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National Institute for Health and Care Excellence (NICE) guideline: Urinary tract
infection in under 16s: diagnosis and management 2007

American Academy of Pediatrics (AAP) guideline: Urinary Tract Infection: Clinical
Practice Guideline for the Diagnosis and Management of the Initial UTI in Febrile Infants
and Children 2e24 Months 2011

Italian Society of Pediatric Nephrology : Febrile urinary tract infections in young
children: recommendations for diagnosis, treatment and follow-up 2011

Canadian Pediatric Society (CPS) released its guideline: Urinary tract infection in infants
and children: Diagnosis and management 2014

Polish Society of Pediatric Nephrology Guidelines concerning management of UTI in
children was published 2015

0 EAU/ESPU Guidelines: Urinary Tract Infections in Children by the European Association
of Urology (EAU) and European Society for Pediatric Urology (ESPU) 2016



TTaAivopopnon

» avTiOeTN Yopd TWV oUpwWV

» MovomtAeupa K appoTepOTTAEUPA

»veppomdOeia amo mahivépopnon (Reflux
Nephropathy : lack consensus)



T1 TtpokaAci ;

»Aoipwen oupoToinTikoU
«Evdoveppiki TaAivdpopnon

- Neppikéc oUAEC

- YmtépTaon

- | avamTun veppou
- Negpikh avemtdpkeia



Reflux intrarenal -evdoveppikn
TtaAivopopnon

e 30-60% TWV TAIdIWwyv £xouv hdN dUCTTAAOTIKOUC
VEPPOUC KATA ThV Ttdpouacidon

e BAdPn eykaBioTtaTtal aTou¢ TOAOUC TWV VEPPWY
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EmidnuioAoyia

Eupdvion : Aoipwén - tpoyevvnTikAR udpovEéppwaon

ouoxeTiCetal ye NA ato 7-17% 12

10-30% < B eTwv pe Aoipwén (4 x BnAea- 85%)3

Oikoyevic (10-15%) adéppia 45%

1 Cooper et al. Urol Clin North Am 2004;31

2 Williams G, Fletcher JT, Alexander S|, Craig JC'Vesicoureteral reflux. J Am Soc
Nephrol 2008;19

3 Hodson et al. Cochrane Database of Systematic Reviews 2007, issue 3
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AiTioAovia

- Texvntoc avaToUIKOC EVEPYNTIKOC
TTapdyovrac

- Texvntoc avaTtouikog TadnTikog
TTapdyovrac




AITioAovia

« TTowtomma®ne KOTT

a. "AdBoc"” axnuaTiopydc Tng Kuateooupntnokng
aupporns (KOZ)

Bb. AteAn avamtuin the KOZ

» Aeutepomta®nc KOTT
d. VEUPOYEVAC KUOTN
B. HN-veupoyevAC veupoyevic kKUoTn (BBD)
y. ditAaociaopoc TTKZ pe dimtAdé oupnThpa
d. UTTOKUOTIKA amoppaln
. 01aTdpax£C OUVOETIKOU 10TOU

8

1 Cooper C. Nature reviews Urology 2009;6



OupoAoipwn
» 80% umeUBuvo pakThpio Esch. Colil

» H umotpom, €ival o ouXvA 0TA KopiTola amd OT!
oTa ayoépia.

o TTapdyovTtec KivdUvou BewpolvTai 2
1. KuoTteooupnTtnpiki taAivépopnon (KOTT)

2. AoTdBn¢ oupoddxog KUOTN (VEUPOYEVAC — HNn
VEUPOYEVAC)

3. TTponyoupevn Aoigwén oupoToiNTIKOU
(pucioAoyik6 oUPOTIOINTIKG - e UBPOVEPPWON
TPOYEVVNTIKA

« Ynotpomnidlovoec Aowpwéelc oto 30-50% pe Kon 2

«  1Rushton HG. Pediatric Clinics of North America 1997;44(5)
2 Williams G, Craig JC. Cochrane review The Cochrane Library 2011€3)



Incidence of Recurrent UTI in Toilet-Trained
Children Not on Antimicrobial Prophylaxis

32%

Pediatrics. 2016
Jan; 137(1):

Recurrent Urinary
Tract Infections
in Children With
Bladder and
Bowel
Dysfunction
Nader Shaikh, MD

et al.
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AUA Guidelines
UTI incidence with abx: Impact of BBD
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Tacivopnon

Lebowitz et al. Pediatr.
Radiol. 1985:15

Grade Il

Figure 2 | International Reflux Grading System.




