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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



Montini G et al, 2011



Sharifian et al,

Urinary IL-6 and IL-8 concentrations were determined in urine samples from 54

children with pyelonephritis at the time of presentation (pre-treatment) and 72 h

after therapy

34 children treated with ceftriaxone plus dexamethasone (case group) and

20 patients treated with ceftriaxone alone (control group)

Significant reduction of the cytokine/creatinine ratios between initial and

follow-up urine samples was found in the case group (P<0.001), but not for

controls

IL-6 IL-8
P<0.001 P<0.001



Population:
Patients younger than 16 years diagnosed with their first fUTIs
Design:
Antibiotics-methylprednisolone (1.6 mg/kg/day) VS antibiotics-placebo for 3 days



Cosa fare:
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First febrile UTI

≥1 US abnormalities (after 3-4 weeks from the 

UTI):

• Unilateral or bilateral renal hypoplasia

• Abnormal renal echogenicity

• Pelvi-caliceal dilatation (≥2°SFU grade 

hydronephrosis)

• Ureteral dilatation 

• Uroepithelial thickening of the pelvis

• Bladder anomalies (ureterocele, diverticulum)

Pathogen other 

than E. Coli

and/or

Voiding cystourethrography or RNC or CEUS

Second febrile UTI

Other specific exams if needed



UTI: DIAGNOSI



metodo raccomandazione bibliografia

Bag Sconsigliato
Kha –Cari LG 2014 [6]

Canadian LG 2014 [7]

LaRocco 2016  [18]

CVU
Scelta raccomandata in ambulatorio

2° scelta in ospedale

(valutare stimolazione <6 mesi, < 10 Kg)

Kha –Cari LG 2014 [6]

Canadian LG 2014 ]7]

LaRocco2016 [18]

Whiting 2006[19]

Kauffman 2017[20]

Kauffman 2016[21]

Tran 2016 [22]

Herreros 2015 [23]

CV

Obbligatorio nel pz critico.

In ospedale è preferibile anche nel pz non 

critico.

AAP LG 2016[1]

Kha-cari LG 2014[6]

Canadian LG 2014 [7]

LaRocco 2016[18]

Etoubleau 2009 [24]

SPA

Gold standard (poco fattibile nella pratica clinica) 

da valutare in casi selezionati e  con procedura ben 

standardizzata

AAP  LG 2016 [1]

Kha-cari LG 2014 [6]

Canadian LG 2014 [7]

Uptodate 2018 [9]

Simoes 2015 [16]

LaRocco 2016 [18]



A TAPPING THE 

SUPRAPUBIC AEREA

B STIMULATION

OF THE LOWER 

BACK

C MIDSTREAM 

URINE



Higher success rate of urine collection:
78 % vs 33 % (p<0.001)

Shorter median time for sample collection:
60 s vs 300 s (p<0.0001)

Altuntas et al. Eur J Pediatr. 2015

127 term newborns randomly assigned to the experimental or the control group.

AIM: to evaluate bladder stimulation in collecting a midstream urine sample.

Evaluation of bladder stimulation for clean-catch urine sample in 142 infants.

The success rate decreased with
age from 88.9% (newborn) to 28.6% (>1 y) (p = 0.0001) 
weight from 85.7% (<4kg) to 28.6% (>10kg) (p = 0.0004).

The success rate was 60.8% for infants without discomfort (p<0.0001).



Method Cut-off References
Our

Recommendation

SPA

Any growth [6-7-16] or
> 50.000 CFU/ml (or 

less if fever and
leucocyturia)  [1] 

AAP LG 2016 [1]
Kha –Cari LG 2014 [6]

Canadian LG 2014 [7]
Simoes 2015 [16]

Any growth if fever 
and leukocyturia

VC

> 50.000 CFU/ml [1,27]
Or  > 10.000 CFU/ml 

[6,7] if fever or
leukocyturia [1,25,27]

AAP LG 2016 [1]
Kha –Cari LG 2014 [6]

Canadian LG 2014 [7]
Tzimenatos 2018 [25]

Roberts 2018 [27]

