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Agenda

Background, definizioni,

fisiopatologia

Come si presenta un’lVU
ricorrente o recidivante?
Cenni di terapia

Profilassi convenzionale e
non convenzionale




“DI cosa parliamo,
guando parliamo di IVU?”

e 19 episodi per 1000
bambini/anno

Studio nazionale Danese. Kwock WY et al.
BMC Pediatrics 2006; 6-10

* La piu importante infezione
batterica pediatrica grave

nel paesi ad elevato contenuto sanitario
E. Wald. Pediatrics 2006
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ORIGINAL ARTICLE
Pediatric urinary tract infections: an analysis
of hospitalizations, charges, and costs in the USA

John David Spencer » Andrew Schwaderer «
Kirk McHugh « David 5. Hains
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Epidemiologia delle IVU nelle varie epoche dellavi ta

In rapporto al sesso (da Kunin mod

ivu sintomatiche
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Linea continua = sesso femminile
Linea tratteggiata e superficie quadrettata = sesso maschile




IVU: TIPO DI INFEZIONE (I)

(Rushton HG, Ped Clin North Am 1992; 44: 1133)

a) Cistite b) Ureterite, pielite c) Pielonefrite

d) Batteriuria asintomatica
e) IVU ricorrenti e recidivanti




IVU: TIPO DI INFEZIONE (1)

Fanos V et al. J Chemother 2000; 12 (2): 115-123

Infezioni ricorrenti
(il ripetersi di IVU causate da germi differenti:
E. coli, Peudomonas spp., Proteus spp.)

Infezioni recidivanti
(il ripetersi di IVU causate sempre dallo stesso germe:
es. E coli, E. coli, E. coli)

Take-home message
La maggior parte (70%) delle IVU recidivanti da E. coli sono ricadute
piuttosto che reinfezioni

Jantunen et al. J Infect Dis 2002; 185: 375-379




IVU recidivanti:
Tipo di germe e diagnosi

e Non E. coli probabile RVU

 Proteus spp., Proteus spp., Proteus spp.
fimosi, ipercalciuria

 Pseudomonas spp., Pseudomonas spp.,

Pseudomonas spp. uropatia malformativa
Importante




E. Coli = .
Uomo Ragno:”
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or
«susceptible children»?
or
both?




Nel lattante 8-9 infezioni su 10
sono dovute a E. coli

In Europa 1l E.coli su2e
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Fully virulent uro-pathogenic  Escherichia coli possess a wide arsenal of
virulence factors and cause severe infections such as pyelonephritis and
bacteremia
Viechanism of epithelial cell activation

Type 1 fimbriae

= a-methyl-D-
Recognition Gala1—4Galp- Mannosides on

receptors glycolipids | glycoproteins

Uro
epithelium

Ceramide Signaling
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P fimbriae activate mainly Type 1 fimbriae activate mainly
CCL2 and CCL5 response CXCL1 and CXCLS8 response

P fimbriated E. coli adhere to the Gal 1®4Gal receptor epitope in the globoseries of glycosphing olipids on
the uro-epithelium and activate epithelial cells th rough Toll-like receptor 4 (TLR4) and the adaptor
proteins TRIF and TRAM. Type 1 fimbriae recognize  N-linked mannose residues in a wide range
of glycoproteins. The response to type 1 fimbriated strains is also TLR4 dependent but involves
lipopolysaccharide and the adaptor molecule MyD88. The different adaptor protein usage might
thus contribute to the observed differences in chem okine repertoire.
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MINIREVIEW

Waging War against Uropathogenic Escherichia coli: Winning
Back the Urinary Tract”

Kelsey E. Sivick and Harry L. T. Mobley®
Depariment of Microbiology and Immunology, University of Michigan Medical School Ann Arbor, Michigan 45109
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Esfoliazione:

Uninfected Infected  meccanismo protettivo

Histological views of the murine bladder.
Note the severe inflammation and edema in the lamina
propria of the infected animal.

H&E-stained sections from wild-type C57BL/6 mice that were either left untreated or infected for 48 h.
Magnification, 40. Scale bar, 500 m.

Questi dati:

- spiegano tendenza a recidivare di IVU da E. Coli
-- potrebbero giustificare una profilassi (anche non
convenzionale) per 30 — 40 giorni dopo un’lVU
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Genetic Risk for Recurrent Urinary Tract Infections in Humans: A
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Six genes may be associated with susceptibility to recurrent
UTI in humans.

