and monitoring, underscoring the need for 

stewardship-informed, patient-centred antibiotic prescribing in older populations 5,14,15.  

Pharmacokinetic and pharmacodynamic changes with ageing, comorbidities (e.g., chronic 
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kidney disease, chronic liver disease, chronic heart failure, hypoalbuminemia, malnutrition, 

obesity), and frailty need to be addressed too.  

Managing complex older persons requires coordinated input across disciplines, together 

with meaningful caregiver involvement. A multidisciplinary approach involving clinicians, 

nursing staff, pharmacists, geriatricians and caregivers should be adopted when assessing 

and managing recurrent or suspected UTIs, particularly in residents with dementia, frailty 

or complex care needs. Leverage stewardship programs and education to reduce ABU 

overtreatment while ensuring timely management of clinically significant infections 16–18.  
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CHAPTER 2 

Epidemiology of Urinary Tract Infections in 

Older Persons 

2.1 Burden of Disease 

Urinary tract infections (UTIs) are among the most common bacterial infections in older 

persons and contribute substantially to morbidity and healthcare utilisation. Globally, UTIs 

account for over 400 million cases annually, with adults aged ≥65 years contributing 

disproportionately to UTI-related hospitalisations, complications, and mortality. Between 

1990 and 2019, the global incidence and disability-adjusted life years attributable to UTIs 

increased significantly, largely reflecting population ageing 1–3. 

The Asia-Pacific region, which hosts over 60% of the world’s older population, has 

experienced a marked rise in UTI burden among older persons. Regional analyses indicate 

higher UTI-related morbidity and mortality in older age groups, particularly in settings with 

increasing antimicrobial resistance and high healthcare utilisation among ageing 

populations 1,3,4. 

In Malaysia, UTIs are consistently reported as one of the most common bacterial infections 

among older persons in both inpatient and outpatient settings. Hospital-based studies and 

national surveillance data indicate that UTIs are a frequent cause of admission among older 

patients and contribute substantially to antimicrobial prescribing, length of hospital stay, and 

healthcare costs 5–7. While population-level prevalence data specific to older Malaysians 

remain limited, available local studies highlight significant variation in diagnostic and 

treatment practices, underscoring the need for standardised, context-specific guidance 6,8–

9.  

 

2.2 Health Economic Burden 

Older persons admitted with UTI incur substantial direct healthcare costs, driven mainly by 

hospitalisation, excess bed-days, investigations, intravenous treatment and discharge-

related care rather than antibiotic costs alone 10,11. International and Asian data show that 

older persons with UTI have longer hospital stays and higher inpatient costs than younger 

patients 5,10. In Malaysia, although UTI-specific costing data remain limited, rising ageing-

related healthcare expenditure highlights the importance of preventing avoidable UTI 

admissions and reducing unnecessary inpatient bed-days 12,13. 
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Figure 2.1: The Direct Economic Burden of UTI Admissions in Older Persons 
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2.3 Microbiology and Antimicrobial Resistance  

 

Microbiology of UTI in Older Persons 

Escherichia coli remains the predominant uropathogen in older persons across community 

and healthcare settings 14–18. Other commonly isolated Gram-negative organisms include 

Klebsiella pneumoniae, Proteus mirabilis, and other members of the Enterobacterales 

family 14,19. Gram-positive organisms, particularly Enterococcus sp., are encountered more 

frequently among hospitalised patients, residents of long-term care facilities, and individuals 

with indwelling urinary catheters 20. Less commonly, Pseudomonas aeruginosa and other 

non-fermenting Gram-negative bacilli are isolated, particularly in patients with recurrent 

UTIs, urinary tract abnormalities, recent instrumentation, or repeated healthcare exposure 
19,20.  

 

Antimicrobial Resistance 

Antimicrobial resistance among uropathogens is an increasing challenge in the 

management of UTIs in older persons. Increasing age, recurrent antibiotic exposure, prior 

hospitalisation, residence in long-term care facilities, urinary catheterization, and structural 

urinary tract abnormalities all increase the likelihood of infection caused by extended-

spectrum β-lactamase (ESBL)-producing Enterobacterales and other multidrug-resistant 

(MDR) organisms 21–23.  

The Malaysian National Antibiotic Resistance Surveillance (NSAR) provides the most 

comprehensive national data on antimicrobial susceptibility patterns of urinary isolates 16. 

However, these laboratory-based surveillance data are not restricted to clinically confirmed 

symptomatic UTIs and may include isolates from asymptomatic bacteriuria, catheter-

associated bacteriuria, and other urine cultures submitted during routine clinical care. 

Consequently, the reported resistance rates should be interpreted as surveillance data on 

urinary isolates rather than resistance rates among symptomatic UTIs alone 16.  

Despite this limitation, NSAR provides valuable information to guide empirical antimicrobial 

therapy in Malaysia. In the latest national registry data, resistance among urinary E. coli 

isolates remained high for several commonly used antibiotics, including ampicillin (64.0%), 

co-trimoxazole (33.1%), ciprofloxacin (30.9%), cefuroxime (27.1%), and cefotaxime 

(24.3%), whereas resistance to carbapenems remained low, with both imipenem and 

meropenem resistance reported at 0.6% respectively 16.   

Community surveillance has generally demonstrated lower antimicrobial resistance rates 

than those observed among hospital isolates. Nevertheless, ESBL-producing 

Enterobacterales and carbapenem-resistant organisms have also been identified in 

community settings, highlighting that antimicrobial resistance is no longer confined to 

hospitals. The detection of resistant organisms among patients presenting from the 

community may, in part, reflect previous healthcare and antimicrobial exposures, including 

prior colonization or infection with an ESBL-producing or multidrug-resistant organism, 

recent antimicrobial therapy, recent hospitalisation, residence in a long-term care facility, 
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recurrent urinary tract infection, recent urological instrumentation, or the presence of 

indwelling urinary devices. These factors should therefore be considered when assessing 

the likelihood of resistant uropathogens and selecting empirical antimicrobial therapy 16.  

 

 

Figure 2.2: Antimicrobial Resistance Among Urinary Escherichia coli Isolates: National Antibiotic 

Resistance Surveillance Report 2025 

 

 

2.4 Impact of UTI in Older Persons  

A UTI in an older person may begin as a localised infection, but its consequences can 

extend well beyond the urinary tract. In vulnerable older persons, the ensuing cascade may 

include hospitalisation, instrumentation, antimicrobial exposure, complications of acute 

illness, functional decline and deconditioning, loss of independence, and increasing 

caregiver burden. Delirium may occur during an acute illness, including infection, but not all 

older persons with UTI develop delirium, and delirium alone should not be regarded as 

evidence of UTI without compatible urinary or systemic features. Conversely, misattributing 

delirium or other non-specific symptoms to UTI, or treating asymptomatic bacteriuria 

unnecessarily, may initiate a parallel cascade of avoidable antimicrobial exposure, adverse 

drug effects, antimicrobial resistance, recurrent healthcare utilisation and caregiver burden 
5,6,8,10–13,24,25.  
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Figure 2.3: The Domino Effect of UTI in Older Persons 
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CHAPTER 3 

Risk Factors and Clinical Presentations of 

Urinary Tract Infections in Older Persons 

Case vignette 

Mr. A, an 82-year-old man, resident of a nursing home, with background history of: 

• Stroke with limited mobility (wheelchair-bound) 
• Requires assistance with basic activities of daily living 
• Long-term indwelling urinary catheter for chronic urinary retention due to benign 

prostatic hyperplasia 

Nursing staff noticed: 

• Acute confusion (disorientated to place and person) 
• Low-grade fever (37.8 °C) 
• Reduced appetite 

What makes older persons more susceptible to UTIs? 

How do UTIs present differently in older persons? 

 

3.1 What makes older persons more susceptible to UTI? 

Urinary tract infections (UTIs) in older persons are usually multifactorial, due to a complex 

interplay of 1–4: 

• age-related physiological changes 
• functional and environmental factors 
• co-existing medical conditions (systemic illnesses, local urinary tract 

abnormalities) 
• urinary catheter use 
• medications associated with an increased risk of UTI 

 

Understanding these contributing elements is crucial for effective prevention, diagnosis, and 

management. 
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3.1.1 Age-Related Physiological Changes 

Ageing is associated with altered immune functions, urinary tract system physiology and 

hormonal mechanisms. However, not all of these are inevitable or clinically significant 

consequences of normal ageing.  

 

Immunosenescence 

As people age, the immune system naturally declines in function, a process called 

immunosenescence 1,2. 

• Reduced T-cell Function: The body's ability to recognize and destroy invading 

pathogens is diminished. 
• Impaired Antibody Response: The production of antibodies in response to 

bacterial invasion may be slower or less effective. 

 

As a result, older persons with UTI have changes in systemic inflammatory responses.  

Hence, the clinical presentation of UTI can be variable and may also present atypically, for 

example, lack of fever 1,2.  

 

Figure 3.1: Immunosenescence in Older Persons 1,2 
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Changes in the Urinary Tract 

Age-associated structural and functional changes in the urinary tract create an environment 

more conducive to bacterial growth and colonization 1,2. 

 

Figure 3.2: Age-Related Changes in the Urinary Tract in Older Persons 

 

 

Table 3.1: Age-Related Changes in the Urinary Tract in Older Persons 

Factor Description Impact on UTI Susceptibility 

Reduced Bladder Tone 
The bladder may develop impaired 

contractility with increased post-

void residual volume. 

Incomplete bladder emptying 

(urinary retention), leading to urine 

stasis with a greater likelihood of 

bacterial persistence. 