Aidyvwon

VCUG (kuoTeooupnBpoypapia)

Apeon RNC (PadioiooToTikK KuaTEoypawia)
‘Eupeon kuoTteooupnBpoypawia IRC
(DTPA-MAG3)

VUS (umtepnxoypagikh KuoTeooupnBpoypagia)



VUS s VCUG

Euaio6noia 86% - 93%

HEWOVEKTNUA HoppoAoyid
oupnBpag

I Darge K. Pediatr Radiol 2008;38
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Kuoteoypagia -VCUG/MCUG




AAP UTI Guidelines - 2011

Action Statement 6

e VCUG should not be performed routinely after
the first febrile UTI

e VCUG is indicated if the RBUS shows
hydronephrosis, scarring or other findings
suggestive of high grade VUR or obstruction

e Further evaluation should be conducted if
there is recurrence of febrile UTI

“ © Children’s National
L _‘ J‘ﬂ | _

SHEIKH ZAYED INSTITUTE for Pedi



INHS [0

National Institute for

C G 5 4 Health and Clinical Excelfence

Imaging strategies

Childran with cystitislower urinary tract infection should undergo ultrasound (within 6 weaeks) only if they are younger than 6 months
or have had recurrent infection. Mo other investigations are required for any child with cystitisNower urinary tract infaction unlass they
have recurrant UT] and/or abnomnality on ultrasound, inwhich caze late DMSA should ba considarad

Children younger than & momnths Responds well to treatment within48 | Atyplcal UTI Recurrent UTI
hours without any featuras for
atypical andfor recurrent UTI

Ulirasound during the acute infection Mo

Ulrasound within B wesks ¥esd Mo Mo

DMSA -6 months following the acute infection Mo Yes ¥es

MCUG ves Y ves Y

& If abnormal consider b UG
= |n a child with a non-E cod UTI, responding well o antibiotics and with no other features of atypical infedion, the ulrasound can be reguested on a
non-Lrgert basis to ke place within 6 weeks

2/25/2019 Swthpns Mndypnc MD PhD FEBU FEAPU Y iy ey



. . .  [EEe0
Urinary tract infection Ssticar Listitute '

Health and Clinical Excellence

in children
diagnosis, treatment and long-term management

Clinical Guideline August 2007 Funded to produce guidelines for the NHS by National Institute of
Clinical Excellence NICE

Table 6.12  Definitions of atypical and recurrent UTI

Atypical UTI includes:

seriously ill (for more information refer to ‘Feverish illness in children” (NICE clinical guideline 47)
poor urine flow

abdominal or bladder mass

raised creatinine

septicaemia

failure to respond to treatment with suitable antibiotics within 48 hours

infection with non-E. coll organisms.

Recurrent UTI:

* two or more episodes of UTI with acute pyelonephritis/upper urinary tract infection, or

* one episode of UT| with acute pyelonephritis/upper urinary tract infection plus one or more episode
of UTI with cystitis/lower urinary tract infection, or

* three or more episodes of UTI with cystitis/lower urinary tract infection.




Aidyvwon

TTote kKkpivetar amapaitntn n  Olevépyeld
KUoTEooUpnOpoypawiac o veoyvd KATwW Twv 6
unvwy pdon Twyv odnyiwvamd To"NICE"“;

a. Otav To utepnxoypadnua eival
ntot®oAoyLKo

B. oeg atunn Aoipwén ouPOTIOLNTIKOU KABWG
KOl OE UTIOTPOTILA(OVUOEC



Pediatrics. 2013 Mar

Different guidelines for imaging after first UTI in febrile infants: yield, cost, and
radiation.

La Scola C, De Mutiis C, Hewitt IK, Puccio G, Toffolo A, Zucchetta P,
Mencarelli F, Marsciani M, DallAmico R, Montini G.