HSPA1B, CXCR1 & 2, TLR2, TLR4, TGF- 1 genes seem
to be associated with an alteration of  the host response
to UTIs at various levels.




Shim Pediatr Nephrol, 2008




Sepsi nel neonato dimesso dal nido

Francesco

Maschio, nato a termine, PN

3000 g grav. reg, diagnosi
prenatale di pielectasia
bilaterale non confermata
alla nascita.

“Signora, stia tranquilla”

Viene in PS in 27ma giornata
per vomito postprandiale
Insorto da 3 gg.

Urosepsi in reflusso
vescicoureterale bilaterale




Uott &' ()* ¥

- v/ & 0
( $1 (
$ (2)/31
1 4 1 $
( $ $ 5 6/31 (




The wurine culture, blood culture and
synovial liquid culture: positive for
Escherichia Coli with analogous antibiotic
sensitivity

Nota bene: the radiography showed a zone B _
of osteolysis at the level of the upper Passive VUR the 4th
metaphysis of the tibia right and 5th left”
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Le infezioni febbrili delle vie urinarie

Raccomandazioni di consenso per la diagnosi, il trattamento
e il follow-up in bambini di eta compresa fra 2 mesi e 3 anni

A CURA DI UN GRUPPO DI LAYORO DELLA SOCIETA ITALIANA DI NEFROLOGIA PEDIATRICA (SINP):

GIOVANNI MONTINI [Coordinamento), ANITA AMMENTE, LUIGI CATALDE, ROBERTO CHIMENZ*, VASSILIOS FANOS?,
AMNGELA LA MANMNAS®, GIUSEPPINA MARRA™ MARCO MATERASSIE, PAOLO PECILEY, MARCO PEMNMNES|
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Febrile urinary tract infections in young children: recommendations for the
diagnosis, treatment and follow-up

Anita Ammenti', Luigi Cataldi®, Roberto Chimenz’, Vassilios Fanos®, Angela La Manna®, Giuseppina Marra®, Marco Materassi’, Paolo Pecile®,

Marco Pennesi’, Lorena Pisanello'”, Felice Sica", Antonella Toffolo', Giovanni Montini (giovanni.montini@aosp.bo.it) (Coordinator)™ on behalf
of the Ifalian Society of Pediatric Nephrology




s PRIMA IVU FEBBRILE

Febrile urinary tract infections in young children: recommendations for the l
diagnosis, treatment and follow-up

Anita Ammenti', Luigi Cataldi®, Roberto Chimenz*, Vassilios Fanos, Angela La Manna®, Giuseppina Marra®, Marco Materassi’, Paolo Pecile®,
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Patologica (idronefrosi, idroureteronefrosi, ipoplasia Normale o

o doppio distretto renale, anomalie vescicali) No fattori di rischio
e/o ¥

Fattori di rischio . o _

* Eco prenatale patologica {idronefrosi, ipoplasia renale) Stop indagini strumentali

* Familiarita {I° grado) per RYU

* Sefticemi

. Insul%szlil::zu renale Controllo sterilita urine

* Ett < & mesi di sesso maschile in corso di febbre

* Scarsa affidabilita della famiglia

* Anomalie dello wui:h:manin vescicale

* Mancata risposta clinica entro 72 ore 29 (VU febbrile

* Non Escherichia coli

! |

Valutazione strumentale (cistografia, scintigrafia)

Figura 1. Diagnostica strumentale consigliata in caso di infezione delle vie urinarie.



Follow-up. Cosa chiedere all’ecografista?

e Accurata valutazione dimensionale dei reni
(percentili della lunghezza)

» Aspetto del profilo renale

 Caratteristiche ecostrutturali del parenchima
* Dimensioni della pelvi (diametro AP)

e Eventuale dilatazione ureterale

* Descrizione della vescica

Diffidare da risposte tipo:

Rene nei limiti di norma, Reni
normali, Esame normale

3 4 56 7 8 910 1112
Eti i mesi)
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Fattori
terapeutici

Clinical Pharmacology of Antimicrobials for Urinary
Tract Infections in Newborns and Young Infants

] []
JNV. ARAN - L. CATALDI ! - V. FANOS 2 I I I l p O rtantl
X ‘t. Roms

Ospedalizzazione o trattamento a domicilio?
Tempestivita terapeutica (entro 72 ore)

Scelta dell’antibiotico (concentrazioni)

- Quelle urinarie eradicano il batterio dalle urine, quelle sieriche
prevengono il danno parenchimale

- Per le betalattamine e rilevante il tempo sopra la MIC, per
aminoglicosidi e fluorochinoloni il rapporto AUC/MIC