Urethral and Vaginal 

Atrophy 

(leading to genitourinary 

syndrome of menopause)  

In post-menopausal women, 

decreased oestrogen levels cause 

thinning and dryness of the 

urethral and vaginal tissues, as 

well as changes in the vaginal 

microbiome. 

Loss of protective Lactobacilli 

bacteria and easier colonization by 

E. coli in the periurethral area. 

Prostate Enlargement 

Benign prostatic hyperplasia 

(BPH) and bladder outlet 

obstruction become more 

prevalent with increasing age in 

men. 

Obstruction of the urinary outflow, 

causing urine stasis and increasing 

susceptibility to UTI. 
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3.1.2 Functional and Environmental Factors 

Increased susceptibility to bacteriuria and symptomatic UTI in older persons may be 

contributed by functional impairment, reduced mobility, dependence on caregivers and the 

care environment 3. 

 

Immobility and Incontinence 

Reduced mobility, whether due to frailty or illness, may contribute to UTI 3: 

• Difficulty with Hygiene: Reliance on caregivers for toileting and personal hygiene 

may increase the risk of perineal contamination or even delayed toileting. 
• Constipation: Constipation or faecal impaction may contribute to bladder 

dysfunction, urinary retention with impaired emptying, especially in frail or 

neurologically impaired older persons. 
• Incontinence (urinary, faecal): This is associated with UTI due to various factors, 

including perineal contamination, dependence on toileting, and use of absorbent 

pads. 

 

Institutionalization 

Residents in long-term care facilities and nursing homes often have higher rates of UTIs 

due to increased use of invasive devices, and dependency on caregivers for toileting and 

hygiene 3,5. 

 

3.1.3 Co-existing Medical Conditions 

Chronic diseases become more prevalent in older persons. Some medical conditions may 

predispose them to UTIs due to their effect on immune function, bladder emptying or 

alteration to urogenital anatomy or mucosal defence 1,2.   

 

Diabetes Mellitus 

Poorly controlled blood sugar levels can lead to: 

• Glucosuria: Excess glucose in the urine provides a rich nutrient source for bacterial 

growth. It is essential to differentiate glycosuria due to uncontrolled diabetes from 

SGLT-2 inhibitor induced glycosuria, as failing to properly identify the underlying 

cause of the glycosuria leads to dangerous diagnostic errors, inappropriate drug 

discontinuation, or overlooked severe metabolic decline.   
• Impaired Immunity: Diabetes itself can suppress the immune system. 
• Autonomic neuropathy: Urinary retention 

 



UTI IN OLDER PERSONS MyICID • MSGM 

14 

Neurological Conditions 

Conditions that affect nerve function can impair bladder control and sensation. 

• Stroke, Parkinson's disease, spinal diseases: These can cause neurogenic 

bladder dysfunction, leading to severe urinary incontinence or chronic retention. In 

addition, urinary symptoms are under-reported among those with cognitive 

impairment. 
• For those with dementia, bladder dysfunction may be neurogenic, functional or due 

to impaired cognition itself. This may result in poor recognition of urinary symptoms, 

inability to communicate needs or locate toilets.  
• The use of anticholinergic medications to manage these conditions can exacerbate 

urinary retention by blocking the receptors needed for the bladder to contract and 

empty. The detrusor muscle of the bladder depends on muscarinic (M3) receptors 

to contract. When these receptors are blocked, the bladder is unable to contract 

effectively, leading to retention.  

 

Local Urinary Tract Abnormalities 

• Examples: BPH, urethral strictures, urolithiasis, pelvic organ prolapse, malignancies  

 

3.1.4 Urinary Catheter Use 

Long-term use of urinary catheters is one of the most important risk factors for UTIs, often 

leading to asymptomatic bacteriuria that may progress to symptomatic infection 5,6.  

• Catheters introduce bacteria directly into the bladder by bypassing natural urethral 

defence. 
• They provide a surface for bacteria to form biofilms (structured, cooperative 

community of microorganisms that attaches to a surface and encases itself in a self-

produced, gel-like matrix of extracellular polymeric substances - often called 

"slime"), which are resistant to antibiotics and the body's immune response.  
• The risk increases with: 

▪ Duration of catheterization (bacteriuria develops in about 10% per catheter-day) 

Based on US CDC data, the daily risk of bacteriuria with catheterization is 3% to 

10%, approaching 100% after 30 days, which is considered the delineation 

between short and long-term catheterization  
▪ Unnecessary catheterization in the absence of a clear clinical indication, or 

inappropriate catheterization practices.  
▪ Breaks in closed system 
▪ Catheter manipulation and poor catheter care 

 

Hence, the most effective preventive measure would be to avoid unnecessary 

catheterization and remove catheters as soon as they are no longer indicated. 
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3.1.5 Medications associated with an increased risk of UTI  

 

Table 3.2: Medications Associated with an Increased Risk of UTI 4 

Medications Description 
Impact on UTI 

Susceptibility 

SGLT2 inhibitors 

Sodium–glucose cotransporter 2 

inhibitors, including canagliflozin, 

dapagliflozin and empagliflozin, increase 

urinary glucose excretion. 

Glycosuria may increase 

glucose availability in the 

urinary and genital tract, 

potentially facilitating 

microbial growth and 

colonization. 

Immunosuppressive 

agents 

Includes glucocorticoids, azathioprine, 

cyclosporine, sirolimus and 

mycophenolate mofetil. These agents 

suppress local and systemic immune 

responses. 

Impaired host immune 

defence may increase 

susceptibility to bacterial 

colonization and urinary tract 

infection. 

Anticholinergic and 

bladder-relaxing 

medications 

Includes antimuscarinic agents, 

antihistamines, antiparkinsonian agents, 

β-adrenergic agonists, calcium channel 

blockers, opioids and sedatives. These 

medications may affect bladder 

contractility or normal micturition. 

Impaired bladder emptying 

may result in urinary 

retention and stasis, 

facilitating bacterial 

persistence and colonization. 

Medications 

associated with 

voiding dysfunction 

Benzodiazepines, opioids, calcium 

channel blockers and NSAIDs may 

contribute to detrusor dysfunction, altered 

voiding reflexes or impaired neural 

control of micturition in susceptible 

individuals. 

Delayed or incomplete 

bladder emptying may 

promote urinary stasis and 

increase the likelihood of 

bacterial persistence. 

Medications 

associated with urinary 

stone formation or 

altered urinary 

chemistry 

Includes sulphonamides, ciprofloxacin, 

ampicillin, antacids, calcium, vitamin D 

and/or vitamin C, loop diuretics (e.g., 

furosemide), carbonic anhydrase 

inhibitors (e.g., acetazolamide) and 

xanthine oxidase inhibitors (e.g., 

allopurinol). Some drugs or metabolites 

may alter urinary pH or precipitate in the 

urinary tract. 

Crystallization and urinary 

stone formation may lead to 

obstruction, urinary stasis or 

surfaces that facilitate 

bacterial persistence, 

potentially increasing the risk 

of UTI. 

 

 

In conclusion, the comprehensive management of UTIs in older persons must therefore 

address not only the acute infection but also the underlying predisposing factors like those 

discussed above. Understanding the full scope of risk factors is a critical step in providing 

appropriate care. 
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3.2 How do UTIs present differently in older persons?  

UTI symptoms in older persons may be less prominent and challenging to elicit. Additionally, 

non-specific symptoms (e.g. delirium, functional decline etc.) can be more common and 

easily missed or misattributed to other conditions 1,2. 

Understanding these atypical presentations is crucial for prompt diagnosis and effective 

management. Accurate recognition is important to ensure timely treatment of true infection, 

while avoiding inappropriate antimicrobial treatment for non-specific symptoms or ABU. 

 

3.2.1 Atypical Clinical Features of UTI in Older Persons 

The characteristic signs of a UTI (such as painful urination or frequent urges) are frequently 

absent in older persons. Instead, the infection often manifests as vague, systemic, or 

neurological symptoms 1,2. 

 

Acute Mental Status Change (Delirium) 

Acute confusion or delirium is one of the most recognized but non-specific symptoms of 

infection in older persons 1,7. 

• Delirium / Acute Confusion: A sudden change in attention, awareness and 

cognition. In older persons, particularly those with underlying dementia, delirium 

may be a prominent presenting feature of infection. However, delirium alone is not 

specific to UTI and should prompt assessment for urinary and non-urinary infections 

and non-infectious causes, including comparison with baseline cognition and 

function.  
 

Functional and Behavioural Changes 

A deterioration in overall well-being and daily function is a common warning sign of infection 
1,2. 

• Falls: New or increased frequency of falls. 
• Functional Decline: A rapid decrease in the ability to perform Activities of Daily 

Living (ADLs). 
• Malaise, Anorexia, Fatigue: Generalized feeling of being unwell, loss of appetite, 

and profound tiredness. 
• Behavioural Change: Increased agitation, combativeness, or withdrawal. 
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Vague Urinary Symptoms 

While classic symptoms may be absent, some non-specific changes to the urine may be 

noticed by the patient or caregivers. 

• Cloudy or foul-smelling urine: These findings are common, especially in patients 

on long-term urinary catheters, but they are not specific to UTI and can be present 

with simple dehydration or asymptomatic bacteriuria 1. They should not trigger urine 

testing or antibiotics on their own. Moreover, the appearance, colour, or smell of 

urine can be affected by certain food intake, supplements or medications 8,9. Hence, 

it is not necessarily a sign of UTI. 
 