RCT
304 aoBeveic, nAikiac : 2-36 /12
US - MCUG - DMSA - L DMSA

NICE AAP TDA  ISPN

EIAIKOTHTA ANATNQPIZHZ KON 90% 90%

EYAIZOHZIA ANATNQPIZHZ KOnM 76%
EIAIKOTHTA ANATNQPIZHZ N¢B 86%
EYAIZOHZIA ANATNQPIZHZ N¢B 100%
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ATteikovion - KuoTteoypayia

NICE 2007 | ge veoyva < 6 pnvwv 6/12- 3 etwv pe
ME ELKOVOL QTUTING na0oAoyLko

Aoipwénc, vmotpontalovoeg | umepnyxoypadpnua , OLK.
Kot Ttol@oAoyLko lotopiké KON
Yrepnxoypdadnua oxt Esch Coli

AAP 2011  5e OAa pe moBoloyikod HEXPL 2 ETWV ME
Yriepnxoypddnpa kat/ A EUTIUPETO
ETIITAEYLEVEG  KOLL
UTTOTPOTILALOVUOEC AOLUWEELC

ESPR 2007 MaBoAoyikd (edv TpOyEVVNTIKO
Yriepnyoypddnpa (HN 1)  wotopikd)
tnv 5" A 30" nuépa wAc

A '



AIATNSOZH
Aiaxwpiopdc aoOeviv o€ opddec

Oudda pe umoyia KOTT mpoyevvntikd




" TIPOTENNHTIKH
YAPONEZPQTH

Table 1 Etiology of urinary tract dilation detected on
antenatal ultrasound.

4

Etiology Incidence (%) ZUXVOTnTa
Transient/physiologic 5070
Ureteropelvic junction obstruction 10—-30
Vesicoureteral reflux 10—40
Ureterovesical junction 5—15

obstruction/megaureter
Multicystic dysplastic kidney disease 2-5
Posterior urethral valves 1-5
Ureterocele, ectopic ureter, Uncommon

duplex system, urethral atresia,
Prune belly syndrome, polycystic
kidney diseases, | cysts

Adapted from Nguyen et al. 2010 [16].

\_ /
Ngugen H. et al J P Urol 2014. 10, 982-989

¢
._g (Eg";‘m
|






Pediatr Nephrol (2010) 25:1687—1 692
DOI 10.1007/s00467-010-1543-9

ORIGINAL ARTICLE

Antenatal and postnatal ultrasound in the evaluation
of the risk of vesicoureteral reflux

Serge Grazioli - Paloma Parvex - Laura Merlini -
Christophe Combescure - Eric Girardin

10-40% TTpoyevvnTikAR udpovéppwan
“in utero”
TTowToma®n KOTT

TTpowiA aoBevolc . ayopia pe peydAou
BpaBuou KOTT apow

25



OEPATIEIA

2 uvtnpnTiki (TTapakoAoUBnon + XM

Xelpoupyikn Oepateia

Observation ----Watchful waiting
(WAW) ? (2011) EAU

)

(CAP continuous antibiotic prophylaxis)




@) sAvA Network

From: Disappearance of Vesicoureteral Reflux in Children

Arch Pediatr Adolesc Med. 1908;152(8):879-883. doiz10.1001/archpedi. 152.9.679

. 1970-1979 . —

-\_L kv
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Disappearance of Vesicoureteral Reflux in Children
Martin Wennerstrom, MD; Sverker Hansson, MDD, PhD; Ulf Jodal,

MD, PhD; et alEira Stokland, MD, PhD

Author Affiliations Article Information

Arch Pediatr Adolesc Med. 1998;152(9):879-883.
doi:10.1001/archpedi.152.9.879

27


https://jamanetwork.com/searchresults?author=Martin+Wennerstr%c3%b6m&q=Martin+Wennerstr%c3%b6m
https://jamanetwork.com/searchresults?author=Sverker+Hansson&q=Sverker+Hansson
https://jamanetwork.com/searchresults?author=Ulf+Jodal&q=Ulf+Jodal
https://jamanetwork.com/searchresults?author=Eira+Stokland&q=Eira+Stokland
https://jamanetwork.com/journals/jamapediatrics/fullarticle/189884#32854794

AUTOHATN idon Xwpic BOepateia

28% mnoocootd
(puBpoU)
QUTOMATNG LaoNng
tnc KOM ava €tocg

TTapapeTpol
d. hAIKia

b. pabuog
Y. pUAO

Gr'C(de I-IT ~ 800/0
Grade IIT ~ 40%
Grade IV ~ 20%
Grade V ~ 10%

Hodson et al. Cochrane Database of Systematic:
Reviews 2007, issue 3



2.UuvThpnTikA B¢epaTeia

» The conservative approach includes
watchful waiting, intermittent or
continuous antibiotic prophylaxis and
bladder rehabilitation in those with
LUTD (55,57-60).