Durata del trattamento




Quale?
Caratteristiche ideali dell’antibiotico

adatto alla sensibilita del germe

attivo per os

escreto principalmente con le urine

ben tollerato e privo di effetti secondari, ancher  enali

incapace di selezionare ceppi multiresistenti a live  llo
dell'ecosistema intestinale

dotato di una buona compliance
pOCO COStoso

Fanos V, Cataldi L. Drug Safety 1999; 20(3): 245-267
Fanos V, Dall’Agnola A. Drugs 1999; 58 (3): 405-417
Fanos V, et al. J Chemother 2007; 19 (1): 5-20
Fanos V, Cuzzolin L. Causes and manifestations of nephrotoxicity.
In: Geary & Schaefer. Clinical Pediatric Nephrology, Saunders May 2008







Rapid Review

Lancet 2004; 364: 1720-22

Meonatal Intensive Care Unit,
University of Cagliari,

00124 Cagliar, ltaly

(Profy Fanos MDY and
Meonatology Division,
Policlinico“A cemelli, Sacred
Heart University of Rome,
Rome taby (ProfL Catakdi MDD
Correspondence to: Frof Vassilios
Fanos

vafanos@tiscaliit

Antibiotics or surgery for vesicoureteric reflux in children

Vassilios Fanos, Luigi Catal di

Context 1-2% of children have wvesicoureteric reflux (VUR). VUR occurs in 25-40% of children with acute
pyelonephritis. VUR can lead to renal scarring, hypertension, and end-stage renal disease. The best form of treatment
for children with VUR is edbated: no treatment, long-term antibiotic prophylaxis, surgery, or a combination of antibiotic
prophylaxis and surgery. In children with recurrent urinary tract infections (UTIs) and progressive renal damage,
despite antibiotic prophylaxis, surgical correction of VUR, especially high-grade VUR, is generally recommended.

Starting point Danielle Wheeler and colleagues recently did a metanalysis of ten randomised controlled trials
(964 children) to evaluate whether any intervention for VUR is better than no treatment (Cochrane Database Syst Rev
2004; 3: CDM01532). The main endpoints were incidence of UTIs, new or progressive renal damage, renal growth,
hypertension, and glomerular filtration rate. They concluded that it is uncertain whether the identification of children
with VUR is associated with clinically important benefit. The additional benefit of surgery over antibiotics is small.

Where next? New strategies for management will require a tailored diagnostic and therapeutic approach, including non-
invasive or less invasive diagnostic procedures, and a less aggressive therapeutic approach. Whether the common
practice of cystourethrography as a first-line investigation is warranted needs evaluation. The goal of paediatricians in
the future, to prevent kidney damage, will probably be prevention of renal parenchymal injury and not necessarily the
correction of ureterovesical junction anomalies. Because two main clinical pictures of VUR (diagnosed prenatally or
postnatally with differentage and sex distribution) can be identified, boys and girls will probably be managed differently.
The factors responsible for congenital and acquired renal injury in children with VUR need to be studied.

La
profilassi
non
serve

14 bambini devono essere
trattati per prevenire un’lVU

Thus it is not clear whether any intervention does

more good than harm.



Recurrent Urinary Tract Infections in Children
Risk Factors and Association With Prophylactic Antimicrobials

Dati simili osservati da
T e o e M. Pennesi e da G.
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Maln Outcome Measures Time to recurrent UTI and antimicrobial re nce of
recurrent UTI pathogens
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*611 bambini con 1°episodio di IVU e 83 con IVU ricorren ti

*Antibioticoprofilassi non e associata a riduzione del rischio di
ricorrenza delle VU

*Antibioticoresistenza e ausnemntatatadl di Volelteenel profiaksHat




L'antibioticoprofilassi non viene eseguita
Meta dei genitori non la esegue

Gruppo
pazienti

Durata
media
trattamento

(mesi)

Profilassi
regolare
(questionario)

Profilassi
regolare
(antibiotico in
urina)

Profilassi
breve

4

88%

80%

Profilassi
lunga

12

80%

47%

I 50% dei genitori non sa spiegare perche fa I'ant
nonostante sia stato loro spiegato

*“Lo somministro tutte le sere, quando mi ricordo”
*“L’ho sospeso e non e successo niente”

Ibioticoprofilassi,

Studio francese, IPNA Budapest, settembre 2007




Cochrane 2011

Long-term antibiotics for preventing
recurrent urinary tract infection in children

REVEY
Williams G, Craig JC

Long-term antibiotics appear to reduce the risk

of repeat symptomatic UTI in susceptible children
but

the benefit Is small and must be considered
together with the INncreased risk of microbial

resistance.




