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Urinary tract infection (UTI) is common among older individuals, especially those with
frailty and comorbidity. Asymptomatic bacteriuria is also common in this group and
does not require treatment. UTI diagnosis is complicated by atypical signs and symp-
toms such as confusion or functional decline. This necessitates a more holistic assess-
ment according to a diagnostic algorithm that includes nonspecific symptoms to avoid
overdiagnosis or underdiagnosis. Treatment strategies for UTI in older people generally
align with those for younger people, with some exceptions. Prophylaxis is similar to that
for postmenopausal women. However, it is crucial to carefully consider comorbidities,
polypharmacy, and the risk of potential adverse events.
Patient summary: We provide recommendations for the management of urinary tract
infection (UTI) in older individuals who are frail and have multiple medical conditions.
These patients may have signs and symptoms that are not typical for UTI. Treatment
plans for these vulnerable patients should take interactions with other drugs and possi-
ble side effects into account.
� 2024 The Author(s). Published by Elsevier B.V. on behalf of European Association of
Urology. This is an open access article under the CC BY license (http://creativecommons.

org/licenses/by/4.0/).
1. Introduction

Urinary tract infections (UTIs) are among the most common
diseases, affecting more than 150 million individuals world-
wide annually [1]. UTIs are frequent among young, sexually
active women, with incidence rates ranging from 0.5 to 0.7
per person-year [2]. While the UTI incidence decreases dur-
ing middle age, it rises again for older adults. More than 10%
of women older than 65 yr report having had a UTI in the
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past 12 mo, increasing to almost 30% for women aged >85
yr. Furthermore, UTI recurrence is more frequent in this
population [3]. As our population ages, the burden of UTIs
in older people is expected to grow, underscoring the need
for better diagnostic, management, and prevention strate-
gies to enhance the health of this group.

Immunological aging heightens susceptibility to bacte-
rial and viral infections, with UTIs ranking among the most
common infections in the older population [4,5]. Factors
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such as urinary and fecal incontinence, dehydration,
impaired cognitive function, and reduced mobility increase
an individual’s vulnerability to infection. UTI diagnosis and
treatment in older people are complicated by underlying
comorbidities and impaired general condition. In addition,
atypical symptoms can delay diagnosis, and asymptomatic
bacteriuria (ABU), which requires neither screening nor
treatment, is highly prevalent in this population.
2. Patient population

When characterizing the older, often comorbid patient pop-
ulation, there is a distinction between frail and geriatric.
Frail patients are commonly characterized by specific vul-
nerabilities and health risks because of diminished physio-
logical functions. Geriatric patients, usually aged >70 yr,
exhibit geriatric-typical multimorbidity involving two or
more systemic diseases that have resulted in significant
damage to body functions and structures. These conditions
include cognitive deficits, fall susceptibility, chronic pain,
incontinence, immobility, and malnutrition. Individuals
aged >80 yr are also included in this group, irrespective of
systemic diseases or their associated damage. Geriatric
patients in this context may reside either at home or in a
nursing home [6,7].
Fig. 1 – Algorithm for diagnosing urinary tract infections in frail and comorbid p
no. ADL = activities of daily living. *Presence of at least fever (ie, a single oral
temperature >37.5 �C, or a 1.1 �C increase over the baseline temperature), rigors
the Diagnostic and Statistical Manual of Mental Disorders-5: (1) Disturbance in a
awareness (reduced orientation to the environment). (2) The disturbance devel
acute change from baseline attention and awareness, and tends to fluctuate in s
deficit, disorientation, language, visuospatial ability, or perception). (4) The di
established, or evolving neurocognitive disorder and do not occur in the contex
from the history, physical examination, or laboratory findings that the disturb
substance intoxication or withdrawal (ie, due to a drug of abuse or to a medica
monitoring vital signs, paying attention to hydration status, and repeated physi
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3. URI diagnosis in older patients

Typically, UTI is diagnosed on the basis of typical symptoms
in combination with detection of pathogens in the urine.
However, older women and men frequently present with
atypical symptoms such as altered mental status (eg, new
onset of confusion), functional decline, fatigue, or falls.
Moreover, mere detection of bacteriuria does not confirm
UTI because of high ABU prevalence. The specificity of urine
dipstick tests ranges from 20% to 70% in the elderly. Nega-
tive results for nitrite and leukocyte esterase on dipsticks
often suggest the absence of UTI [6].

