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favoring older adults with comorbidities and greater risk of
antibiotic-resistant infection.9 Antibiograms that accurately
reflect the diverse ambulatory population that emergency
physicians care for are needed to better inform empiric
antibiotic prescribing practices. Their validity may be
improved when urine culture is obtained as part of the
evaluation for uncomplicated cystitis in both young,
healthy patients without comorbid illnesses and those
who may be colonized with antibiotic-resistant organisms.
ED-specific antibiograms can effectively drive changes in
antibiotic prescribing for urinary tract infection.10

Appropriately targeted antibiotic therapy at the patient
level and data-driven empiric treatment strategies at the
population level promote ED antibiotic stewardship.
Antibiotic therapy tailored to urine culture and susceptibility
testing reduces the likelihood of an incompletely treated
infection. In situations in which uncomplicated cystitis is
difficult to distinguish clinically from pyelonephritis, urine
culture can guide adjustments in therapy should a therapeutic
failure arise and increase the safety and acceptability of
prescribing empiric antibiotics that achieve therapeutic levels
only in the urine (eg, nitrofurantoin), even when
pyelonephritis cannot be excluded according to history and
physical examination (eg, subjective fever, borderline
costovertebral angle tenderness). ED-specific antibiograms
can further improve emergency physician confidence in the
empiric use of narrow-spectrum antibiotics and increase
treatment success on the first pass for a broader range of
urinary tract infections. Cure of infection with a narrow-
spectrum antibiotic or one that concentrates only in the urine
minimizes collateral damage to the patient’s gastrointestinal
microbiome. Such disruptions, commonly associated with
fluoroquinolones and broad-spectrum cephalosporins, can
lead to the emergence of antibiotic-resistant organisms
and Clostridium difficile infection. Thoughtful and deliberate
use of antibiotics to treat uncomplicated cystitis allows us to be
better stewards of finite and diminishing antibiotic resources.

In an era of mounting antibiotic resistance, urine culture
remains our primary means of determining whether a
prescribed antibiotic for uncomplicated cystitis will be
effective against the infecting pathogen. It is also the
backbone on which local antibiotic resistance rates are
determined and reported to prescribers through
antibiograms. Although a single urine culture may not
change the management of uncomplicated cystitis in the
ED, a population-focused approach to culture and
susceptibility testing paints a bigger picture of the evolving
epidemiology of urinary tract infection and antibiotic
resistance, better and more accurately guiding clinical
practice. Future research characterizing ED treatment
failure rates for uncomplicated cystitis, the effect of
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ED-specific antibiograms on treatment success, and the
true value of using empiric antibiotics that are narrow
spectrum or that concentrate primarily in the urine in
curbing antibiotic resistance in ED populations will help
optimize our use of urine culture in the management of
uncomplicated cystitis.
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Urinary tract infection consists of a spectrum of clinical
infectious diseases. Acute, uncomplicated cystitis is an
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infection of the lower urinary tract in nonpregnant
premenopausal women.1,2 Acute pyelonephritis and
complicated urinary tract infections (structural or
functional urinary tract abnormality, urinary
instrumentation or obstruction, renal transplant, older age,
male sex, pregnancy, immunosuppression, recent
hospitalization or antibiotic therapy [within 30 days], renal
failure, and patients with prolonged symptoms [>7 days])
are managed differently than uncomplicated cystitis. Urine
cultures for these other urinary tract infections are
recommended because of the higher rate of treatment
failure.1,2 Although recommendations advise against
obtaining urine cultures in uncomplicated cystitis,1 many
physicians order these cultures perhaps because of concern
about a resistant organism, fear of misdiagnosis, or as a
component of an order set. However, urine cultures rarely
lead to a meaningful change in management for acute
uncomplicated cystitis because of the high efficacy of
empiric treatment; laboratory costs and follow-up of
routine urine cultures would add unnecessary expense
and a time burden on emergency department (ED)
personnel.

The most common causative organism in cystitis is
Escherichia coli, responsible for 80% to 95% of infections.1-3

Other common organisms include other Enterobacteriaceae
and Staphylococcus saprophyticus.1-3 Diagnosis of cystitis
typically includes signs and symptoms (ie, dysuria,
frequency, and urgency) in combination with urine
assessment, with treatment focusing on common organisms.
Female patients with at least 2 signs or symptoms of cystitis
and no vaginal discharge or irritation possess a positive
likelihood ratio of 24.6 for diagnosis of urinary tract
infection.4 In the proper clinical context, urinalysis and
clinical findings can reliably diagnose cystitis, without urine
culture.

The Infectious Diseases Society of America’s guidelines
for cystitis include nitrofurantoin, which is recommended
for almost all cases of uncomplicated cystitis, unless the
patient has an allergy (rare) or low renal function.1

Empiric therapy is based on the bacteriology of cystitis
in women and antibiotic pharmacokinetics and
pharmacodynamics; it is associated with low risk of
collateral damage, including effect on intestinal flora,
increase in microbial resistance, and renal injury.1,5,6

Urine cultures report 2 important components: a specific
organism and the minimum inhibitory concentration,
which is determined by testing against achievable blood
levels of the antibiotic.5,7 However, this testing does not
reflect patient-specific factors, urine drug concentrations,
or in vivo medication effects.5,7 The minimum inhibitory
concentration reported by a laboratory is based on blood
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minimum inhibitory concentration, not urine minimum
inhibitory concentration. Antibiotic concentrations in
the urine are high enough to overcome resistance reported
by urine susceptibility testing, even with reported blood
resistance to a particular antibiotic. Common cystitis
pathogens are susceptible to the concentrations routinely
achieved in the urine for nitrofurantoin and other
recommended empiric treatments for cystitis.1,5,8 There is
no difference in cure rate when the urinary pathogen is
not susceptible to the prescribed antibiotic according to
the blood minimum inhibitory concentration.5,9,10

Studies evaluating placebo for uncomplicated cystitis
found clinical cure in 25% to 42% of patients who do
not receive antibiotics or are treated with antibiotics
without in vitro activity against the specific
uropathogen.1,5,11 Thus, in vitro susceptibility does not
necessarily predict the clinical effectiveness of antibiotics
that are concentrated in the urine.5,7,9

Routine cultures can present several challenges to ED
care because they increase total cost and time spent by
clinicians following up culture results.5,12,13 A very low
proportion of urine cultures lead to a meaningful
modification in management or follow-up, with studies
suggesting less than 2%.12,13 Urine cultures in
uncomplicated cystitis are associated with increased costs
(>$50/patient, based on location and local costs). Urine
culture results do not return in a sufficient time to affect
initial empiric therapy as well.1,13 The potential for
contaminated specimens and false-positive results can also
result in confusion when urine cultures are interpreted and
may confound management. Greater than 25% of urine
cultures are falsely positive, potentially exposing patients to
adverse medication effects.14,15

Rather than obtaining routine urine cultures for
patients with cystitis, we recommend empiric therapy
with nitrofurantoin, providing return precautions, and
obtaining urine cultures for those who fail to improve
with antibiotics.1,5,15 Uncomplicated cystitis is rarely
associated with progression to sepsis or sudden death,
even if organisms are resistant to prescribed antibiotics at
concentrations found in blood or tissue.1,5 If symptoms
continue, other conditions should be considered such as a
sexually transmitted infection, and we recommend a urine
culture at this time. Ordering urine cultures only for
patients who have failed empiric treatment would result
in a large reduction in the number of cultures performed,
without significantly increasing the risk of treatment
failure. Clinical response, rather than culture and
minimum inhibitory concentration results, should be the
criterion for successful treatment of uncomplicated
cystitis.
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