When antibiotic prophylaxis should
be recommended?

ACTA PEDIATRICA

Febrile urinary tract infections in young children: recommendations for the
di
Ani

agnosis, treatment and follow-up
i', Luigi 0 Chimenz’, Vassilios Fanos®, An;

after the treatment for the acute episode
until cystography Is performed [grade C].

with reflux grade lll [grade B].

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




How long prophylaxis?
Which antlblotlcs’>

ACTA PPE,DIATR.ICA

Febrile urinary tract infections in young children: recommendations for the
diagnosis, treatment and follow-up

The optimal duration of antibiotic prophylaxis is

not well established; we suggest 1-2 years [grade
CJ.

Amoxicillin — clavulanic acid and cotrimoxazole
are the most common antibiotics utilized in the
literature, but their resistance rates are increasing




Come pensare alla profilassi delle
IVU nel RVU?

"hink “more”
"hink “different”

edall’'idraulica alla funzione

luci e ombre dell’antibioticoprofilassi

ealternative possibili (mirtillo,
pidotimod)
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Come pensare alla profilassi delle
IVU nel RVU?

"hink “more”
"hink “different”

dall'idraulica alla funzione
luci e ombre dell’antibioticoprofilassi

i R ealternative possibili (mirtillo,

» ; | . pIdOtITn.Od) |

l & L esterilizzare le urine, non la
o+ it propria coscienza
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Rodin - I-I_Pensatore (Parigi, Musée Rodin, 1880-1904)




Profilassi alternativa
con mirtillo (Cranberry)

Cellule
uraépithéliale

F=Fimbriage

adhosines
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Mo = Macrophage
PPR = Pattern

Recognition Receptors
Thy = thymocytes
SIgA = secretory IgA




precoce

Tempo di risoluzione Fagocitosi






Scenari ipotizzabili per un approccio
personalizzato alle infezioni delle vie urinarie
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Journal of Maternal-Fetal and Neonatal
Medicine, Ahead of Print : Pages 1-22, 10
April 2012

An Experimental Model Of Neonatal
Normocapnic Hypoxia And Resuscitation In
Landrace/Large White Piglets. FF.
Arioni,.....V. Fanos..




A 1H NMR-BASED METABOLOMIC STUDY OF URINE
IN CHILDREN WITH RENAL DISEASES
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Immergersi nella tradizione

con Il massimo impegno
e distaccarsene
con Il massimo coraggio






Suggested use of Cranberry
a) documented relapsing and
recurrent cystitis once organic
causes have been excluded (e.qg.
VUR)
b) breastfeeding
children of three to six months with
grade 1 and 2 reflux,
normal ultrasonography and with
careful, informed and
cooperating parents,

c) association with the antibiotic
In the treatment of acute UTI (in the
near future).




The dream of the physician is ‘the right therapy
for the right patient’ without side effects’



Iron acquisition

IS a critical function
required by bacteria
in order to cause
infections. In
uropathogenic
Escherichia coli, this
function

IS mediated by a
repertoire of systems
that scavenge iron
from the host during
infection.
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Prophylaxis for recurrent UTI
(Williams and Craig 2009)
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Nel futuro con la Metabolomica...

personalizzata



















Pidotimod e IVU

piu
rapida

Buona tolleranza buona compliance

1™ "mo1l= " -

( $/ safety of pidditinodd inrthedreagtmant
of wnimemy tteatt imfeeatimms im clukdidmen.
Drug Res. 1994 Dec;44(12A):1490-4
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o Antibiotic prophylaxis decreases
iInfections

 New scars are observed mainly in
girls

e Bladder dysfunction Is associated
with renal damage
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Prevenzione delle IVU: una certezza

Take home messages

Auguste Renoir, Museum D’Orsay, Paris

|| neonato allattato al seno € meno
suscettibile alle IVU rispetto ad un
neonato allattato artificialmente

La protezione dura fino a 7 mesi

Nel pretermine riduzione di IVU di
oltre 3 volte






“see through the eyes of the child”
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Epidemiologia delle IVU nelle varie epoche
della vita in rapporto al sesso (da Kunin mod
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Boys n=232

m Non-febrile
Febrile

0-1 1-2 23 34 45 56 6-7 7-8 89 9-10 10-1111-12 12-13 134415 15-16

Girls n=989

01 12 23 34 45 56 6-7 7-8 89 9-10 10-11 11-12 12-13 13445 15-16

Age (years)

\% H1










Iron acquisition

IS a critical function
required by bacteria
in order to cause
infections. In
uropathogenic
Escherichia coli, this
function

IS mediated by a
repertoire of systems
that scavenge iron
from the host during
infection.