3.2.2 Warning: Non-Specific Symptoms 

It is important to recognize that many of the atypical symptoms listed above are common in 

older persons, and can be caused by numerous conditions other than a UTI. 

Therefore, according to current guidelines, symptoms such as delirium, falls, or cloudy urine 

alone, are not diagnostic of UTI in older persons, unless accompanied by more localized 

genitourinary signs or severe systemic illness (e.g., fever, sepsis) 1,2.  

If empirical antibiotics are initiated, comprehensive assessments, including assessment of 

alternative causes (infective and non-infective), should be done simultaneously. Empirical 

antibiotics should be discontinued if an alternative diagnosis is more likely.  

For further details, refer to Chapter 5: Diagnostic Approach to Urinary Tract Infections 

in Older Persons and Chapter 6: Antimicrobial Stewardship Principles. 
 

_______________________________________________________________________ 

In conclusion, signs and symptoms of pre-existing comorbidities can make the diagnosis of 

UTI in older persons difficult as the clinical assessment becomes challenging. Existing 

conditions in an older person such as impaired hearing, cognitive impairment and complex 

multimorbidities make communication and the reporting or recognition of symptoms by 

caregivers challenging, thereby complicating diagnosis 1,2,7. 

A structured approach incorporating clinical assessment, functional evaluation, and 

environmental considerations is essential for the diagnosis and management of UTI, with 

the goal of improving the quality of life of older persons. 
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Figure 3.3: Atypical Clinical Features of UTI in Older Persons 
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CHAPTER 4 

Differentiating Asymptomatic Bacteriuria 

from Urinary Tract Infections  

Case vignette 

Mr Ali, an 84-year-old man, was seen in a primary care clinic for his routine biannual follow-

up for his comorbidity care for hypertension, gout and dyslipidaemia. He complained of 

occasionally passing cloudy urine but denied any other symptoms such as fever, pain or 

dysuria. Urinalysis showed pyuria and urine culture grew ≥10⁵ CFU/mL of E. coli. He was 

otherwise well, and his blood test results were unremarkable.  

Does he have a urinary tract infection? 

 

4.1 What is the difference between asymptomatic bacteriuria (ABU) and 

urinary tract infections (UTIs)? 

 

Urinary tract infection (UTI)  

Defined as an infection of the urinary system and may involve the lower or upper urinary 

tracts. A symptomatic UTI generally requires the presence of urinary tract–specific 

symptoms, such as acute dysuria, suprapubic pain, flank pain, or new changes in urine 

character (e.g., cloudy or turbid urine, visible haematuria, or unusual/foul odour), together 

with significant bacteriuria, typically defined as a quantitative urine culture of ≥10⁵ colony-

forming units/mL (CFU/mL) of a single bacterial species in one urine specimen 1–2.  
 

Asymptomatic bacteriuria (ABU)  

Defined as the presence of ≥10⁵ colony-forming units (CFU)/mL of the same bacterial 

species in two consecutive urine specimens for women, or one for men, in the absence of 

symptoms specifically attributable to a UTI 1–2.  
 

Asymptomatic pyuria  

Defined as the presence of white blood cells or leucocytes in the urine without 

accompanying urinary tract–specific symptoms and, by itself, does not indicate urinary tract 

infection or the need for antimicrobial therapy 1–2. 

ABU is common in older persons and, in most circumstances, is not associated with adverse 

outcomes and does not require antibiotic treatment. Multiple studies and guidelines support 

that pyuria or bacteriuria alone does not equate to infection 1–4. Distinguishing infection from 

colonization is essential to prevent unnecessary antibiotic use and adverse events. 
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4.2 What is the pathophysiology of ABU and its clinical relevance? 

The pathophysiology of ABU is not yet fully understood but is essentially a complex interplay 

between host vulnerability, neurological decline, and bacterial adaptation. Theoretically, it 

is a state of equilibrium: the host provides a stable environment due to impaired voiding and 

a reduced immune response, while the bacteria adapt to coexist with the host without 

triggering significant inflammation or symptomatic infection.  

 

Host Vulnerability and Anatomical Factors 

In older persons, particularly those residing in long-term care facilities, ABU may be driven 

by age-related structural and functional changes of the urinary tract that impair the normal 

clearance of bacteria. 

• Voiding Dysfunction: Conditions such as benign prostatic hyperplasia (BPH), 

pelvic floor dysfunction, and neurogenic bladder secondary to neurological disorders 

can result in incomplete bladder emptying and increased post-void residual urine. 

Urinary stasis promotes bacterial colonization and persistence, and may increase 

the risk of subsequent symptomatic UTI. 
• Anatomical and Instrumentation-Related Factors: Structural abnormalities of the 

urinary tract and the presence of urinary catheters, stents, or other urological 

devices, provide surfaces and pathways that facilitate bacterial adherence, biofilm 

formation, and persistent colonization. 
• Metabolic and Hormonal Changes: Declining oestrogen levels after menopause 

lead to genitourinary changes collectively referred to as Genitourinary Syndrome of 

Menopause (GSM). Vaginal and periurethral atrophy, alterations in the genitourinary 

microbiota, and reduced local mucosal defences may facilitate colonization by 

uropathogens. In addition, comorbidities such as poorly controlled diabetes mellitus 

may impair host immune function and further increase susceptibility to bacterial 

colonization of the urinary tract. 
 

Immunological Tolerance 

A key physiological reason why ABU remains asymptomatic is the attenuation of the host 

inflammatory response to urinary tract colonization. 

• Genetic Factors: Individuals with ABU often exhibit reduced expression of Toll-like 

receptor 4 (TLR4) or carry specific TLR4 gene polymorphisms. TLR4 is a key 

component of the innate immune system that recognizes bacterial pathogens and 

initiates inflammatory responses. Reduced TLR4 expression or altered receptor 

function may attenuate the host inflammatory response to urinary tract colonization, 

allowing bacteria to persist in the urinary tract without causing symptoms 5. 
• Diminished Innate Response: In the absence of a strong innate immune trigger, 

the inflammatory cascade associated with symptomatic UTI is not activated. 

Consequently, patients do not develop the typical manifestations of UTI, such as 

dysuria, urinary urgency, frequency, suprapubic discomfort, or fever, despite the 

presence of bacteria in the urine. 



UTI IN OLDER PERSONS MyICID • MSGM 

22 

Microbial Adaptation and Attenuation 

The bacteria themselves undergo adaptations that enable long-term survival in the bladder: 

• Attenuated Virulence: Bacterial strains associated with long-term asymptomatic 

colonization, particularly Escherichia coli, often exhibit reduced virulence compared 

with strains causing symptomatic UTI. These organisms are less likely to invade 

tissues or elicit a strong inflammatory response. 
• Genetic Adaptation: During prolonged residence in the urinary tract, bacteria may 

acquire mutations or lose virulence-associated genes involved in adhesion, 

invasion, and immune activation. This adaptation favors coexistence with the host 

and reduces the likelihood of triggering symptoms that could lead to bacterial 

clearance. 
• Stable Ecological Niche: Although antibiotic treatment may temporarily eradicate 

bacteriuria, recolonization is common because the underlying host factors remain 

unchanged. Low-virulence organisms may provide colonization resistance by 

occupying ecological niches, competing for nutrients and attachment sites, and 

inhibiting the growth of more pathogenic uropathogens. Thus, asymptomatic 

colonization is not necessarily harmful, and eradication of bacteriuria may disrupt a 

relatively stable microbial community without providing sustained clinical benefit.  
 

Clinical Confounders in older persons 

The pathophysiology is further complicated by age-related changes that mask or mimic 

symptoms: 

• Bladder Capacity: Age-associated lower urinary tract changes, including reduced 

bladder capacity, detrusor overactivity, and nocturia, may cause urinary frequency 

even in the absence of infection.  
• Hydration Status: Low fluid intake may result in concentrated, foul-smelling urine, 

which can be mistaken for symptomatic urinary tract infection despite the absence 

of infection-related symptoms. Concentrated urine may also cause bladder irritation 

and urinary urgency or frequency, further mimicking urinary tract infection.  
 

In the vast majority of cases, withholding antibiotic treatment for ABU is the preferred clinical 

approach. This strategy preserves the existing urinary microbiota, minimises unnecessary 

exposure to antibiotics, reduces the risk of antimicrobial resistance, and avoids adverse 

drug events. 
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4.3 What is the prevalence of ABU and UTI in older persons? 

 

Prevalence of ABU in older persons  

In contrast to UTI, ABU is more common in older persons, with prevalence increasing with 

age in both men and women. In younger premenopausal women, the estimated prevalence 

of ABU is 1–5%, rising to 6–16% in women aged >65 years 1–2,4,6–7. Among community-

dwelling women aged >80 years, the prevalence approaches 20% 8. In long-term care 

facilities, estimates are even higher, ranging from 25–50% in women 9. 

In healthy young men, ABU is uncommon, with a reported prevalence of <1% 2,4,10. Among 

community-dwelling men aged >65 years, the prevalence increases to approximately 5–

10% 7–8. In older men residing in long-term care facilities, the prevalence approaches that 

observed in women, ranging from 15–35% 9. The prevalence of ABU increases further in 

the presence of comorbidities. 

Urinary catheterization predisposes both men and women to ABU. The daily risk of 

acquiring bacteriuria with an indwelling urinary catheter is approximately 3–7%, and virtually 

all patients with chronic indwelling catheters develop bacteriuria due to biofilm formation 11. 

Following catheter removal, a proportion of bacteriuria episodes resolve spontaneously. 