2012 Sep;62(3):534-42. Fpub 2012 Jun 5.
EAU Guidelines on vesicoureteral reflux in children.
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http://www.ncbi.nlm.nih.gov/pubmed/22698573
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Xelpoupyiki Oepateia - Evdeileic
= YTTOTPOTILA(OUOEC EUTTUPETEC AOLUWEELC UTIO
XMIT

= Emdelvwon vedpkng Aettoupylog, spdavion
VEWV OUAWV

=[1lpotipnon yovewv

=[twyxn ouvppopdwon otnv XMII-
nopakoAovdnon

= Meydhou BaBpou KOM 5 f dudw 4
= MeyaAn nAwio mmawdov -  €dnPot



Antibiotics or
no treatment

Grade | Il I

Endoscopic injections

IV

Open Surgery
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Risk factors - TTapdyovTeg yia Thv
diaxeipion A

» TTopeia vooou (eppdvion Aoipweswv)

» O paBuodc Tng KOTI

» AeiToupyia Tn¢ kUotng (LUTD - BBD)

« TTapouaia veppikwy PAaPpwyv katd Thv didyvwaon
« Negppikh AsiToupyia Tou AAAOU ATTOXETEUTIKOU
» AupotepomAcupn KOTI

» HAIkia - ®UAo

= 2 UVUTTAPXOUOEC aVWHAAIEC oUPOTIOINTIKOU

» 2UHHOpPWOn acBevouc

= [Tovelkn emiAoyn

» Status akpotoaBiac




Management and Screening of Primary Vesicoureteral
Reflux_in_Children
Published 2010; Reviewed and Validity Confirmed 2017/

« Option: Circumcision of the infant male with VUR may be

considered based on an increased risk of urinary tra g

American  jnfections in boys who are not circumcised compared

Urologlcﬂl those who are circumcised.
Association

EAU Guidelines on vesicoureteral reflux in children.

« Circumcision in early infancy may be considered as part
of the conservative approach, because it is effective in
reducing the risk of infection in normal children.

33



Evdookomikn Ocparmcia

Dowbiae FIT Maifod
1. Intraureteric
Proximal (HIT)
2. Intraureteric Distal
(HIT)
Alrsrmarive Marfoods
| 3. Subureteric (STING)
4. Superior Tunnel

FIGURE 2. Meedle placement algorithm for the

endoscopic freatment of VUR. Sies 1 ond 2 comprise the

Diouble HIT method, while sites 3 and 4 ore rarely used.
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2 UVOAIKA TTO0O0O0Td E£TITUXIAC UE UId N TTEPICGOTEPEC
ouvedpicc 85%

meta-analysis 5527 pt and 8101 renal units

» EmTuxhc evdookomiki Oepameia KOTT I - V (ava oupnthpa)
HETA ATro Hia ocuvedpida

o EUROPEAN UROLOGY 62 (2012) 534-542
- . LS LVARREE e
[} ; 8 ! i / KO | I - | I available at www .sciancedirect.com
° o lllllllllllllll : www.europeanurology .com EUROPEAN
=61
o q ity =
- o I I I pean Association of Urology =
Suidelines
o q EAU Guidelines on Vesicoureteral Reflux in Children
|
o Serdar Tekgtil ™", Hubertus Riedmiller®, Piet Hoebeke©, Radim Kocvara®, Rien J.M. Nijman®,
i Stein¥, ot
o Urology, Julius-Maximilians-Universi
Urology. General University Hospit
| Center Groningen, Groni
«51% KOTTV S

Christian Radmayr’, Raimund ', Hasan Serkan Dogan

: EE;Téz/u)xia oc JITTAG oUoTthpa (50%) oe oUyKkpion pe Ta povd

« > £ veupoyeVvA . KUoTh (62%) oe oUykpion HE QUOIOAOYIKA
kUoTn (74%) s



The Swedish infant high-grade reflux trial:
Study presentation and VUR outcome

= Rct endoscopic therapy ET vs prophylaxis
« TTaidia < 1 étouc pe KOTT 4-50v
«100% 4% --- 65% 5%V --- 31% 5% dupw

«ET AiyoTepec Aoipweic - veppikéc PAdPeC Kal
Aulnuéva % iaonc oe 4°v ka1 5° (unilateral)

36

Sofia Sjostrom et al. J Ped Urol 2017 - 13



The Swedish Reflux trial: Review of a
randomized controlled trial in children with
dilating vesicoureteral reflux.

