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UTIs
• Epidemiology

• Pathophysiology

• Long term consequences

• Diagnosis
Urinalysis and urine culture

• Management
Treatment of the acute episode
Imaging investigations
VUR (surgery, prophylaxis or nothing?)
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UTIs: Pathophysiology
• Kidneys and urinary tract are germ free
• When bacteria enter a number of conditions may

develop:
– Bacteriuria
– Cystitis
– Febrile UTIs with activation of the inflammatory process

• Adequate urine flow and intact uroepithelium are
key in the prevention of UTI.

• E. coli have P fimbriae that facilitate uroepithelial
attachment

UTIs: Pathophysiology



Modified from Montini G,
Tullus K and Hewitt I, 2011
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Primary and Secondary outcomes in the
502 randomised children

Montini, G. et al. BMJ 2007;335:386



Italian Society of Pediatric Nephrology
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IMAGING AFTER A FIRST FEBRILE UTI

• Ultrasonography
• Voiding cystourethrography with a

radiopaque, radioactive, or echocontrast
medium

• Renal scintigraphy with DMSA
Acute
Late



The reason for imaging is to detect:
• obstructive malformations,
• vesicoureteral reflux,
• and kidney damage.
yet consensus on the malformations, grade of reflux,
and degree of damage that are important to detect is
lacking

IMAGING AFTER A FIRST FEBRILE UTI



Guidelines Ultrasound VCUG DMSA

NICE (2007) YES
Atypical UTI;
< 6 months

NO
unless > 6 months of
age with positive US
or atypical UTI

YES
> 6/12 m from UTI

AAP (2011) YES NO
Unless abnormal US

NO

Italian (2012) YES NO
Unless abnormal US
or risk factors

YES
>6/12 m from UTI  if
abnormal US or VUR

Australian (2014) YES if no 2 or 3
trimester US ;
< 3 months;
Atypical  UTI

NO
Unless abnormal US

NO

Canadian (2014) YES NO
Unless abnormal US

NO

IMAGING RECOMMENDATION AFTER a FIRST fUTI ACCORDING TO GUIDELINES



First febrile UTI

US

Abnormal

and/or

Risk factors including:

• Abnormal prenatal US
• Chronic kidney disease
• Abnormal bladder emptying
• Bacteria other than E.coli

Further imaging ( cystography, renal radionuclide scan)

Normal
No risk factors

2nd febrile UTI

No necessary
further imaging

ISPN



1129 paediatricians
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27.5%
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Bacteria and Humans: diverse
behaviours!!

Bacteria

• Extremely numerous
• Memorise generational experiences

within a few hours
• Capacity to transfer vast quantities

of information in seconds
• Extraordinary ability to adapt under

the selective pressure of antibiotics
• Outstanding collaboration

Humans

• Often few and isolated
• Endless discussions!!

• Difficulty in confronting and resolving
issues

• Tendency to maintain the same
diagnostic and therapeutic
approaches

• Scarce collaboration for the most part



J De Bessa, J Urol 2015





May 4, 2014



RESULTS: primary endpoint

The treatment proved statistically significant, but of doubtful clinical value:
requiring 16 or 22 patient years of antibiotics to prevent 1 UTI or 1 febrile UTI,
respectively

Hoberman, NEJM 2014



Hoberman, NEJM 2014

71/126
toilet-

trained
children

VUR GRADE II-III = 80%



RESULTS

p. NS

p < 0,001

The treatment group had in excess of 600 years of prophylaxis without a
demonstrable effect on scar formation but a much higher propensity to induce

bacterial resistance





Guidelines Antibiotic prophylaxis Others interventions

NICE Not for routine use

Treat dysfunctional elimination
syndromes and constipation

Drink an adequate amount of fluid
Do not delay voiding

AAP Not for routine use Not considered

ISPN For reflux III-V
Recurrent febrile UTI* Not considered

* ≥3 febrile UTIs within 12 months





THE PREDICT TRIAL

Antibiotic Prophylaxis and REnal Damage In Congenital
abnormalities of the kidney and urinary Tract



14
EUROPEAN
COUNTRIES



Additional therapies
• Probiotics
• Circumcision

– no randomized trials
– 2 systematic reviews reached opposite conclusions
– routine circumcision not indicated in normal boys with the NNT to

prevent one UTI at 111
– considered in those with recurrent urinary tract infections or high

grade reflux
• Cranberry Juice

• Recurrent cystitis
• Treatment of constipation and soiling

– no randomized controlled trials



Febrile Urinary Tract Infections
Vesico- ureteric reflux
Renal hypo-dysplasia
Post infectious scarring



Current Understanding of Febrile Urinary Tract Infections and Renal Scarring.

Montini G et al. N Engl J Med 2011;365:239-250