The high prevalence of ABU among older persons contributes to the frequent misdiagnosis 

of UTI and inappropriate antibiotic prescribing, particularly in those presenting with non-

specific symptoms. 

 

Table 4.1: Estimated Prevalence of ABU Across Different Populations 

Populations Women Men 

Young healthy adults 1–5% <1% 

Community-dwelling older persons (>65 years) 6–16% 5–10% 

Residents in long-term care facilities 25–50% 15–35% 

Chronic indwelling urinary catheters Nearly 100% Nearly 100% 
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Prevalence of UTI in older persons 

Among both community-dwelling and institutionalized older persons, the incidence of UTI 

increases with advancing age and differs by sex. In men, the incidence increases from 

approximately 0.05 episodes per person-year among those aged 65–74 years to 0.08 

episodes per person-year in those aged >85 years 12–13. In postmenopausal women, the 

incidence is approximately 0.07 episodes per person-year, increasing to 0.13 episodes per 

person-year after 85 years of age 13–14. 

UTIs are among the most common healthcare-associated infections in long-term care 

facilities. A systematic review and meta-analysis found that UTIs accounted for 

approximately 39% of reported healthcare-associated infections in these settings 15. 

UTIs are substantially more common in patients with chronic indwelling urinary catheters. 

In one long-term care facility, the incidence of catheter-associated UTI was 3.2 cases per 

1,000 catheter-days, compared with 0.57 cases per 1,000 resident-days among the overall 

facility population. Furthermore, bacteremia secondary to UTI has been reported to occur 

3- to 39-fold more frequently in residents with chronic indwelling urinary catheters than in 

those without catheters 9,16. 

 

Figure 4.1: Epidemiology of Asymptomatic Bacteriuria and Urinary Tract Infection in Older 

Persons 

 

 

 

 
 

 

 



UTI IN OLDER PERSONS MyICID • MSGM 

25 

Case vignette 

Mrs Wong, a 64-year-old woman, was brought to the Emergency Department following a 

motor vehicle accident resulting in traumatic brain injury. She was intubated and planned 

for admission to the Neuro ICU in preparation for craniotomy. A urine culture was obtained 

during insertion of a urinary catheter in the Emergency Department following cerebral 

resuscitation and subsequently grew E. coli. There were no reported urinary symptoms prior 

to the trauma. 

 

4.4 Should urine culture be ordered for asymptomatic older persons? 

Current guidelines do not recommend screening for bacteriuria in asymptomatic older 

persons, including those who are community-dwelling, institutionalized, or have an 

indwelling urinary catheter. Randomized and observational studies have shown no 

reduction in mortality or symptomatic UTI with treatment of ABU. Therefore, screening for 

ABU is associated with unnecessary antibiotic use, increasing the risk of adverse effects 

and antimicrobial resistance. 

Screening is indicated only prior to invasive urological procedures involving mucosal 

bleeding, such as transurethral resection of the prostate (TURP), where treatment is 

recommended before the procedure 2. Routine follow-up urine cultures are not required. 

For further information, please refer to the National Antimicrobial Guideline (NAG) at the 

link below:  

National Antimicrobial Guideline 2024 – Urinary Tract Infections, Ministry of Health Malaysia 

 

4.5 How do we differentiate UTI from ABU in older persons, and why is 

it important to make this distinction? 

Differentiating symptomatic UTI from ABU in older persons is particularly challenging, 

especially among those residing in long-term care facilities. This is because older persons 

are less likely to present with classic localized genitourinary symptoms, and infections are 

often assessed in the context of non-specific presentations such as delirium, weakness, or 

functional decline. 

The distinction is further complicated by the lack of standardized diagnostic criteria across 

epidemiological studies. Variability in definitions of UTI contributes to inconsistent reporting 

of incidence and prevalence, making it difficult to compare studies and increasing the risk 

of misclassification between UTI and ABU. 

UTI remains one of the most common indications for antibiotic prescribing among older 

persons, particularly in long-term care settings. However, antimicrobial use in this 

population is frequently inappropriate, with up to 75% of antimicrobial use in long-term care 

facilities reported to be unnecessary or inappropriate. Inappropriate UTI-related prescribing 

is often driven by the misinterpretation of ABU or non-specific symptoms as evidence of 

infection 17–18. 

https://sites.google.com/moh.gov.my/nag/contents/section-a-adult/a17-urinary-tract-infections#h.dvnf6wn0mjfb
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Older persons are frequently treated with antibiotics based on positive urinalysis or urine 

culture and non-specific symptoms, such as acute delirium. Yet, studies have found no clear 

association between positive urine culture results and UTI in residents with fever 19, or 

between bacteriuria and symptoms such as malaise, anorexia, or fatigue 20. 

One of the essential steps to avoid overdiagnosis of UTI is to adopt diagnostic stewardship, 

including judicious ordering of urinalysis and urine culture only when there is a high clinical 

suspicion of UTI. 
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CHAPTER 5 

Diagnostic Approach to Urinary Tract 

Infections in Older Persons 

Case vignette 

An 82-year-old nursing home resident presents with acute delirium but no urinary symptoms 

such as dysuria, frequency, suprapubic pain, or flank pain. She is afebrile and 

haemodynamically stable. Urinalysis shows 2+ leukocyte esterase and positive nitrites, and 

urine culture subsequently grows ESBL-producing E. coli.  

Does she have a urinary tract infection? 

 

5.1 What is the recommended best practice for urine specimen 

collection? 

Urine specimen collection is important because the accuracy of laboratory results depends 

largely on how the sample is obtained. Proper collection minimises contamination from 

external sources and ensures that the results accurately reflect the patient’s urinary tract, 

allowing reliable diagnosis of UTI in conjunction with clinical features. 

 

Midstream Urine (MSU) Sampling 

The goal of MSU is to flush out colonizing bacteria from the distal urethra and reduce 

contamination, so that the sample more accurately reflects the microbial environment of the 

bladder. 

• Pass the initial urine for ‘a second or two’: Begin voiding into the toilet for 2–3 

seconds (at least to remove the initial 15-30 mL of urine) before positioning the 

sterile container into the stream. This helps minimise contamination, although 

evidence supporting a specific duration or volume of urine to discard is limited. 
• No Antiseptics: Use only plain water or saline-soaked gauze for periurethral 

cleansing. Antiseptic wipes (like alcohol or chlorhexidine) should be avoided as they 

can inhibit bacterial growth in the culture, leading to false negatives. Please refer to 

and follow local laboratory protocols for perineal cleansing, if available. 
• The "Mid-Stream" Capture: Collect approximately 10–20 mL of urine without 

stopping the flow, then remove the container and finish voiding into the toilet. Please 

refer to local laboratory protocol for urine sample volume for urine culture. 

 

 

 



UTI IN OLDER PERSONS MyICID • MSGM 

29 

Older persons often face mobility or cognitive challenges that make standard MSU difficult. 

• Assisted Collection: If the patient is cognitively impaired or has dexterity 

challenges, a carer or clinician should assist with positioning, separation of the labia, 

where appropriate, or stabilisation of the collection container while maintaining 

aseptic technique during urine collection. 
• Role of "In-and-Out" (Straight) Catheters: In-and-out catheterization should not 

be performed solely to obtain urine specimens when a patient can otherwise provide 

an adequate urine sample or when there is no clinical indication for urine testing. 

Unless the patient cannot void spontaneously or has significant retention, avoid 

invasive sampling to reduce the risk of introducing a new infection. 
• Non-Invasive Alternatives: For incontinent patients without catheters, "clean-

catch" can sometimes be achieved by using a specialized urine collection container 

in the commode. 

 

Catheter Sampling 

Sampling from an indwelling catheter is high-risk for contamination because of intraluminal 

biofilms. 

• Never Sample from the Bag: Urine in the drainage bag is stagnant and colonized. 

It should never be used for culture. 
• The "Fresh Catheter" Rule: If a catheter has been in place for a prolonged period, 

the most accurate practice for diagnosing a Catheter-Associated UTI (CAUTI) is to 

replace the catheter, where appropriate, and obtain the sample from a newly 

inserted one (or via a fresh straight-catheterization). This ensures you are culturing 

the bladder urine, not the biofilm on the previous catheter. 
• Aseptic Port Access (if a urine sampling port available): It is recommended that 

urine samples be obtained from the designated needleless sampling port. The port 

should be scrubbed with 70% isopropyl alcohol for at least 15 seconds and allowed 

to dry. Please refer to local infection control protocol for further details.  
• Clamping (Optional): If the tubing is empty, the drainage tube may be briefly 

clamped below the sampling port to allow urine to collect and facilitate urine 

sampling. Catheter clamping should only be performed when appropriate and in 

accordance with local hospital policy, if available. 
  

 

 

 

 

 

 

 

Figure 5.1: Urine Specimen Collection 

from the Sampling Port of a Closed 

Urinary Drainage System 
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Post-Collection Urine Sample Handling 

• The 1-Hour Window: Ideally, the sample should reach the lab as soon as possible. 
• Refrigeration: If processing is delayed, the urine sample should be refrigerated at 

2–8°C. This helps to prevent bacterial multiplication and minimise changes that 

could affect urinalysis and urine culture results.  
• Sample preservation: If refrigeration is not possible, follow the local laboratory 

protocol for appropriate urine sample preservation.  
 

5.2 Are urinalysis and urine culture useful in diagnosing UTI in older 

persons? 

UTI in older persons is primarily a clinical diagnosis, with urinalysis and urine culture serving 

as supportive rather than definitive diagnostic tools. In the absence of clinical features 

suggestive of UTI, abnormal urinalysis or a positive urine culture alone should not prompt 

antibiotic treatment. 

