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risk of developing complications
(detailed above). Pregnant women7 and
patients who are immunocompromised
are particularly at risk. If not referred to
secondary care they require early review
and a very low threshold for
hospitalisation if not improving. 

In primary care management of acute
pyelonephritis, urinalysis and submitting
urine for culture at the time of
presentation are essential. Antibiotic
therapy should be initiated without
delay; this can be modified subsequently
depending on the culture result. 
The Health Protection Agency (HPA)
and the British Infection Association
(BIA) joint 2013 guideline8 recommends
empirical treatment for  women who are
not pregnant and men (including those
with indwelling catheters):
•Ciprofloxacin 500 mg, twice daily for 
7 to 10 days 
or 
•Co-amoxiclav 500/125 mg three times
daily for 14 days 

The HPA and BIA guideline is based
on the need to cover the most common
causative pathogens associated with
pyelonephritis and have good renal
tissue penetration. Notably antibiotics
that are typically effective in lower UTIs
are frequently inadequate in acute »

Late complications
•Cortical scarring which can act as a
potent stimulant for systemic
hypertension
•Chronic kidney disease and
progression to end stage renal disease
•Xanthogranulomatous pyelonephritis
(a poorly understood condition in which
the renal parenchyma is replaced with
cellular infiltrate of lipid-laden
macrophages)

CHRONIC PYELONEPHRITIS
These complications more typically
characterise recurrent episodes of acute
pyelonephritis. In the UK, 5.9% of people
starting renal replacement therapy do so
because of chronic pyelonephritis.5

The significant scarring in chronic
pyelonephritis typically occurs as a
result of recurrent episodes of acute
pyelonephritis in infancy or childhood,
although self-supporting renal function
can be maintained until adulthood. 
Frequently there is an incidental finding
of CKD when laboratory tests are
performed for an unrelated
presentation, with bilaterally scarred
kidneys on ultrasound examination
being diagnostic. There may be a
childhood history of stomach pains or 
‘a chill in the kidneys’ sufficient to require

time off school. With reduced nephron
numbers and subsequent hyperfiltration
in remaining glomeruli progression to
end stage renal disease can occur at any
age (depending on the severity of the
initial insult, and presence or absence of
additional causes of hyperfiltration such
as obesity). 

Rate of decline in renal function can
be reduced by good blood pressure
control, minimisation of proteinuria
(blockade of renin-angiotensin axis), 
and avoidance of, or reduction in,
obesity. 

If the scarring is unilateral only, then
lifelong self-supporting renal function
can be anticipated, provided there is
care to avoid further renal insults 
e.g. with hypertension, obesity etc. 

ACUTE PYELONEPHRITIS
An algorithm to guide management is
shown in figure 2, below. After a clinical
diagnosis of acute pyelonephritis is
made, ideally (but not invariably)
supported by positive findings on
urinalysis, the first step is to decide if
community or hospital treatment is
most appropriate.

Patients warranting hospital
admission are those already showing
signs of sepsis,6 and those at increased

Figure 2 

Algorithm for the management of suspected acute pyelonephritis

Symptoms & signs 
suggestive of pyelonephritis

Reconsider
diagnosis

Yes
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No
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Arrange hospitalisation

Risk factors for serious sequelae

1 Urine for culture
2Commence ciprofloxacin or 
co-amoxiclav

Review:
24 hr clinically improving
48 hr appropriate antibiotic 
(based on culture results)

Nitrites and/or leukocytes
detectable on urine dipstick