> 10.000 CFU/ml

CVU
> 100.000 CFU/ml [6-7-

11-16-18]

Kha –Cari LG 2014 [6]

Canadian LG 2014 [7]
Nice 2017 [11]

LaRocco 2016 [16]
Simoes 2015 [18]

➢ 100.000 CFU/ml
>50.000 CFU/ml if 

fever and leukocyturia

and no other infection 

source

Bag
> 100.000 CFU/ml [16-18] LaRocco 2016 [16]

Simoes 2015 [18]
> 100.000 CFU/ml *



Nuove Linee guida 2018

• Diagnosi di IVU

• Urocoltura

• Terapia

• Imaging

• Profilassi Antibiotica post IVU



Unwell appearing (complicated infection)

• < 3 months
• severely ill
• persisting fever
• low compliance

IV treatment
Oral switch after 2-4 days

FIRST line:    Ampicillin – sulbactam 
or 

Amoxiclavulanate

SECOND line: Cefotaxime (preferred)
or 

Ceftriaxone

In case of allergy : Amikacin or gentamicin
Carbapenems not indicated in empiric tx

10 days if pyelonephritis 14 days if urosepsis



Well appearing (not 
complicated infection)

Oral route (10 days)

FIRST line:   Amoxicillin – clavulanic acid

SECOND line: Cefixime or Ceftibuten

If no other choices: Ciprofloxacin



Nuove Linee guida 2018

• Diagnosi di IVU

• Urocoltura

• Terapia

• Imaging

• Profilassi Antibiotica post IVU



To be considered in infant and children:

a) after the treatment for the acute episode until cystography is 

performed [grade C]

b) with reflux grade ≥ IV with concomitant reflux nephropathy [grade C]

c) with recurrent febrile UTIs (> 3 febrile UTIs within 12 months) [grade C]





Hoberman, NEJM 2014

71/126 
toilet-

trained 
children

VUR GRADE II-III = 80%



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



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



1427 total children with and without VUR in 7 RCTs

ANTIBIOTIC PROPHYLAXIS FOR URINARY TRACT 

INFECTION-RELATED RENAL SCARRING: A SYSTEMATIC 

REVIEW
Pediatrics, 2017 

NO DIFFERENCES PROPHYLAXIS VS NO PROPHYLAXIS



1076 total children with VUR in 7 RCTs

Pediatrics, 2017 

ANTIBIOTIC PROPHYLAXIS FOR URINARY TRACT 

INFECTION-RELATED RENAL SCARRING: A SYSTEMATIC 

REVIEW

NO DIFFERENCES PROPHYLAXIS VS NO PROPHYLAXIS



THE PREDICT TRIAL

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



PREDICT Trial:
INCLUSION/EXCLUSION CRITERIA

INCLUSION CRITERIA

•Age  1 - 4 months (until the 20th week of post-natal age!)

•Gestational age > 35 weeks

•GFR (according to Schwartz) > 15 ml/min/1.73 m2

•Grade III to V vesico-ureteral reflux

•No previous symptomatic UTI

EXCLUSION CRITERIA

- Neurogenic bladder 

- Myelomeningocele

- Uretero-pelvic junction and/or uretero-vescico junction obstruction

- Malformations leading to potential voiding disturbances



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

• a recent Cochrane review of 24 trials failed to demonstrate any 

significant benefit

• Treatment of constipation and soiling 
– no randomized controlled trials



To be considered in infant and children:

a) after the treatment for the acute episode until cystography is 

performed [grade C]

b) with reflux grade ≥ IV with concomitant reflux nephropathy [grade C]

c) with recurrent febrile UTIs (> 3 febrile UTIs within 12 months) [grade C]



Following a UTI

BBD should be excluded

in toilet-trained children

Cosa fare:



• Esame urine e urocoltura di routine

• Profilassi antibiotica se bambino con RVU di 

I-II-III grado

• Ripetere cistografia per valutare l’evoluzione del 

reflusso se non recidive di IVU

• Cistografia nei bambini più grandi (soprattutto

femine) senza aver fatto accurate anamnesis 

minzionale

• Terapia antibiotica ev in IVU non complicate

Cosa non fare:
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