 

Urinalysis (dipstick / microscopy): 

Pyuria (≥10 WBCs/HPF or positive leukocyte esterase) is sensitive but non-specific. Its 

absence makes UTI less likely, but its presence alone does not confirm infection. Nitrite 

positivity suggests nitrate-reducing organisms such as E. coli and Klebsiella, but does not 

distinguish ABU from UTI. Bacteriuria on urinalysis is meaningful only when considered 

alongside the clinical presentation. Haematuria is non-specific, while a high number of 

squamous epithelial cells suggests contamination from the distal urethra or perineal area 

and may reduce the reliability of the urine culture result. Therefore, positive urine dipstick 

findings alone can be misleading in older persons and should not be used to diagnose UTI 

without supporting clinical features.  

 

Urine culture: 

Growth of uropathogens in a urine culture may represent either infection or colonization. 

Traditionally, ≥10⁵ CFU/mL is considered significant bacteriuria, although lower thresholds 

(≥10³–10⁴ CFU/mL) may be clinically relevant in symptomatic patients. Heavy growth of a 

single uropathogen supports significant bacteriuria but does not necessarily indicate 

symptomatic UTI. Mixed growth may indicate contamination but can also occur with long-

term catheterization or underlying urinary tract abnormalities and should therefore be 

interpreted in the clinical context. The high prevalence of ABU reduces the positive 

predictive value of urine culture for diagnosing UTI in older persons. A positive urine culture 

without clinical features of infection most likely represents ABU. 
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Table 5.1: Interpretation of Urinalysis and Urine Culture Findings in Older Persons  

Test Latest Evidence-Based Interpretation 

Leukocyte Esterase 

High sensitivity but low specificity.  
 

A negative test may help to rule out UTI, but a positive test is common in 

ABU and does not confirm infection. 

Nitrites 
Specifically produced by nitrate-reducing bacteria like E. coli and Klebsiella 

sp., but not specific for infection.  

Pyuria (WBCs) 

Sensitive but non-specific.  
 

If there are no WBCs in the urine, a UTI is unlikely. However, WBCs without 

symptoms may indicate ABU. 

Urine Culture 

Supports the diagnosis and guides antimicrobial treatment when 

symptomatic UTI is suspected.  
 

A positive urine culture with ≥10⁵ CFU/mL in the absence of compatible 

symptoms may indicate ABU rather than UTI.  
 

 

 

Figure 5.2: Interpreting Urinalysis and Urine Culture in Older Persons 

 
 
 

Note: 
• This algorithm applies when urine investigations have already been performed. 
• Urine testing should be performed only when UTI is clinically suspected. 
• In patients with sepsis or haemodynamic instability, initiate urgent assessment and treatment without waiting for urine results. 
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5.3 Is delirium a reliable predictor of UTI in older persons? 

Delirium alone, in the absence of localizing urinary symptoms or systemic signs of infection, 

does not reliably indicate a UTI. 

Delirium is a non-specific clinical syndrome with multiple potential causes, including 

medications (e.g. sedatives, anticholinergics, opioids), dehydration, hypoxia, 

hypoglycaemia, electrolyte disturbances, constipation, urinary retention, hunger, thirst, 

fatigue, uncontrolled pain, and various infections. Therefore, it has low specificity as a 

predictor of UTI in older persons. 

 

Association does not equal causation 

UTI and delirium can co-occur in older persons. A systematic review reported that among 

patients with delirium, the prevalence of UTI ranged from 25.9% to 32%, compared with 

13% among those without delirium. Conversely, delirium was present in 30%–35% of 

patients with UTI, compared with 7.7%–8% among those without UTI 1. However, this 

association does not necessarily imply causation. 

In fact, no randomized controlled trials have evaluated this association. Although a small 

number of observational studies have examined the relationship between UTI and delirium, 

significant methodological limitations—including poor case definitions of both UTI and 

delirium and inadequate control of confounding factors—are likely to contribute to biased 

results 2. 

 

Overdiagnosis due to asymptomatic bacteriuria 

Despite this, delirium is widely regarded as an atypical presentation of UTI in older persons 

and often prompts routine evaluation for UTI whenever delirium occurs. This frequently 

includes urine cultures, which commonly yield positive results due to the high prevalence of 

ABU in older persons, particularly among residents of long-term care facilities. The 

association between delirium and UTI may therefore be overestimated, as bacteriuria 

detected in older persons presenting with confusion may reflect pre-existing ABU rather 

than true symptomatic UTI 3.  

Consequently, clinicians who routinely investigate delirium for UTI may frequently identify 

bacteriuria and erroneously attribute delirium to UTI, leading to unnecessary antimicrobial 

treatment while delaying recognition and management of the true underlying cause of 

delirium. 
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5.4 How should we approach older persons with acute delirium? 

In older persons presenting with acute delirium, clinicians should first undertake a 

comprehensive evaluation for all plausible causes, including common infections such as 

pneumonia and skin and soft tissue infections. 

Routine or reflex urine testing in older persons with delirium is discouraged, as abnormal 

urine findings may lead to premature diagnostic closure and misattribution of delirium to 

UTI. This may delay recognition and treatment of the true underlying cause and potentially 

result in adverse outcomes. Urine investigations should be considered when there are 

localising urinary symptoms or signs, or systemic features suggestive of infection, such as 

fever or elevated inflammatory markers, while other potential causes of delirium are being 

assessed.  

 

Antimicrobial stewardship considerations 

If a positive urine culture is identified in the absence of an alternative cause of delirium and 

there is clinical evidence of sepsis, it may be reasonable to treat for presumed UTI while 

continuing further evaluation.  

Clinicians should remain mindful of the risks of antibiotic overuse, particularly multidrug-

resistant organisms and Clostridioides difficile infection, and should de-escalate or 

discontinue therapy promptly once an alternative diagnosis is established or clinical 

improvement occurs.  

Importantly, in the context of sepsis from a non-urinary source, positive urine culture results 

alone should not prompt changes to ongoing therapy in a clinically improving patient, even 

if susceptibility testing suggests resistance to the current agent. 
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Figure 5.3: Diagnostic Decision Tool for Suspected UTI in Older Persons over 65 years 
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5.5 What is the role of diagnostic imaging in diagnosing UTI in older 

persons? 

Imaging is not routinely indicated for the diagnosis of uncomplicated UTI in older persons. 

It should be considered when there are features suggesting a complicated or upper urinary 

tract infection, including recurrent infection, poor response to appropriate antimicrobial 

therapy, suspected urinary obstruction or structural abnormality, urolithiasis, pyelonephritis, 

or systemic features suggestive of sepsis, such as fever, rigors, or haemodynamic 

instability. 

Common imaging modalities include renal ultrasonography and computed tomography 

(CT), selected according to the clinical scenario. The primary role of imaging is to identify 

underlying structural or obstructive abnormalities rather than to confirm infection, and its 

use should be based on clinical judgement. 

 

Table 5.2: Quick Reference for Asymptomatic Bacteriuria and UTI Diagnosis in Older Persons 

Topic Key Points Rationale / Notes 

ABU Prevalence: 

Community-Dwelling 

Young women: 1–5% 

Women >65: 6–16% 

Women >80: ~20% 

Young men: <1% 

Men >65: 5–10% 

Increases with age; explains high 

background bacteriuria 

 

 

 

ABU Prevalence: 

Long-Term Care 
Women: 25–50% 

Men: 15–35% 
High colonization; catheter use 

further increases risk 

Catheter-Associated 

ABU 
3–7% per day; chronic indwelling 

catheters ~100% 
Biofilm formation → persistent 

bacteriuria 

Screening 

Recommendations 

Do not screen routinely 

Exception: prior to urologic 

procedures with mucosal bleeding 

Treating ABU does not improve 

outcomes; increases antibiotic 

harm 

UTI Diagnosis 

Symptoms + bacteriuria ± 

pyuria/nitrites 

Culture ≥10⁵ CFU/mL significant; 

lower counts may be significant if 

symptomatic 

Avoid treating lab results without 

compatible symptoms 

Urinalysis 

Interpretation 

Pyuria: sensitive, not specific 

Nitrites: Specific for nitrate-reducing 

bacteria but do not distinguish 

bacteriuria from UTI 

Do not test routinely without clinical 

suspicion of UTI. Urinalysis does 

not replace clinical diagnosis 
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Topic Key Points Rationale / Notes 

Delirium & UTI 

Delirium alone is not a reliable 

predictor 

Investigate urine only if localizing 

urinary symptoms or systemic 

infection signs 

Reflex testing leads to 

overtreatment; consider all delirium 

causes 

Imaging 
Only for recurrent/complicated UTI, 

obstruction, stones, structural 

abnormalities, or sepsis 

 

Identifies underlying cause, not 

infection itself 
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CHAPTER 6 

Antimicrobial Stewardship Principles 

Antimicrobial stewardship is essential in older persons because of the high prevalence of 

asymptomatic bacteriuria (ABU), polypharmacy, multimorbidity, frailty, complex care needs, 

and increased risks of antimicrobial resistance and drug-related adverse events.  

 

Case vignette 

Mdm L is a 78-year-old woman with hypertension, ischemic heart disease, osteoarthritis 

and poorly controlled type 2 diabetes mellitus (HbA1c 9.3%). Over the preceding 48 hours, 

she had a persistent temperature of 37.3–37.4°C and dysuria. She subsequently became 

increasingly lethargic and confused, with poor oral intake, prompting her family to bring her 

to the hospital. 