Prevenzione delle IVU: una certezza

Take home message

Auguste Renoir, Museum D’Orsay, Paris

il neonato allattato al seno € meno
suscettibile

alle IVU rispetto ad un neonato
allattato artificialmente

La protezione dura fino a 7 mesi
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Come pensare alla profilassi delle
IVU nel RVU?

"hink “more”
Think “different”

esterilizzare le urine, non la propria
coscienza












21 patients were affected by different nephrouropat  hies [renal dysplasia
(n=5), vesico-ureteral reflux (n=7), urinary tract  infection (n=4), acute
kidney injury (n=2), and others (n=3)]
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Pathophysiology of renal damage in VUR

Recurrent or
/ relapsing UTlIs

Hypodysplasia

Sterile reflux / \NephrotOXiC drugs
Water hammer

(antibiotics, NSAIDs...)
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“DI cosa parliamo, quando parliamo di IVU?”

* “.difficile proporre percorS| diagnostici e
terapeut|C| ragionevoli..”
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Neonato/Lattante < 3 mesi
Take-home messages

e Febbre
e VU febbrile 1 su 3 casi
sepsl
In 1su 3

uropatia malformativa

e |ttero isolato: 1 su 10
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“Being febrile or unwell during a

UTI does not predict the development of
scars, but prompt treatment appears to
prevent scarring in children with VUR "




Quale?
Caratteristiche ideali dell’antibiotico

ben tollerato e privo di effetti secondari, ancher  enali



Iniettivi (

Orali (
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Antibiotic treatment for pyelonephritis in children
multicentre randomised controlled non-inferiority t rial

What this study adds

sImplementation of oral therapy could reduce costs
and stress of admission to hospital in children









Nefrotossicita da aminoglicosidi:
messaggi chiave



<

Predisposizion
e mutazione
DNA

Tipo di tossicita

Prevenzione



Una provocazione:

| fluorchinolonici in lattanti con uropatia malformativa

Mormile R, Cuzzolin L, Fanos V. Fluoroquinolones in
Complicated Pediatric Urinary Tract Infections: A Review of
the Literature. Infect Urol 2002 15(3):3-8.
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21 patients were affected by different nephrouropat  hies [renal dysplasia
(n=5), vesico-ureteral reflux (n=7), urinary tract  infection (n=4), acute
kidney injury (n=2), and others (n=3)]



VIP VARIABLES : hyppurate, tryptophane, phenylalanine,
malate, tyrosine, hydrossibutirrate, N-acetil-glutammate,
tryptophan, proline












Iron acquisition

IS a critical function
required by bacteria
in order to cause
infections. In
uropathogenic
Escherichia coli, this
function

IS mediated by a
repertoire of systems
that scavenge iron
from the host during
infection.
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Work in progress sul
cranberry

e Studio Iinterazione con amoxicillina e
cefaclor (inclusi | bambini);



“... assuming a constant relative risk of UTI of 10% f  or children with VUR receiving
antibiotics for 5 years, about 9 children would nee d to be treated with combined
uteral re-implantation surgery and antibiotics comp ared with antibiotics alone to

prevent one febrile UTI, with no reduction of renal damage (17 children would need
to be treated if the risk were 20%).

Thus it is not clear whether any intervention does more good than harm.




Antibioticoprofilassi
lerl e oggl

necessaria, da associare alla chirurgia

necessaria, anche non associata alla

chirurgia

 Antibioticoprofilassi non necessaria o sconsigliata.

o Trattare IVU; possibile profilassi con cranberry






Come pensare alla profilassi delle
IVU nel RVU?