= Rct 1-2 yr with grade ITI/IV reflux, 2 yr of
follow-up.

I evdookomikh Bepameia 71% emiTuxia
IT XMTT 39%
ITT Ww 47%

YmoTpoTA ata 2 £Th TnG £VOOOKOTIKAG Oepameiac
20%

Brandstrom P, Esbjorner E, Herthelius M,
Swerkersson S, Jodal U,

Hansson S (2010) The Swedish reflux trial in
children. J Urol 184:286-291

Brandstrom P et al. JPed Urol 2011-7.
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Xeipoupyikh Oepameia COHEN evdokuoTIKA

38



XeipoupVikh O¢epatmreia Leadbetter-
Politano
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Xeipoupyikh O¢epamneia Lich-Gregoir
EEwkuoTIKA

40



Risk Groups

High

High

Moderate

Presentation

Symptomatic
male or female
patients after
toilet-training
with high-grade

reflux (grades IV-

V), abnormal
kidneys and
LUTD

Symptomatic
male or female
patients after
toilet-training
with high-grade
reflux (grade IV-
V), abnormal
kidneys and no
LUTD

Symptomatic
male or female
patients before
toilet-training,
with high-grade
reflux and
abnormal
kidneys

Initial
treatment

Initial treatment
is always for
D) with
Intervention may
be considered in

cases of BT
infections or
persistent reflux

Intervention
ale

considered

CAP is the initial
treatment.

Intervention may
be considered in

infections or
persistent reflux

Comment

Greater
possibility of
earlier
intervention

Open surgery
has better
results than
endoscopic
surgery

Spontaneous
resolution is
higher in
males

Follow-up

More
aggressive
follow-up for
UTI and
LUTD; full re-
evaluation
after 6
months

Post-operative
VCUG on
indication
only; follow-up
of kidney
status until
after puberty

Follow-up for
uTl/
hydronephrosi
s; full re-
evaluation
after 12-24
months

European
Association
of Urology

012 ed g
2012 edition R

i
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European
Association @
of Urology

2012 edition

presentation Initial intervention | comment Follow-up

Moderate |Symptomatic male or Choice of treatment Follow-up for UTI,
female patients gftar is controversial. LUTD, and kidney
toilet-training with low- ndoscopic treatment status until after
grade reflux, abnormal puberty
KiGneys with or wihodt . | LU D reatment shoumd
Mbh be given if needed.

Moderate | All symptomatic patients | Initial treatment is Follow-up for UTI
with normal kidneys, with |always for LUTD with or and LUTD
low-grade reflux, with without CAP
LUTD

42



Risk presentation Initial intervention
Groups

All symptomatic patients
with normal Kidneys, with
low-grade reflux, with no
LUTD

Mo treatment or CAF

o

If no treatment is
given, parents should
be informed about
risk of infection

Follow-up for UTI

Low

All asymptomatic patients
with normal Kidneys with
low-grade refiux

Mo treatment or CAP in
infants

-

If no treatment is
given, parents should
be informed about
risk of infection

Follow-up for UTI

European
Association o
of Urology

2012 ediion  §ig




2.UOTAOEIC

@O -H xeipoupyikh amokardoTtaon TpoTeiveTal yid
KOTT 4-Bbv n omoia Tmapapével Xwpic
BeATiwon.

©® =H avoixTh Xe€Ipoupyikh  €xeEl  KaAUTeEpA
amoTeAéopata o€ oxéon HE TV €VOOOKOTIIKNA
Oepameia yia uynAol PaBpou KOTT.

¢ =IkavomoinTika armoTeAéopara EXEI n
evOOOKOTIIKA HEB0OOC via HikpoU pPaBuou
KOTT.



2.UOTAOEIC

® = Xwpic Tekunpiwon n ev8ookoTIKA Bepameia
oc doBeveic Ye puaIoAoyIKA VEPPIKA
Ag1Toupyia Kal xwpic AolgwE eic.