In the ED, Mdm L was febrile (38.5°C), tachycardic (105 bpm), and hypotensive (100/60 

mmHg). Laboratory investigations showed leukocytosis (WBC 16.0 x 109/L) and elevated 

CRP (120 mg/L). Urinalysis showed leukocyte esterase +++, nitrites +, blood ++. Urine and 

blood cultures were collected.  

She was admitted, received intravenous fluids and was treated empirically with IV 

amoxicillin/clavulanate.  

On day 2 of admission, the urine culture grew Escherichia coli (>10⁵ CFU/mL). 

• The E. coli was sensitive to ceftriaxone, trimethoprim-sulfamethoxazole, 

ciprofloxacin, and amoxicillin/clavulanate.  
• Blood cultures were negative. 

Given Mdm L’s favourable clinical trajectory and the conclusive urine culture result, outline 

your optimal antibiotic strategy. 

 

6.1 When should antimicrobial therapy be started? 

Antimicrobial therapy should be reserved for patients with clinical features consistent with 

symptomatic UTI (e.g. dysuria, urinary frequency/urgency, suprapubic pain, flank pain or 

costovertebral angle tenderness), or systemic signs (e.g. fever, urosepsis, or 

haemodynamic instability). Routine treatment based solely on bacteriuria, pyuria, or 

changes in mental status (such as delirium) without urinary symptoms is not recommended 

in older persons 1.  

The presence of isolated bacteriuria (asymptomatic bacteriuria, ABU) should not prompt 

antibiotic treatment unless there is a clear indication (e.g. prior to urological procedures 

breaching the mucosa) 1. 
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Treat if 1–4: 

• Localizing urinary symptoms: 
▪ Dysuria 
▪ Urinary frequency or urgency 
▪ Suprapubic pain 
▪ Flank pain or costovertebral angle tenderness 

• OR systemic features suggestive of infection: 
▪ Fever* or hypothermia 
▪ New or worsening delirium with no alternative explanation, plus objective 

systemic or genitourinary findings 
▪ Sepsis or urosepsis 

 

*Fever in older persons is defined as a single oral temperature >37.8°C, or rectal 

temperatures >37.5°C, or persistent temperature >37.2°C or an elevation in body 

temperature of more than 1.1°C above the baseline 7.  

 

Do not treat if 1–4: 

• Asymptomatic bacteriuria (ABU), including: 
▪ Incidental positive urine culture 
▪ Pyuria alone 
▪ Cloudy or foul-smelling urine in the absence of symptoms 

• Chronic stable lower urinary tract symptoms (e.g. long-standing urgency, 

incontinence) 
 

In delirious older persons who are unable to report urinary symptoms, the diagnosis of UTI 

should be based on objective systemic or genitourinary findings rather than urine results 

alone, with concurrent evaluation to exclude alternative causes. 

 

6.2 Choosing empirical antimicrobial therapy 

Once a diagnosis of UTI is established, antimicrobial therapy should be guided by the 

clinical classification and severity of infection. For recommended empirical antimicrobial 

choices, dosing and duration of therapy, please refer to the latest Malaysian National 

Antimicrobial Guideline (NAG) at the link below:  

National Antimicrobial Guideline 2024 – Urinary Tract Infections, Ministry of Health Malaysia 

   

 

https://sites.google.com/moh.gov.my/nag/contents/section-a-adult/a17-urinary-tract-infections#h.dvnf6wn0mjfb
https://sites.google.com/moh.gov.my/nag/contents/section-a-adult/a17-urinary-tract-infections#h.dvnf6wn0mjfb


UTI IN OLDER PERSONS MyICID • MSGM 

39 

6.2.1 Antimicrobial Stewardship Principles 

• Avoid the routine empirical use of fluoroquinolones and carbapenems. Their use 

should be reserved for patients with severe or complicated infection, or a high risk 

of resistant organisms, guided by previous microbiological results, recent 

antimicrobial exposure and local susceptibility patterns 5–6. 
• Review empirical antibiotics at 48–72 hours based on clinical response and 

microbiological results 6. 
• De-escalate to the narrowest effective agent once susceptibilities are known 6. 

 

6.2.2 Special considerations in older persons 

• Assess renal function and adjust antibiotic doses accordingly, considering age-

related changes in renal function 5. 
• Review concurrent medications and consider the increased risk of drug–drug 

interactions and antibiotic-related adverse effects, including delirium, QT 

prolongation and nephrotoxicity 5. 
• Use the shortest effective antibiotic duration based on the site and severity of 

infection, clinical response and adequacy of source control. Prolonged courses 

should be reserved for specific indications requiring extended treatment, such as 

deep-seated infection or inadequate source control. 

 

6.3 When should antimicrobial therapy be de-escalated or stopped in 

older persons with UTI? 

Antimicrobial de-escalation and timely discontinuation are essential components of 

antimicrobial stewardship in older persons with UTI. Older persons frequently receive 

empirical broad-spectrum antimicrobials due to atypical clinical presentations, diagnostic 

uncertainty and concern for severe infection. 

However, prolonged or unnecessary antimicrobial exposure in this population is associated 

with increased risks of Clostridioides difficile infection, antimicrobial resistance, adverse 

drug reactions, drug–drug interactions and prolonged hospitalization 8. 

Antimicrobial therapy should therefore be regarded as a dynamic intervention that requires 

structured reassessment rather than a fixed course once initiated. 

 

Timing of Review 

All older persons started on antimicrobials for suspected or confirmed UTI should undergo 

formal treatment review within 48–72 hours of initiation. This timepoint allows sufficient 

clinical response and availability of microbiological data to support decisions on de-

escalation or discontinuation 9. 
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6.3.1 When to De-escalate Antimicrobial Therapy  

Antimicrobial de-escalation refers to narrowing the antimicrobial spectrum, reducing 

treatment intensity or switching from intravenous to oral therapy while maintaining clinical 

effectiveness. 

 

Clinically Based De-escalation 

Consistent with current guidance for UTI management in frail or comorbid older persons, 

antimicrobial de-escalation should be considered in clinically stable patients with improving 

or resolved urinary symptoms and no evidence of persistent fever, haemodynamic 

instability, severe sepsis, or complicated infection requiring prolonged broad-spectrum 

therapy. In the absence of clinical improvement, reassessment of the diagnosis is 

recommended rather than automatic escalation of antimicrobial treatment 10. 

 

Microbiologically Guided De-escalation 

Once urine culture and susceptibility results are available, antimicrobial therapy should be 

narrowed to the most targeted effective agent. Broad-spectrum empirical agents including 

carbapenems or antipseudomonal β-lactams should be discontinued when narrower 

options are suitable and the patient is clinically stable 11. Culture-directed de-escalation has 

been shown to reduce antimicrobial exposure without compromising clinical outcomes 12. 

 

Intravenous-to-Oral De-escalation 

Transition from intravenous to oral antimicrobial therapy should be considered once clinical 

stability has been achieved, oral intake is adequate, swallowing difficulties have been 

addressed, and an effective oral agent is available.  

The oral agent should have reliable absorption and achieve adequate concentrations at the 

site of infection.  

Examples of agents with good oral bioavailability include fluoroquinolones, 

trimethoprim/sulfamethoxazole, linezolid, metronidazole and doxycycline; selection should 

be guided by the infection site, microbiological susceptibility and patient-specific factors.  

Early intravenous-to-oral switch may reduce the length of hospital stay and catheter-related 

complications, particularly in older persons 13. 
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Figure 6.1: When to De-escalate Antimicrobial Therapy 10–13 
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6.3.2 When to Stop Antimicrobial Therapy  

Antimicrobials should be discontinued when continued therapy is unlikely to provide 

additional clinical benefit, particularly once diagnostic reassessment indicates no ongoing 

infection or treatment response has been achieved 9,14. 

 

Culture-Negative UTI 

Antimicrobials should be discontinued when there are no positive urine cultures and there 

are no localising urinary symptoms or systemic signs of infection. In older persons, 

nonspecific symptoms such as delirium, weakness and syncope are common and may be 

associated with non-infective causes 8. A comprehensive assessment should also be 

conducted to identify causes of delirium other than infection.  

 

Asymptomatic Bacteriuria 

Antimicrobials should be discontinued when bacteriuria is present in the absence of urinary 

symptoms or systemic infection and current assessment supports ABU rather than 

symptomatic UTI. ABU is highly prevalent among older persons and does not warrant 

antimicrobial treatment except in specific circumstances such as prior to urological 

procedures with mucosal breach 8,13. Empirical antimicrobials initiated for non-specific 

symptoms such as confusion or falls should be stopped once asymptomatic bacteriuria is 

identified 8,15. 

 

Alternative Diagnosis Identified 

Antimicrobials should be discontinued when subsequent assessment suggests that 

symptoms are attributed to non-infectious conditions including delirium of metabolic or 

neurological origin, dehydration or medication adverse effects, and especially if there is lack 

of clinical improvement. Failure to recognise alternative diagnoses contributes significantly 

to antimicrobial overuse in older persons 10. 
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Figure 6.2: When to Stop Antimicrobial Therapy 8–10,13–15 
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Figure 6.3: Clinical Decision Pathway for UTI Management in Older Persons 
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6.4 Treatment monitoring 

Older persons are at higher risk of adverse drug events due to age-related physiological 

changes, comorbidities, and polypharmacy. The American Geriatrics Society Beers Criteria 

identify antimicrobials that warrant caution because of risks such as neurotoxicity, delirium, 

and renal impairment. Careful antibiotic selection and appropriate monitoring are therefore 

essential. The table below summarizes commonly prescribed antimicrobials for UTIs in 

older persons, focusing on key adverse effects and drug interactions.  

