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obtain an MSSU from infants so a clean
catch specimen is an acceptable
alternative.

Imaging is not usually required unless:
•The patient is severely ill
•There is a concern about renal tract
obstruction
•There is evidence of acute kidney
injury
•The patient has failed to respond
despite 48 hours of appropriate
antimicrobial therapy

Renal tract ultrasound is useful as an
initial step to rule out hydronephrosis.
However, CT scanning is the optimal
imaging choice for detecting evidence of
complications of severe pyelonephritis.2

MANAGEMENT
Patients who are unwell and showing
signs of sepsis (hypotension,
tachycardia, hypothermia or pyrexia,
signs of systemic illness such as rigors)
should be urgently referred to the
emergency department. Patients who
are at higher risk of severe disease
(elderly comorbid patients or patients in
one of the categories listed in table 1,
below) may also warrant urgent referral.

Empirical antibiotic therapy should be
based on local formularies and

microbiological guidance. In general,
antibiotics such as co-amoxiclav,
cefalexin or ciprofloxacin are good oral
agents to use if the patient does not
require hospitalisation.4 If the patient
needs to be admitted to hospital
intravenous antibiotics are usually
indicated. Most treatment regimens will
continue for 7 to 10 days.

Once antibiotic sensitivities are known,

antimicrobial therapy can be rationalised
if required so it is very important to check
the MSSU result. Ideally, patients should
be reviewed after 48 hours of initial
treatment or earlier if their condition
deteriorates. If there is no evidence of
improvement at 48 hours, they may
require referral to the emergency
department.

A negative urine culture result may
reflect a number of factors including
prior antibiotic therapy or poor sampling
technique but it should always prompt 
a reassessment to ensure there is no
alternative diagnosis.

Special cases
Patients with indwelling catheters may
always have positive urine cultures due
to the development of a biofilm on the
catheter's interior surface. CSU samples
should only be sent if patients have
symptoms and/or signs in keeping with 
a likely urinary infection. Indwelling
catheters may also need to be changed if
pyelonephritis is confirmed to reduce the
risk of early recurrence or treatment
failure.

Patients who are pregnant may need
to be assessed at their maternity unit as
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Table 1

Risk factors for pyelonephritis2

Female gender

Immunosuppression

Pregnancy

Reflux nephropathy

Urinary diversions

Diabetes mellitus

Incomplete 
bladder emptying

•Shorter anatomical distance from skin to bladder
increases likelihood of bacterial ingress
•Hormonal changes post-menopause may also
predispose to easier colonisation and infection 
of lower urinary tract

•Solid organ transplant recipients
•Cancer patients receiving chemotherapy
•Patients with autoimmune conditions receiving 
oral immunosuppression or biologic therapies
•Other acquired immunodeficiency states 
e.g. HIV infection

•Physiological dilatation of the ureters during pregnancy
may predispose to urine reflux from the bladder

•Abnormal angle of insertion of the ureters into the
bladder wall results in varying degrees of reflux

• Ileal conduit
•Clam ileocystoplasty
•Neo-bladders (e.g. Mitrofanoff)

•Glycosuria increases the likelihood of bacterial growth

•Benign prostatic hypertrophy
•Neurogenic bladder

Table 2

Common causative organisms5

Organism

Escherichia coli
Klebsiella species
Proteus mirabilis
Pseudomonas species
Enterobacter species
Gram-positive organisms

Frequency

60-80%
20%
15%
Rare
Rare
Rare

FIGURE 2
Chronic
pyelonephritis.
Recurrent episodes
of pyelonephritis,
especially in
childhood, 
result in cortical
scarring
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