"hink “more”
Think “different”

esterilizzare le urine, non la propria
coscienza
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Pathophysiology of renal damage in VUR

Recurrent or
/ relapsing UTlIs

Hypodysplasia

Sterile reflux / \NephrotOXiC drugs
Water hammer

(antibiotics, NSAIDs...)
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Vesicouretral reflux grading according to renal stdus at
dimercaptosuccinic acid scan

Normal scan results Abnormal scan results

(n=141) (n=149)
No VUR 133 155
VUR I to I 7 18

VUR Il to IV 1 16













v

A.P. diameter pelvis
5-15 mm
normal calices
non ureter dilation

pyelectasis
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Editorial comment: recommendations
H-G O. Mesrobian 2006






* )*+6*)

' 1
)$ "

24 >1

$

$






"%






K

A



Acute Renal Failure (ARF) in the newborn



Hodson EM Willis NS Craig JC
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Gene involved

Mutation

Diffusion in cells

% of deafness

developing hearing loss

swithout AMG
safter AMG exposure

Other

(21112

MTRNR1

A1555G

homoplastic

30%

20 years
days, weeks

Gray hair, hypo-
pigmented skins

2 9

MTTS1

A7443G/4G/5G

heteroplastic

1%

childhood
days, weeks

Hyperkeratosis
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E. Artrite

Neg. 3 sett. Coli 5,dx settica Spalla dx
K. Pielonefrite

Pos 4 sett Pneumoni¢ 4,bilat. Anca dx
o acuta

Ginocchio

E. 4,dx .

Pos. 11 gg. Coli 5 o Osteoartrite e malleolo

dx



“DI cosa parliamo, quando parliamo di IVU?”

* ...difficile proporre percor5| diagnostici e
terapeut|C| ragionevoli...



Quanto grande e il problema?
Studio Nazionale Danese sulle IVU Pediatriche

e 19 episodi per 1000 bambini/anno

* Incidenza nelle femmine 8 volte superiore
rispetto al maschi



14%

19%

5%

19%

43%

O Klebsiella spp.

O Enterobacter spp.

O E.Coli

O Enterococcus Faecalis

O Staphylococcus spp.

13%

87%

0O E.Coli

O Enterococcus
Faecalis







IVU: TIPO DI INFEZIONE (1)

e[nfezioni ricorrenti
germi differenti:

eInfezioni recidivanti
stesso germe:

La maggior parte (70%) delle IVU recidivanti da E. coli sono ricadute
piuttosto che reinfezioni
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Renal ultrasounds performed in the first

days may underestimate dilatations
(OK at 5-10 days)

Case report

"/l






O CoC

7.3



$

OII

AN






*116



344A



$L

(7














































































Vesicouretral reflux grading according to renal stdus at
dimercaptosuccinic acid scan

Normal scan results Abnormal scan results

(n=141) (n=149)
No VUR 133 155
VUR I to I 7 18

VUR Il to IV 1 16
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A.P. diameter pelvis
5-15 mm
normal calices
non ureter dilation

pyelectasis
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Editorial comment: recommendations
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Acute Renal Failure (ARF) in the newborn



Hodson EM Willis NS Craig JC
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Gene involved

Mutation

Diffusion in cells

% of deafness

developing hearing loss

swithout AMG
safter AMG exposure

Other

(21112

MTRNR1

A1555G

homoplastic

30%

20 years
days, weeks

Gray hair, hypo-
pigmented skins

2 9

MTTS1

A7443G/4G/5G

heteroplastic

1%

childhood
days, weeks

Hyperkeratosis






Aminoglicosidi

Vantaggi Svantagg!
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E. Artrite

Neg. 3 sett. Coli 5,dx settica Spalla dx
K. Pielonefrite

Pos 4 sett Pneumoni¢ 4,bilat. Anca dx
o acuta

Ginocchio

E. 4,dx .

Pos. 11 gg. Coli 5 o Osteoartrite e malleolo

dx



“DI cosa parliamo, quando parliamo di IVU?”

* ...difficile proporre percor5| diagnostici e
terapeut|C| ragionevoli...



Quanto grande e il problema?
Studio Nazionale Danese sulle IVU Pediatriche

e 19 episodi per 1000 bambini/anno

* Incidenza nelle femmine 8 volte superiore
rispetto al maschi
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Healthy child

Child with renal disease









O CoC

7.3
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Fattori terapeutici Important

Ospedalizzazione o trattamento a domicilio?
Tempestivita terapeutica (entro 72 ore)

Scelta dell’antibiotico (concentrazioni)

Durata del trattamento
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Antibiotic treatment for pyelonephritis in children
multicentre randomised controlled non-inferiority t rial

What this study adds

sImplementation of oral therapy could reduce costs
and stress of admission to hospital in children



Short versus standard duration oral antibiotic
therapy for acute lower urinary tract infection
INn children

M Michael, EM Hodson, JC Craig, S Martin, VA Moyer

Cochrane Database of Systematic Reviews 2008 Issue 1
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Antibioticoresistenza e
Infezioni delle vie urinarie

E. coli

Resistenze loco-
regional



6% 7 3448 7B5 57 1947
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La maggior parte (70%) delle IVU recidivanti da E. coli
sono ricadute piuttosto che reinfezioni



Work in progress sul
cranberry

e Studio Iinterazione con amoxicillina e
cefaclor (inclusi | bambini);
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14%

19%

5%

19%

43%

O Klebsiella spp.