To enhance diagnostic accuracy and guide treatment
decisions for older patients, an algorithm that includes
atypical symptoms has been developed (Fig. 1) [8].
4. Antimicrobial treatment of UTIs in older patients

Antimicrobial treatment of UTIs in older people generally
aligns with the treatment for other patient groups, using
the same antibiotics and treatment duration unless compli-
cating factors are present. Fosfomycin, nitrofurantoin,
pivmecillinam, fluoroquinolones, and cotrimoxazole
(trimethoprim/sulfamethoxazole) exhibit a slight, albeit
insignificant, age-associated resistance effect. For catheter-
atients (according to [8]). Green arrows indicate yes and red arrows indicate
temperature >37.8 �C, or repeated oral temperatures >37.2 �C, or a rectal
/shaking chills, and/or clear-cut deliriumy. yDelirium is defined according to
ttention (ie, reduced ability to direct, focus, sustain, and shift attention) and
ops over a short period of time (usually hours to a few days), represents an
everity during a day. (3) An additional disturbance in cognition (eg, memory
sturbances for criteria 1 and 3 are not better explained by a pre-existing,
t of a severely reduced level of arousal such as coma. (5) There is evidence
ance is a direct physiological consequence of another medical condition,
tion), or exposure to a toxin, or is due to multiple etiologies. � For example,
cal assessments by nursing home staff.
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ized patients and those with urinary incontinence or other
urinary tract conditions, higher rates of antimicrobial resis-
tance may necessitate careful consideration when choosing
empirical treatment [8].

Given the prevalence of comorbidities and polyphar-
macy among older people, treatment selection should take
into account potential drug interactions and contraindica-
tions such as impaired kidney function, making fluoro-
quinolones generally inappropriate for this population [9].

For older people, there is no evidence supporting symp-
tomatic treatment with non-steroidal anti-inflammatory
drugs (NSAIDs). Furthermore, NSAIDs are considered poten-
tially inappropriate medications for geriatric patients with
associated risks (PRISCUS list 2.0) [8]. When selecting ther-
apy for geriatric patients, it is important to note that most
studies have been conducted in female cohorts. However,
the above-mentioned factors should also be considered
when treating male geriatric patients, particularly regarding
the choice of fluoroquinolones for prostatitis treatment.

5. Prophylaxis for recurrent UTIs in older patients

The recommendations for prophylaxis for recurrent UTIs in
frail women correspond to those for postmenopausal
women, whereas explicit guidance for men is lacking
because of insufficient data. In general, adherence to overall
body and intimate hygiene as well as increased fluid intake
is advisable in this patient group. Furthermore, for men it is
important to ensure that conditions such as prostatitis, epi-
didymitis, and urethritis are not overlooked, as antibiotic
therapy is recommended in those cases [9,10]. Risk factors
for UTI such as permanent catheterization should be
avoided.

Non-antimicrobial prophylaxis options for women
include vaginal estrogenization if symptoms can be attribu-
ted to local estrogen deficiency. Cranberry supplements
have shown varying efficacy in studies, and the role of vac-
cinations is currently being investigated.

Potential underlying comorbidities can heighten the risk
of recurrent UTIs, underscoring the need to manage condi-
tions such as diabetes mellitus effectively and address
structural or functional abnormalities of the urogenital
tract.

Consideration of long-term antibiotic prophylaxis in frail
or comorbid patients following unsuccessful non-antibiotic
approaches may be appropriate. However, robust data on
the choice, dosage, and duration of antibiotic prophylaxis
in this population are lacking. Given concerns about antibi-
otic resistance, a cautious approach is warranted, particu-
larly in light of polypharmacy and multimorbidity. For
long-term antibiotic prophylaxis in frail women, trimetho-
prim, trimethoprim/sulfamethoxazole, or nitrofurantoin
can be used at reduced doses, with careful attention to con-
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traindications and monitoring for adverse drug reactions.
Fluoroquinolones for prophylaxis should generally be
avoided in this group [9,11].

6. Conclusions

Effective UTI management in frail or comorbid patients
diverges from approaches for nongeriatric individuals and
requires consideration of atypical symptoms and the com-
mon occurrence of ABU. Therapeutic and prophylactic deci-
sions should take into account comorbidities,
polypharmacy, and potential adverse events to optimize
outcomes in this vulnerable population.
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