O -NemTopephc ¢ETaon yia Ta TEPIOTATIKA We
diatapaxh duoAsiToupyiac oupnonc (LUTD).

&

=2 € TTEPITITWON ETIAOYAC TWV YOVEWYV W
eVOOOKOTIIKA H€EB000C TTpOTEIVETAI WC
OpIOTIKNA Oepateia evavria oThv cUVTNPNTIKA
via KOTT pikpou paBuov.



KateuBuvTnpiec odnyieg

= XE1pOUPYIKA AVTILETWTTION YId 0AOUC TOUC

dOOEVEIC TTOU £XOUV UTTOTPOTTIACOUTEC
AOIHWC EIC TdPd TRV _X

2012 Sep;62(3):534-42. Fpub 2012 Jun 5.
EAU Guidelines on ‘vesicoureteral ref/ux in children.

46


http://www.ncbi.nlm.nih.gov/pubmed/22698573
http://www.ncbi.nlm.nih.gov/pubmed/22698573
http://www.ncbi.nlm.nih.gov/pubmed?term=Tekg%C3%BCl%20S%5bAuthor%5d&cauthor=true&cauthor_uid=22698573
http://www.ncbi.nlm.nih.gov/pubmed?term=Riedmiller%20H%5bAuthor%5d&cauthor=true&cauthor_uid=22698573
http://www.ncbi.nlm.nih.gov/pubmed?term=Hoebeke%20P%5bAuthor%5d&cauthor=true&cauthor_uid=22698573
http://www.ncbi.nlm.nih.gov/pubmed?term=Ko%C4%8Dvara%20R%5bAuthor%5d&cauthor=true&cauthor_uid=22698573
http://www.ncbi.nlm.nih.gov/pubmed?term=Nijman%20RJ%5bAuthor%5d&cauthor=true&cauthor_uid=22698573
http://www.ncbi.nlm.nih.gov/pubmed?term=Radmayr%20C%5bAuthor%5d&cauthor=true&cauthor_uid=22698573
http://www.ncbi.nlm.nih.gov/pubmed?term=Stein%20R%5bAuthor%5d&cauthor=true&cauthor_uid=22698573
http://www.ncbi.nlm.nih.gov/pubmed?term=Dogan%20HS%5bAuthor%5d&cauthor=true&cauthor_uid=22698573

CLAVIEN - DINDO CLASSIFICATION OF
SURGICAL COMPLICATIONS

- GRADE T

= 2TV TPWTN KATNYOpid advAKouv: dAYoC YeVIKA - dAyoC He
£1IKOVA KOAIKOU HETA amd amoppaln kai duooupid.

« GRADE II
2.Thv 0eUTEPN KATNYOpPid AVAKOULV

n digoppayia, ol oracpoi TnG oupodoOXOoU, N avoupid, n oAiyoupid,
0 €IAe0C Kal n Aoipwén oupotroinTikoU. (6 - 15%)

TTepiopiCovral ouvABwWC evToC TWV TTPWTWYV 3-4 npePWV.



CLAVIEN - DINDO CLASSIFICATION OF
SURGICAL COMPLICATIONS

« GRADE IIT

= 2TV KAThyopia avAkouv: eTepPaTikéC TPALeIc pe N Xwpic avaioOnoia
: n ameAeuBépwaon Tou KABeTHPA HETA aTtd eTioxeon,

! n avTigeTwion aipoppayiag, (3-30%)

5 A N avTIMETWTION TG ETTioXeong He ToTmoBéTnon KaBeThpa -
uttephpikou,

: amoppaén (0.7 - 5.7 % ) n TomoB£TnoN oupnTnpikoU KABEeTHPA €iTe
opOaddpoua, eiTe avadpopa,

i N avTIHETWTTION OUPIVWHATOC Kdl h aVTIHETWTTION €1Ag0U.

- GRADE IV -V

» 2TV KAThyopia avAkouv: o cia veppIKA aveTdpKeld = OAYN - VEPPEKTOUN
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Help a child avoid

being a repeat offender,
arrest febrile UTls

Description

IReflux: urethral reflux calculator for
predicting the risk for breakthrough
uninarydract infections in children with
primary vesicoureteral reflux, urethral
reflux
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