O Enterobacter spp.

O E.Coli

O Enterococcus Faecalis

O Staphylococcus spp.

13%

87%

0O E.Coli

O Enterococcus
Faecalis
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“Being febrile or unwell during a

UTI does not predict the development of
scars, but prompt treatment appears to
prevent scarring in children with VUR "
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Work in progress sul
cranberry

e Interazione con amoxicillina e cefaclor
(inclusi | bambini)



Other signs during UTI

e Aseptic Septic arthritis
meningitis






IVU: TIPO DI INFEZIONE (1)

e[nfezioni ricorrenti
germi differenti:

eInfezioni recidivanti
stesso germe:

La maggior parte (70%) delle IVU recidivanti da E. coli sono ricadute
piuttosto che reinfezioni






Creatinina 3,7 mg/dl
Na 124

UROSEPSI DA
E. COLI



Approccio pratico al lattante

temperatura di 39 ° o piu;

febbre da due giorni o piu;

razza bianca;

eta inferiore ad un anno;

assenza di altre possibili cause di febbre

abkowh
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SINP: Societa Italiana di Nefrologia
Pediatrica

Gruppo di studio sulle infezioni urinarie:
raccomandazioni per la diagnosi, la
terapia e la profilassi

Coordinatore

Componenti

Consulente esterno
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Healthy child

Child with renal disease



Non tutte le cefalosporine sono uguali

o Ceftriaxone : Assolutamente no in neonati
(nota AIFA 2007); nefrolitiasi biliare, renale,
anemie emolitiche anche fatali, febbre + rush
+ eosinofilia

e Cefotaxime : no in bambini con disturbi della
coagulazione



4 D8 # 35 :
379



Il rovescio della medaglia
degli aminoglicosidi

Nefrotossicita

» frequente, reversibile
e spesso non oligurica
* maggiore per gentamicina, tobramicina > amikacina > netilmicina

* maggiore se preesistente danno renale e ipovolemia e/
associazione con altri farmaci nefrotossici

Ototossicita

 Dose-dipendente
» Dose-indipendente (predisposizione genetica)



Renal ultrasounds performed in the first

days may underestimate dilatations
(OK at 5-10 days)

Case report

"/l



Aminoglicosidi

Vantaggi Svantagg!



Strain Chemochine

Treatment

(Bacterial (Host immune
virulence) response)
Virulent High

Avirulent Low

Avirulent High

Standard
antibiotic
treatment

No treatment

Antibiotics
and/or
prophylaxis
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Pyonephrosis.



Sepsi nel neonato dimesso dal nido

Caso clinico 2

pielectasia bilaterale

Urosepsi in idroureteronefrosi
con grave IRA, iposodiemia e
Iperkaliemia



2-month-old premature infant with systemic Candida

albicans infection shows dilated pelvis (p) and cal yces (C)
that contain echogenic urine and a discrete mobile fungus
ball (arrow).



'
$HNE $
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Newborn: ampicillin and an aminoglycoside (e.g. gen tamicin) are used
parenterally. However, there is a trend to use thir  d and fourth generation
cephalosporins such as, cefotaxime, ceftazidime, ce  fepime. Ceftriaxone is

strictly forbidden.



Per |la terapia del neonato non e cambiato nulla:
betalattamina + aminoglicoside



Elevato
contenuto di
acqua
extracellulare

Basso tasso

di proteine
plasmatiche

Immaturita
enzimatica
epatica

Immaturita
renale
(glomerulare e
tubulare)

)

Parametro Risultato
modificato farmacocinetico
— volume ~ picco

distribuzione

~ legame — frazione libera
farmaco-

proteico

o — clearance
metabolismo

~ escrezione - t1/2

BA1T BA31= " BA71M/

Esempio Conseguenza
pratica
gentamicina - dosaggio
unitario
(Kg/dose)
ampicillina  riduzione dose
cloramfenic. riduzione dose
gentamicina riduzione

frequenza di
somministrazio
ne

BAA



Parameters predicting antibiotic efficacy
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Iniettivi (

Orali (
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Nefrotossicita da aminoglicosidi:
messaggi chiave



<

Predisposizion
e mutazione
DNA

Tipo di tossicita

Prevenzione



Una provocazione:

| fluorchinolonici in lattanti con uropatia malformativa

Mormile R, Cuzzolin L, Fanos V. Fluoroquinolones in
Complicated Pediatric Urinary Tract Infections: A Review of
the Literature. Infect Urol 2002 15(3):3-8.