 

Table 6.1: Commonly Prescribed Antimicrobials for UTIs: Adverse Effects and Monitoring 16,17 

Drug Key Adverse Effects Key Drug Interactions Monitoring 

Ciprofloxacin 

CNS toxicity (confusion, 

delirium, seizures),  

QT prolongation, 

tendinopathy/rupture, 

dysglycaemia,  

peripheral neuropathy 

↑ QT risk with 

antiarrhythmics (e.g., 

amiodarone); 

↑ levels with theophylline; 

↑ INR with warfarin; 

↑ tendon rupture risk with 

corticosteroids  

Monitor mental status, 

glucose, QT risk; use 

with caution in patients 

at risk of delirium;  

caution if on steroids 

Nitrofurantoin 

Pulmonary toxicity (acute 

pneumonitis, chronic 

fibrosis),  

hepatotoxicity,  

peripheral neuropathy 

Minimal CYP 

interactions; 

additive neuropathy risk 

with other neurotoxic 

drugs 

Monitor for cough, 

dyspnoea;  

avoid if CrCl <30 

mL/min;  

caution with long-term 

use 

Trimethoprim/ 

sulfamethoxazole 

Hyperkalemia,  

acute kidney injury, 

hypersensitivity reactions 

(rash, including SJS), 

bone marrow 

suppression 

↑ K⁺ with 

ACEi/ARB/ARNI, 

spironolactone; 

↑ INR with warfarin; 

↑ phenytoin level 

Monitor K⁺ and 

creatinine within 3–5 

days, especially in 

CKD, frailty;  

monitor INR;  

avoid with other K⁺-

raising drugs if possible 

Amoxicillin/ 

clavulanate 

 

GI upset (diarrhoea), 

hepatotoxicity,  

hypersensitivity reactions 

(rash) 

↑ INR with warfarin; 

↑ rash risk with 

allopurinol;  

↑ nephrotoxicity risk with 

other nephrotoxic drugs 

(e.g., NSAIDs) 

Monitor LFTs if 

prolonged therapy; 

watch for diarrhoea/C. 

diff 

Ampicillin/  

sulbactam 

Hypersensitivity reactions 

(rash), diarrhoea, 

hepatotoxicity (rare), 

hypernatraemia (sodium 

load) 

 

↑ INR with warfarin; 

↑ rash risk with 

allopurinol 

↑ nephrotoxicity risk with 

other nephrotoxic drugs 

(e.g., NSAIDs) 

Monitor for rash; renal 

function; LFTs if 

prolonged therapy; 

monitor mental status 

in renal impairment 
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Drug Key Adverse Effects Key Drug Interactions Monitoring 

Piperacillin/ 

tazobactam 

Hypernatraemia (sodium 

load),  

thrombocytopenia,  

C. difficile infection 

↑ AKI risk with 

vancomycin; 

↑ nephrotoxicity risk with 

other nephrotoxic drugs 

(e.g., 

NSAIDs/ACEi/diuretics) 

Monitor renal function; 

check Na⁺/K⁺;  

monitor mental status;  

FBC if prolonged 

therapy 

Cephalexin GI upset (diarrhoea) 
Possible ↑ INR with 

warfarin 

Monitor for 

hypersensitivity, 

diarrhoea 

Cefepime 

Neurotoxicity 

(encephalopathy, 

confusion, myoclonus, 

seizures—especially in 

renal impairment),  

C. difficile infection 

↑ neurotoxicity with other 

CNS-active drugs; 

↑ nephrotoxicity risk with 

other nephrotoxic drugs 

(e.g., aminoglycosides) 

Adjust dose for renal 

function; monitor 

mental status closely; 

high suspicion if new 

confusion develops 

Aminoglycosides 

(e.g., gentamicin) 

Nephrotoxicity,  

ototoxicity (hearing loss, 

vestibular toxicity) 

↑ ototoxicity with loop 

diuretics;  

↑nephrotoxicity with 

vancomycin/ NSAIDs/ 

ACEi 

 Monitor renal function 

closely; generally avoid 

if safer options exist; 

perform therapeutic 

drug monitoring (TDM) 

for dose adjustments 

Carbapenems  

(e.g., meropenem, 

imipenem, 

ertapenem) 

Neurotoxicity (confusion, 

delirium, seizures—

higher with imipenem),  

nausea/diarrhoea, 

C. difficile infection 

↓ valproate levels → 

seizure risk;  

↑ CNS toxicity with other 

neuroactive drugs 

Monitor mental status 

and watch for seizure; 

avoid/monitor TDM with 

valproate;  

adjust dose for renal 

function 
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CHAPTER 7 

Non-antibiotic Prevention of Urinary Tract 

Infections in Older Persons 

7.1 Should topical oestrogen be used to prevent recurrent urinary tract 

infections in postmenopausal women? 

Topical (vaginal) oestrogen therapy is recommended for the prevention of recurrent urinary 

tract infections (rUTIs) in postmenopausal women, including the older person. Oral 

oestrogen therapy is not effective and should not be used for this indication. 

 

Rationale and Evidence Summary: 

Postmenopausal oestrogen deficiency leads to genitourinary syndrome of menopause, 

characterized by vaginal and urethral epithelial atrophy, elevation of vaginal pH, and loss of 

protective Lactobacillus species. These changes facilitate colonization by uropathogenic 

Enterobacteriaceae. Topical oestrogen therapy restores the vaginal epithelium, reduces 

vaginal pH (typically from approximately 5.5 to 3.8), and promotes recolonization with 

Lactobacillus species, resulting in reduced vaginal carriage of uropathogens. 

Multiple clinical studies and international guidelines, including the 2025 European 

Association of Urology (EAU) guidelines 1, support its efficacy, with reported reductions in 

UTI recurrence from 5.9 to 0.5 episodes per patient-year 2. Effective regimens generally 

include an initial loading phase followed by maintenance dosing, such as intravaginal 

oestrogen cream applied two to three times weekly. Systemic absorption is minimal; and 

vaginal oestrogen is generally well tolerated. Local adverse effects such as vaginal irritation 

and minor bleeding may occur. Treatment should be individualised, particularly in women 

with a history of oestrogen-dependent malignancy or unexplained vaginal bleeding.  

 

7.2 What general behavioural measures reduce the risk of UTIs in older 

persons? 

All older persons, particularly those residing in long-term care facilities, should be supported 

to maintain adequate hydration, appropriate perineal hygiene, regular bladder emptying, 

and bowel opening. In patients with urinary or faecal incontinence, a structured continence 

management plan is essential. These measures should be individualised according to 

clinical circumstances, as evidence for their specific effectiveness in preventing UTI is 

limited.  
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Rationale and Evidence Summary: 

Dehydration is a modifiable risk factor for UTIs in older persons. Increased fluid intake 

promotes urine flow, reduces urinary stasis, and facilitates mechanical flushing of bacteria 

from the bladder. However, evidence that increased fluid intake specifically prevents UTI in 

older persons is limited. Adequate daily fluid intake, commonly around 1.5 L/day where 

clinically appropriate, should be encouraged and individualised according to the patient's 

clinical needs 3–5. In institutional settings, this requires active support, including scheduled 

fluid rounds, offering preferred beverages, and assisting patients who are unable to drink 

independently, alongside educational interventions 6. 

In addition, proper perineal hygiene reduces periurethral faecal contamination (wiping from 

front to back after defecation, post-coital voiding, avoiding douching, and wearing non-

occlusive underwear), while regular voiding minimises urinary retention and bladder 

overdistension. Although these practices are appropriate components of routine hygiene 

and bladder care, their effectiveness in preventing UTI in older persons is not well 

established.   

Furthermore, constipation and faecal impaction may affect lower urinary tract function 

through mechanical pressure on the bladder and bladder outlet, and may contribute to 

incomplete bladder emptying or urinary retention. Maintaining regular bowel function is 

therefore appropriate as part of good general care in older persons 7. For patients with 

limited mobility, easy access to a commode or assisted toileting is critical. 

 

7.3 How should incontinence absorbent products be managed to reduce 

UTI risk in older persons? 

The use of absorbent products may be associated with an increased risk of UTI 8. 

Management should prioritize immediate removal of faecal contamination, rather than 

solely relying on fixed-time pad-changing schedules for urine. 

 

Rationale and Evidence Summary: 

Prolonged exposure to moisture and bacteria within absorbent products creates an 

environment conducive to uropathogen proliferation and migration, increasing the risk of 

ascending infection. It also contributes to moisture-associated skin damage, including 

incontinence-associated dermatitis (IAD), which compromises the skin barrier and 

significantly increases susceptibility to secondary infection 9. 

Pads contaminated with faeces should be changed promptly. Faecal contamination may 

contribute to the risk of ascending urinary tract infection, particularly with enteric organisms 

such as Escherichia coli. Regular changing and appropriate perineal hygiene are therefore 

advised.  

For urinary incontinence, pads should be checked regularly (e.g. every 2–4 hours) and 

changed when wet or soiled. The frequency of changing should be individualised according 
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to the degree of wetness or soiling and the patient’s needs. Infrequent changing of pads 

has been suggested as a potential risk factor for UTI, as prolonged exposure to urine and 

faecal contamination may contribute to perineal bacterial colonization and potentially 

increase the risk of ascending infection 10. However, direct evidence linking pad-changing 

frequency to UTI prevention in older persons remains limited. 

