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antimicrobial therapy reduces the risk of
complications. Recurrent episodes of
pyelonephritis can result in progressive
chronic kidney disease.
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pyelonephritis increases the risk of
premature labour.

Immunocompromised patients may
require longer courses of antibiotics and
preferential use of directly bactericidal
antibiotics such as beta-lactams,
quinolones or aminoglycosides.

In polycystic kidney disease the cysts
can become infected and the infection
does not behave like typical
pyelonephritis. These patients usually
require longer courses of antibiotics
which will penetrate the wall of the
infected cyst.  

Early and late complications are shown
in table 3, above.

Chronic pyelonephritis
Recurrent episodes of pyelonephritis,
especially in childhood, result in cortical
scarring, see figure 2, p26. 

Recurrent infections reduce the
number of functioning nephrons which,
in turn, causes hyperfiltration in the
remaining glomeruli. Over time, this causes
damage to the glomeruli and eventually
glomerulosclerosis. As more glomeruli
are damaged, the hyperfiltration injury 
to the remaining ones increases. In 2020,
chronic pyelonephritis accounted for
5.3% of all patients commencing renal
replacement therapy (dialysis or kidney
transplantation) in the UK.7

CONCLUSION
Pyelonephritis is usually characterised by
flank/renal angle pain, pyrexia, nausea
and vomiting. Patients may or may not
have lower urinary tract symptoms. It can
be severe and result in life-threatening
complications. 

Early institution of appropriate

Table 3

Potential complications of pyelonephritis

Early complications
•Acute kidney injury (AKI) – this is more common in severe disease. AKI is also
more common in patients with pre-existing chronic kidney disease (CKD)6

•Septic shock and multiorgan dysfunction
•Abscess formation either in the renal cortex or the perinephric space
•Emphysematous pyelonephritis – infection caused by gas forming organisms
(see figure 1, p25). It is more common in patients with diabetes mellitus and requires
treatment with prolonged courses of intravenous antibiotics
•Papillary necrosis – renal papillae can become so inflamed that they become
necrotic and drop into the collecting system. In rare cases, they can cause ureteric
obstruction

Late complications
•CKD can occur in patients with multiple episodes of pyelonephritis associated
with repeated AKI
• In xanthogranulomatous pyelonephritis the renal parenchyma is replaced with
cellular infiltrate of lipid-laden macrophages. This is extremely rare and usually
associated with chronic infection or obstruction
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Acute pyelonephritis is a bacterial infection of the kidney 
parenchyma that can cause organ damage and be 
life-threatening. It is associated with systemic symptoms and
flank pain which are not usually present in lower urinary 
tract infections (UTIs). Early recognition and aggressive
management of sepsis is required to prevent serious
complications. Patients may also have lower urinary tract
symptoms such as frequency, urgency and dysuria. 
The severity of the illness can vary from relatively mild to
patients presenting with septic shock. Initial assessment
should always include checking heart rate and BP to
determine whether the patient is haemodynamically unstable.

The classic signs and symptoms observed in adults are 
often absent in children, particularly neonates and infants.
In children, two years of age and younger, the most
common symptoms of UTI are failure to thrive, feeding
difficulty, fever, and vomiting. When fever is present,
pyelonephritis should be included in the differential
diagnosis. Elderly patients may present with typical
manifestations of pyelonephritis or with non-specific
findings such as acute delirium (particularly in those with
underlying cognitive impairment).

A midstream urine sample (MSSU) or catheter specimen
of urine should be obtained before initiating antibiotic
therapy. However, if pyelonephritis is suspected empirical
treatment should not be delayed while waiting for the
urine culture result. It is often difficult to obtain 
an MSSU from infants so a clean catch specimen is an
alternative. Patients should be urgently referred to the
emergency department if they are unwell and showing
signs of sepsis (hypotension, tachycardia, hypothermia or
pyrexia, signs of systemic illness such as rigors). Patients at
higher risk of severe disease (elderly comorbid patients 
or patients in other risk groups) may also warrant urgent
referral. Empirical antibiotic therapy should be based on
local formularies and microbiological guidance. 

Early complications include: acute kidney injury (more 
common in severe disease and in patients with pre-existing
CKD); septic shock and multiorgan dysfunction; abscess
formation either in the renal cortex or the perinephric
space; emphysematous pyelonephritis; papillary necrosis.
Late complications include: CKD which can occur in patients
with multiple episodes of pyelonephritis associated with
repeated acute kidney injury and xanthogranulomatous
pyelonephritis (this is extremely rare and usually associated
with chronic infection or obstruction).

Recurrent episodes of pyelonephritis, especially in 
childhood, result in cortical scarring. Recurrent infections
reduce the number of functioning nephrons which, in
turn, causes hyperfiltration in the remaining glomeruli.
Over time, this causes damage to the glomeruli and
eventually glomerulosclerosis. As more glomeruli are
damaged, the hyperfiltration injury to the remaining
ones increases.