Come?
Via di somministrazione

e VU “complicata”,

terapia
parenterale, seguita dopo 2-4 giorni da terapia per  via
orale

* VU “non complicata”,

terapia per via orale



Cochrane Database Syst Rev 2005;1:CD003772

Bloomfield P, Hodson EM, Craig JC.
Antibiotics for acute pyelonephritis in children.

*18 randomized trials

an initial (3 — 4 days) intravenous treatment follow  ed
by oral treatment
e a completely i.v. treatment (7 — 14 days)
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Ferrara
et al.

Nishizaki
et al.

Goj
et al.

Fanos
et al.

Erculiani
et al.

Schlager
et al.

2009

2009

2008

2006

2004

1999

Patients

84F with previous
UTI

31 (18M-13F) with
VUR

59 (22M-37F) with
VUR

20 (4M-16F) with
previous UTI

47 (25M-22F) with
neurogenic
bladder and/or
VUR

15 children with
neurogenic
bladder

Mean age

(months)

90

32.5+19.6
(C.J)

18.2+22.9

(Cefaclor)

20

85.2+52.3

Between
24 and
168

Between
24 and
216

Intervention

Cranberry juice (C.J.) 50mL daily vs
Lactobacillus (L.) GG drink on 5 days a
month/vs controls; 6 months trial

Cranberry juice (C.J.) 100mL daily vs
Cefaclor 5-10mg/kg/day; for months:
17.2+7,90 (C.J.) and 10.2+3,29
(Cefaclor)

Cranberry concentrate 0,5 ml/kg daily in
patients with vescicureteral reflux; 24

months trial

Cranberry 1 capsule/die for 2.8+1.0
months

Cranberry 2 capsule/die for 11.2 months

300 ml cranberry concentrate vs
placebo, each for 3 months

Outcome

A significant reduction in
UTI: 18,5% for C.J. vs 42,3%
for L.GG vs 48,1% for
controls

No significant
difference in the risk of
having recurrent UTI
between the cranberry and
cefaclor groups (P > 0.05)

A significant reduction in UTI
(3,4%) in patients with high
grade VUR

0.36 UTl/patient/year

Cranberry seem to have
beneficial effects in patients
with low grade VUR

No benefit in preventing UTI or
bacteriuria

H

1



VIP VARIABLES : hyppurate, tryptophane, phenylalanine,
malate, tyrosine, hydrossibutirrate, N-acetil-glutammate,
tryptophan, proline






(

Boys n=232

m Non-febrile
Febrile

0-1 1-2 23 34 45 56 6-7 7-8 89 9-10 10-1111-12 12-13 134415 15-16

Girls n=989

01 12 23 34 45 56 6-7 7-8 89 9-10 10-11 11-12 12-13 13445 15-16

Age (years)

\% H1




Neonato/Lattante < 3 mesi
Take-home messages

e Febbre
e VU febbrile 1 su 3 casi
sepsl
In 1su 3

uropatia malformativa

e |ttero isolato: 1 su 10



F.U Urologico

Voiding Urine Cistourethrography
(VCUM)

" Passive VUR the 4th right
and 5th left”

Seqguential renal scintigraphy (32
MBg 99mTC-MAG 3)

“Right kidney reduced in size
compared to the left kidney with
a decreased and
dishomogeneous parenchymal
uptake and a sharing of renal
function of 42% right and 58%
left"
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50.000 ricoveri/anno
negli USA.

Degenza media:
circa 4 gg

1 Bilione di dollari






VI sono tre momenti fondamentali della
patogenesi inflammatoria nelle IVU:
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Antibioticoprofilassi
lerl e oggl
necessaria, da associare alla chirurgia

necessaria, anche non associata alla chirurgia

non necessaria o sconsigliata (fa male)

Trattare IVU; possibile profilassi con cranberry,

pitodimod
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Craig NEJM 2009
La profilassi e poco efficace
14 bambini devono essere trattati per prevenire un’ VU




Prevenzione delle IVU: una certezza

Take home message

Auguste Renoir, Museum D’Orsay, Paris

Il neonato allattato al seno
e meno suscettibile

alle IVU rispetto ad un
neonato allattato
artificialmente

sLa protezione dura fino a
/ mesi