Hygienic care plays an important role; this includes the use of appropriate absorbent 

products to minimise prolonged exposure to urine and faeces, gentle perineal cleansing 

with mild cleansers, routine application of moisture-barrier creams to protect skin integrity, 

and regular reassessment for scheduled or prompted toileting programs, where 

appropriate, to reduce unnecessary pad dependency 9. 

 

7.4 What strategies are recommended to prevent catheter-associated 

urinary tract infections (CAUTIs) in older persons? 

Indwelling urinary catheters represent the single most significant risk factor for UTI and must 

be managed with strict adherence to the following evidence-based prevention strategies. 

 

Rationale and Evidence Summary: 

The most effective CAUTI prevention strategy is the avoidance of unnecessary 

catheterization. Indwelling urinary catheters (IDC) should be used only for appropriate 

clinical indications, such as acute urinary retention, accurate urine output monitoring in 

critically ill patients, or specific perioperative needs, and should never be used solely for the 

management of incontinence. 

When catheterization is required, insertion must be performed by trained personnel using 

aseptic technique and sterile equipment. A closed drainage system must be maintained at 

all times, with prompt replacement of the entire system if sterility is compromised. The 

collection bag should remain below bladder level and must not contact the floor. Daily 

review of catheter necessity is essential, with removal as soon as the indication no longer 

exists, including early postoperative removal where feasible 11–12. Routine daily hygiene of 

the meatal area during bathing is appropriate; however, antiseptic cleansing of the 

periurethral area while the catheter remains in place has not been shown to reduce CAUTI 

risk and is not recommended according to CDC guidelines 11. 

Based on the available literature, while there are some limited studies showing a benefit of 

intermittent catheterization (IC) or suprapubic catheterization over urethral catheterization 

for CAUTI rates, there is insufficient evidence to recommend those approaches routinely 1. 

In a systematic review of patients undergoing gynaecological surgery, indwelling catheters 

were associated with higher rates of symptomatic UTIs compared to IC 1. 

In another systematic review investigating urinary catheterization management in older 

persons with hip fractures, a significant reduction in UTIs was demonstrated with IC 

compared with IDC at hospital admission 13. However, other embedded trial evaluations find 
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no significant differences in UTI rates when comparing IC and IDC 13. A prospective cohort 

study of nursing home residents found that residents with a suprapubic catheter had fewer 

CAUTIs and were hospitalized less but were more likely to be colonized with multidrug-

resistant organisms 1.  

Hydrophilic-coated catheters have been found to be beneficial for reducing CAUTI rates, 

but neither silver-alloy-impregnated catheters nor nitrofurazone-infused catheters show the 

same level of routine benefit 1. 

When long-term indwelling urinary catheterization is required, a 100% silicone catheter is 

preferred over a latex catheter because it is associated with lower bacterial colonization 14, 

reduced encrustation, improved biocompatibility, and fewer catheter-related complications. 

However, evidence for a significant reduction in CAUTI remains limited 15. Silicone catheters 

have a smoother and less porous surface than latex catheters, which may reduce bacterial 

adherence and biofilm formation 14. They are also associated with lower rates of 

encrustation and are better suited for prolonged catheterization. Appropriate catheter 

indication, minimising catheter duration, and adherence to catheter-care best practices 

remain the most important measures for preventing CAUTI. 

 

7.5 Are cranberry products effective for cystitis prevention in older 

persons? 

Cranberry products are NOT recommended as an acute cystitis treatment for UTIs in older 

persons, but they may be considered as an option for prophylaxis in women with recurrent 

cystitis. 

 

Rationale and Evidence Summary: 

Cranberry products are proposed to prevent UTIs by inhibiting E. coli adherence to 

uroepithelial cells through A-type proanthocyanidins. Current evidence supporting or 

opposing the use of cranberry products for managing acute cystitis remains insufficient 1,16. 

A Cochrane systematic review and meta-analysis in 2012 found that when compared with 

placebo, water, or no treatment, cranberry products did not significantly reduce the 

occurrence of symptomatic cystitis overall or in women with recurrent cystitis 17. However, 

6 subsequent pooled meta-analyses concluded that consumption of cranberry-containing 

products may protect against cystitis in selected populations 1.  

Highly standardized cranberry extract with a defined soluble proanthocyanidin (PAC) 

content 23, formulated in phospholipids and containing high-dose PACs, appears effective 

in preventing recurrent cystitis 1,3. However, optimal dosing and treatment duration remain 

unclear 1.  
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7.6 Do probiotics play a role in preventing UTIs in older women? 

Certain probiotic strains may be considered for UTI prevention in older women, but evidence 

is strain-specific and remains insufficient to recommend probiotics routinely for prevention 

of recurrent UTI. 

 

Rationale and Evidence Summary: 

The proposed mechanism of probiotics is the restoration of a Lactobacillus-dominant 

urogenital microbiota, which inhibits colonization by uropathogens. Among studied 

preparations, Lactobacillus rhamnosus GR-1 and Lactobacillus reuteri RC-14 appear most 

promising. Other commonly used strains, such as Lactobacillus rhamnosus GG, have not 

demonstrated benefit. 

A double-blind, placebo-controlled study showed that vaginal probiotics, either alone or 

combined with oral probiotics, significantly reduced the incidence and recurrence of 

symptomatic UTIs compared to placebo or oral probiotics alone. While some studies 

suggest reduced recurrence rates, overall evidence remains variable, and larger, well-

designed trials are required before probiotics can be routinely recommended 1,3. 

 

7.7 Is D-mannose effective for preventing recurrent UTIs in older 

persons? 

Current evidence is insufficient to make a recommendation for or against the use of D-

mannose for UTI prevention. 

 

Rationale and Evidence Summary: 

D-mannose is theorized to prevent bacterial adhesion by acting as a competitive inhibitor 

of the FimH adhesin on E. coli pili. While some guidelines suggest potential benefit in 

reducing recurrent UTIs, the quality of available evidence is limited, and recommendations 

vary between professional bodies. As such, D-mannose cannot be routinely recommended 

at this time 1,3. 
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7.8 What is the role of methenamine hippurate in non-antibiotic UTI 

prevention? 

Methenamine hippurate may be considered as a non-antibiotic antiseptic option for 

recurrent UTI prophylaxis in women without urinary tract abnormalities. 

 

Rationale and Evidence Summary: 

Methenamine is hydrolyzed in acidic urine to formaldehyde, which exerts bacteriostatic 

activity against certain uropathogens 22. Because it acts as a chemical agent rather than a 

conventional systemic antibiotic, it significantly reduces selective pressure for antibiotic 

resistance, supporting antimicrobial stewardship, though low-level bacterial adaptation can 

occasionally occur 22. Evidence supports its tolerability and efficacy as an alternative to 

antibiotic prophylaxis in certain patients, particularly women with recurrent cystitis episodes 

without urinary tract abnormalities 1,3. However, long-term safety data remain limited 3. 

Furthermore, renal function must be evaluated prior to initiation, as the drug relies on 

adequate urinary excretion to achieve therapeutic concentrations and should be used with 

caution or avoided in patients with significant renal impairment.  

 

7.9 Is a urinary alkaliniser recommended as a preventive measure for 

recurrent urinary tract infection (rUTI) in older persons? 

No. Urinary alkalinisers should not be used as a long-term preventive strategy for recurrent 

UTI in older persons. They may be used for short-term symptomatic relief of dysuria during 

an acute UTI but have not been shown to reduce the risk of UTI recurrence. 

 

Rationale and Evidence Summary: 

Current evidence does not support urinary alkalinisation as an effective method for 

preventing recurrent UTI 18. Long-term use may increase the risk of sodium overload, fluid 

retention, electrolyte disturbances, and metabolic alkalosis, particularly in older persons 

with hypertension, heart failure, or chronic kidney disease 19–20. In addition, urinary 

alkalinisation may reduce the efficacy of methenamine hippurate, which requires acidic 

urine for antibacterial activity 18. 
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7.10 When do you consider long-term antibiotic prophylaxis in recurrent 

cystitis? 

Long-term antibiotic prophylaxis is reserved for selected cases where behavioural 

modifications, personal hygiene optimizations, and non-antimicrobial measures have failed 

or are clinically inappropriate. 

 

Rationale and Evidence Summary: 

The decision to initiate long-term antibiotic prophylaxis requires balancing symptom burden 

reduction against the principles of antimicrobial stewardship. While continuous antibiotic 

prophylaxis is highly effective (reducing recurrence by up to 95%), it carries significant risks 

of collateral damage. Long-term suppression disrupts the vaginal and faecal microbiome, 

predisposing patients to vaginal candidiasis, adverse events, and colonization by multidrug-

resistant organisms. 

Therefore, long-term antibiotic prophylaxis may be considered in carefully selected patients 

with recurrent cystitis where non-antibiotic strategies are ineffective or inappropriate, 

following discussion on benefits and harm. Patients must be counselled regarding possible 

side effects and selection pressure for resistant pathogens. There is no consensus about 

the optimal duration of continuous antimicrobial prophylaxis, with studies reporting 

treatment duration of three to twelve months. If prophylaxis is started, it must be reviewed 

every 6 months to assess continued necessity and monitor for adverse events in 

accordance with international guidelines 1,3,21. 
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7.11 How do you evaluate older persons with recurrent UTI? 

Assess thoroughly for underlying modifiable, anatomical, or functional risk factors, and 

conduct targeted imaging or specialist referral when complicating factors are suspected. 

 

Figure 7.1: Evaluation of Recurrent UTI in Older Persons 
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