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Older adults are more prone than
younger individuals to developing uri-
nary tract infections (UTIs) for several
reasons, including:

• incomplete bladder emptying (often
related to prostatic enlargement in men)

• higher rate of catheter use

• increased susceptibility to infection
associated with frailty.

A sudden decline in physical and/or
cognitive function in older people is usu-
ally ascribed to a UTI, yet this commonly
adopted clinical practice is not supported
by the research evidence.1

Definitions of infection

Symptomatic UTI is defined as bacteri-
uria causing urinary tract symptoms. It
can be classified as upper (eg
pyelonephritis) or lower (eg cystitis), the
former classically presenting with flank
pain and renal angle tenderness, the
latter as dysuria, frequency and urgency
of micturition. Additionally, UTI can be
divided into complicated and uncompli-
cated forms (Fig 1). A complicated UTI
occurs in a person with an abnormal uri-
nary tract or an increased susceptibility
to infection. This includes people with
catheters or diabetes, and all men (due to
the frequent association with prostatic
enlargement). Bacteraemic UTI occurs
when the same organism is identified in
the blood and urine simultaneously.

Diagnostic problems

One of the major difficulties with diag-
nosis of UTI in older people is the high

prevalence of asymptomatic bacteriuria
(ASB): the presence of bacteria in the
urine of people without attributable
symptoms. ASB is rare in younger people
but over the age of 75 years is found in
7–10% of men and 17–20% of women,
and in up to 40–50% of non-catheterised
people in care homes.2–4 All long-term
catheter users have bacteriuria. ASB is
associated with white blood cells (WBC)
in the urine (pyuria) in over 90% of
cases.3 A patient presenting with symp-
toms unrelated to the urinary tract who
is found to have ASB may then mistak-
enly be labelled as a ‘proven UTI’, which
propagates the myth of UTIs as a
common cause for non-specific symp-
toms in older people. Treating ASB does
not reduce either mortality or morbidity
but increases the risks of antibiotic-
related adverse events and colonisation
with resistant organisms.5,6

A second major diagnostic difficulty is
that many older people presenting with
a genuine UTI (even bacteraemic UTI)
do not have urinary tract symptoms.7,8

Alternative presentations may include
acute functional or cognitive decline.
Possible explanations include the pres-
ence of either urinary catheters or cogni-
tive impairment (dementia or delirium)
that precludes a reliable history. In addi-
tion, older people may have chronic

urinary symptoms such as incontinence,
nocturia and urgency unrelated to a
UTI. This group of patients therefore
falls outside the conventional ideas of
either ASB or symptomatic UTI, making
an accurate diagnosis particularly chal-
lenging.

Only symptoms of acute onset should
be considered relevant to a diagnosis of
UTI. It is helpful to distinguish ASB from
a genuine UTI by evidence of a septic ill-
ness (ie pyrexia, raised serum WBC
count or inflammatory markers) in the
absence of an alternative more likely
explanation (eg a chest infection).

Urine testing

The high prevalence of ASB means
that both urine culture and urine 
dipstick tests are of limited diagnostic
value in older people. Moreover, urine
samples may be hard to obtain due to
urinary incontinence or cognitive
impairment, or unreliable due to con-
tamination or the prior receipt of
antibiotics.

Urine culture

A urine culture negative for growth when
taken prior to the receipt of antibiotics
effectively excludes UTI. Ideally, a urine
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Fig 1. Diagnostic categories of bacteriuria UTI � urinary tract infection.

Bacteriuria
The finding of bacteria in the urine

Asymptomatic bacteriuria
No symptoms are attributable to
the bacteriuria 

UTI
Bacteriuria is resulting in either urinary
tract symptoms (eg dysuria) or a septic
illness not better explained by an alternative
pathology (eg a chest infection)

Uncomplicated UTI
There are no structural
abnormlities  of the urinary tract
and the patient is not
immunocompromised

Complicated UTI
A structural abnormality of the urinary
tract (eg prostatic enlargement or the
presence of a catheter) or
immunocompromise (including
diabetes) is present
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culture should be obtained in all older
patients suspected of a UTI to guide
antibiotic sensitivities.

Dipstick tests

Urine dipsticks test for both leukocyte
esterase (a marker for pyuria) and uri-
nary nitrites (coliform bacteria reduce
nitrates in urine to nitrites). Escherichia
coli is the most common causative
organism in younger and older adults.
Other coliforms (Gram-negative organ-
isms found in the intestine, eg klebsiella,
proteus and enterobacter) are also fre-
quently detected. However, Gram-posi-
tive (eg enterococci) and atypical
organisms (eg pseudomonas) account
for a larger proportion of UTIs in older
people.9 This is relevant because these
organisms are less sensitive to commonly
used antibiotics and do not reduce uri-
nary nitrates to nitrites. This latter prop-
erty means that urinary dipsticks will not
test positive for nitrites.

It has been suggested that urine dip-
sticks negative for both leukocytes and
nitrites could be used to exclude elderly
people without UTI. However, the high
rate of positive tests would result in only
a small number of patients tested being
excluded and a false negative rate of
10–20%.10 For these reasons, urinary
dipsticks have only a limited role in diag-
nosing UTI in older people.

Blood tests

A raised WBC count or C-reactive pro-
tein level are consistent with an infective
illness. A blood culture positive for a
known uropathogen in the absence of an
alternative more likely source suggests a
UTI, especially if urine culture is also
positive for the same organism.

