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3.6	 Pyelonephritis
3.6.1	 Diagnostic evaluation
3.6.1.1	 Clinical diagnosis
Pyelonephritis is suggested by fever (> 38°C), chills, flank pain, nausea, vomiting, or costovertebral angle 
tenderness, with or without the typical symptoms of cystitis [228]. Pregnant women with acute pyelonephritis 
need special attention, as this kind of infection may not only have an adverse effect on the mother with anaemia, 
renal and respiratory insufficiency, but also on the unborn child with more frequent pre-term labour and birth 
[229].

3.6.1.2	 Differential diagnosis
It is vital to differentiate as soon as possible between pyelonephritis with or without risk factors, such as 
obstructive pyelonephritis, as the latter can rapidly lead to urosepsis. This differential diagnosis should be made 
by the appropriate imaging technique (see section 3.6.1.4).

3.6.1.3	 Laboratory diagnosis
Urinalysis including the assessment of white and red blood cells and nitrite, is recommended for routine 
diagnosis [230]. In addition, urine culture and antimicrobial susceptibility testing should be performed in all 
cases of pyelonephritis.

3.6.1.4	 Imaging diagnosis
Evaluation of the upper urinary tract with ultrasound (US) should be performed to rule out urinary tract 
obstruction or renal stone disease in patients with a history of urolithiasis, renal function disturbances or a 
high urine pH [231]. Additional investigations, such as a contrast enhanced computed tomography (CT) scan, 
or excretory urography should be considered if the patient remains febrile after 72 hours of treatment, or 
immediately if there is deterioration in clinical status [231]. For diagnosis of complicating factors in pregnant 
women, US or magnetic resonance imaging (MRI) should be used preferentially to avoid radiation risk to the 
foetus [231].

3.6.2	 Summary of evidence and recommendations for the diagnostic evaluation of pyelonephritis

Summary of evidence LE

Urine culture and antimicrobial susceptibility testing should be performed in all cases of pyelonephritis 
in addition to urinalysis.

4

A prospective observational cohort study found that radiologic imaging can selectively be applied 
in adults with systemic UTI without loss of clinically relevant information by using a simple clinical 
prediction rule.

2b

Additional imaging investigations, such as an unenhanced helical computed tomography should 
be done if the patient remains febrile after 48-72 hours of treatment or in patients with suspected 
complications e.g. sepsis.

4

Recommendations Strength rating

Perform urinalysis (e.g. using the dipstick method), including the assessment of white and 
red blood cells and nitrite, for routine diagnosis.

Strong

Perform urine culture and antimicrobial susceptibility testing in patients with pyelonephritis. Strong

Perform imaging of the urinary tract to exclude urgent urological disorders. Strong

3.6.3	 Disease management
3.6.3.1	 Outpatient treatment
Fluoroquinolones and cephalosporines are the only antimicrobial agents that can be recommended for oral 
empirical treatment of pyelonephritis [232]. However, oral cephalosporines achieve significantly lower blood and 
urinary concentrations than intravenous cephalosporines. Other agents such as nitrofurantoin, oral fosfomycin, 
and pivmecillinam should be avoided as there is insufficient data regarding their efficacy [233]. In the 
setting of fluoroquinolone hypersensitivity or known resistance, other acceptable choices include trimethoprim-
sulfamethoxazole (160/800 mg) or an oral beta-lactam, if the uropathogen is known to be susceptible. If such 
agents are used in the absence of antimicrobial susceptibility results, an initial intravenous dose of a long-
acting parenteral antimicrobial (e.g. ceftriaxone) should be administered. A short outpatient antibiotic course of 


