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growth of organisms on culture may 
not be of any clinical significance.
Conversely, particularly in patients who
have already been treated with
antibiotics or who are on prophylactic
antibiotic treatment, the laboratory may
report that culture is negative. However,
lower colony counts can be significant
and in the setting of clinical features and
urinalysis that support the diagnosis of
acute pyelonephritis, antibiotic therapy
should be continued. 

Imaging studies are not performed to
confirm the diagnosis of acute
pyelonephritis. When other features
suggest an alternative diagnosis and
contrast-enhanced CT is performed, 

ongoing concern, then clinical review
within 24-48 hours is essential. Typically
the evolving clinical picture provides
diagnostic certainty.  

A number of pathogens have been
identified as causative agents in
pyelonephritis. Most commonly
identified is E. coliwhich accounts for
half of all cases in some reports.
Enterococci and Enterobacteriaceae
such as Proteus mirabilisor Klebsiella
species are the next most frequently
identified. Table 1, right, lists pathogens
which have been identified in
pyelonephritis and their frequency of
identification.1

The diagnosis of acute pyelonephritis
should be suspected on the basis of 
the history and clinical examination. 
The most important investigations are
urine dipstick testing and culture.

Typically, leukocyte esterase and
nitrite are positive on urinalysis. 
The former has good sensitivity but not
specificity and the latter good specificity
but not sensitivity.

A negative result does not exclude the
diagnosis, however it should prompt a
re-evaluation of the clinical features and
other potential diagnoses need to be
considered. 

Urine culture results, typically cultured
using CLED (cysteine-, lactose-, and
electrolyte-deficient) agar, can be
confirmatory. 

In those with indwelling urinary
catheters or who perform intermittent
self-catheterisation, urinalysis is
frequently positive as the urine is
commonly colonised and a significant

an infected kidney is usually enlarged 
with decreased opacification of the
affected parenchyma, typically in 
a wedge-shaped or linear pattern.

Renal biopsy should never be
performed to confirm a diagnosis of
pyelonephritis, but may be necessary,
particularly in a kidney transplant, to
exclude other causes of pain, fever and
graft dysfunction (such as acute
rejection). Typical pathological features
are a focal inflammatory reaction with
neutrophil and monocyte infiltrates,
tubular damage and interstitial oedema.

POTENTIAL COMPLICATIONS
With prompt and appropriate
antimicrobial treatment acute
pyelonephritis can be self-limiting with
complete resolution. However, there can
be serious sequelae. 

Early complications 
•Life-threatening septicaemia and
multi-organ failure 
•Abscess formation (cortical,
medullary, perinephric)
•Papillary necrosis
•Emphysematous pyelonephritis 
(if gas-forming Enterobacteriaceae are
involved, see figure 1, below) 

The following groups of patients are at
increased risk of clinical deterioration
and warrant closer attention:2,3

• Immunocompromised patients
o transplant recipients, HIV-positive
patients 
o those treated with chemotherapy or
some biologic therapies
•Anatomical urinary tract variation
o polycystic kidneys
o urinary diversion (ileal conduit, 
neo-bladder)
o vesicoureteric reflux
•Functional urinary tract problems
o neurogenic bladder
• Instrumentation or foreign material
within the urinary tract 
o urethral catheterisation (permanent or
intermittent self-catheterisation)
o ureteric stent
o nephrostomy
•Pregnancy
•Diabetes mellitus

Children less than three months of age
should be referred immediately to
secondary care; those aged three
months or over should be referred
where there are features of concern (in
accordance with the NICE guideline on
urinary tract infection in children4),
otherwise antibiotic treatment should
be initiated in the community and
referred if there is no clinical improvement
after 24-48 hours.

FIGURE 1 
CT abdomen
demonstrating
acute
emphysematous
pyelonephritis 
(gas formation in
right kidney
identified by arrow)

Table 1 

Bacteria identified in complicated
urinary tract infection1

Gram negative
E. coli
Proteus mirabilis
Klebsiella species
Citrobacter species
Enterobacter species
Pseudomonas aeruginosa
Other

Gram positive
Coagulase-negative 
staphylococci
Enterococci
Group B streptococci
Other

21-54%
1-10%
2-17%
<1%
2-10%
6-20%
6-20%

1-4%

1-23%
1-4%
2%