Making a diagnosis

As discussed above, diagnosis of UTI is
difficult. Unfortunately, there is no gold-
standard diagnostic test for a UTI. The
high prevalence of ASB and non-specific
presentations (ie without urinary tract
symptoms) in older people complicates
the situation. The diagnosis of UTI in

acutely unwell, hospitalised older
patients is probably incorrect in about
40% of cases.8 This results in inappro-
priate exposure to antibiotics and delay
in establishing the correct diagnosis.
Guidelines designed for diagnosing
younger people often rely on the pres-
ence of urinary tract symptoms.4 As
stated previously, this alone is insuffi-
ciently sensitive to accurately diagnose
many frail older adults.

Clinical decision tools have been
developed in nursing home populations
to try to limit inappropriate antibiotic
use.11,12 However, their sensitivities and
specificities are poor in comparison to
finding bacteriuria and pyuria on urine
testing.13

The assessment of acutely unwell older
people should be comprehensive in its
nature, including cognitive assessment.
Some patients with non-specific declines
in cognition or functional status will
have a UTI but many will not. A sug-
gested scheme to assist diagnosis that
takes all these factors into account is
shown in Figure 2.14

Treatment

The use of antibiotics is associated with
the development of meticillin-resistant
Staphylococcus aureus and Clostridium dif-
ficile infections. This seems to be particu-
larly true for older people and for
broad-spectrum agents (eg ciprofloxacin,
co-amoxiclav and cephalosporins).
Resistance to commonly used antibiotics,
especially amoxicillin and trimethoprim,
is rising. Infections caused by multidrug

resistant organisms are more common in
older adults, especially those with
catheters or residing in long-term care.15

Uncomplicated UTI is typically caused by
less resistant organisms, so initial treat-
ment with a narrow-spectrum antibiotic
(eg trimethoprim) is appropriate.
Complicated UTI is usually best initially
treated with a broad-spectrum antibiotic.
If antibiotic sensitivities subsequently
show a narrow-spectrum agent is appro-
priate, consideration should be given to
changing medication to limit the risk of
hospital-acquired infection. Table 1 pro-
vides a comparison of antibiotics com-
monly used for treating UTI in the UK.

Duration of treatment

There is good evidence that three-day
courses of antibiotics are effective for
patients with uncomplicated UTI.16

Courses of seven days or more are recom-
mended for complicated UTI.4 Patients
with a urinary catheter should have it
changed prior to antibiotic treatment as
this leads to more rapid improvement and
less treatment failure.17 It also provides an
opportunity to collect a sample of urine
from the bladder that is less likely to be
contaminated.

Prevention

Two small randomised trials have sug-
gested topical oestrogens may reduce the
risk of recurrent UTI. However, they are
associated with poor patient concordance
and are not recommended for long-term
use, thus limiting any potential benefit.
Long-term, low-dose antibiotics appear to

Urinary tract infection (UTI) is common in older people

Older people presenting non-specifically are often incorrectly diagnosed as having a
UTI

Asymptomatic bacteriuria is common in frail older people and should not be treated

There is no reliable diagnostic test for UTI

The antibiotic chosen to treat UTI should have as narrow spectrum as possible and be
prescribed for the shortest effective duration

Key points
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reduce the risk of UTI in young women
but few data are available for older
people.18 Concerns with this strategy
include antibiotic side effects and coloni-
sation with resistant organisms.
Cranberry juice may be an alternative
option, with effects that possibly impair
the adherence of E. coli to epithelial cells,19

but a benefit has not yet been demon-
strated in frail older people.

Arguably, the most important step in
preventing unnecessary UTI is through
limiting the use of urinary catheters.
There is evidence that they are frequently

used inappropriately in older people and
are associated with adverse outcomes,
including longer lengths of hospital stay
and higher mortality rates.20 There is no
convincing evidence that a particular
catheter design is associated with a lower
frequency of UTI.21

Conclusions

Older people are frequently diagnosed as
having a UTI. Unfortunately they often
present with non-specific illnesses
without urinary tract symptoms. This

makes distinguishing a UTI from ASB
challenging. Diagnosis depends on a
comprehensive assessment rather than on
a specific diagnostic test. Antibiotic use
should be limited to the shortest effective
duration with the narrowest spectrum
agent. Urinary catheters should be
inserted only when absolutely necessary
and removed as soon as possible.
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Fig 2. A suggested approach to the evaluation of an unwell older adult for suspected urinary
tract infection (UTI). Reproduced with permission from Radcliffe Publishing.14

Does the patient have a new onset of one or more of the following 
symptoms?
Dysuria, frequency, urgency, haematuria, suprapublic pain or
tenderness, flank pain, or renal angle tenderness

NO

Does the patient have a reason why they
may not report typical symptoms?
eg dementia, delirium, dysphasia, or an
indwelling urinary catheter

UTI is unlikely
Consider alternative
diagnoses

Does the patient have signs of a septic illness,
without a better explanation?
eg any of pyrexia, raised serum white blood cells
count or inflammatory markers 

Diagnose UTI
If possible send urine culture to
determine antibiotic sensitivities. Start
empiric antibiotic therapy in
accordance with local guidelines

NO YES

NO

YES

YES

Amoxicillin Moderate Low High rates of resistance means usually unsuitable

Cephalosporins High Moderate Higher risk of hospital-acquired infections

Ciprofloxacin High Moderate Higher risk of hospital-acquired infections

Co-amoxiclav High High Higher risk of hospital-acquired infections

Gentamicin High Moderate Requires iv administration, potentially nephrotoxic

Nitrofurantoin High Moderate Only effective in those with good renal function 
(avoid if eGFR �60 ml/min/1.73 m2)

Trimethoprim High Low Good initial choice in uncomplicated cases

Sensitivity definitions. Probabilities: high 75–100%, moderate 50–74%, low�50%.
eGFR � estimated glomerular filtration rate; iv � intravenous.

Table 1. A comparison of antibiotics commonly used to treat urinary tract infection in older adults in the UK (based on data from reference 8).
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