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Background

Initiatives to document the variability of clinical practice, analyse its causes arfd adopt strate-
gies to eliminate it have led to significant improvements in professional practiceand quality. One
of the most important of these strategies was the preparation of the Clinical Fictice Guidelines
(CPQ), a set of key recommendations based on a thorough systematic review of relevant scientific
studies, for the purpose of responding to uncertainties in clinical practice.

The 2010 National Health Service (SNS) Quality Plan was compiled.in response to the chal-
lenges facing the SNS: increasing the cohesion of the system, ensuririg fairness in public health
care, regardless of where this takes place, and ensuring that it is of thediighest quality. Its objectives
include the promotion of the development and use of CPGs linke@jto Health Strategies, thereby
consolidating and extending the Health Guide Project.

The SNS Interterritorial Council approved the GuiaSalug-Project in 2003 with the ultimate
goal of improving quality in evidence-based clinical decisiof making, by setting up a system of
training activities and a CPG register in the SNS which arg,freely accessible via the Internet. It is
within this context that this CPG for Urinary Tract Infection in Children was prepared.

Urinary tract infection (UTT) is a common childhgdd condition whose management is affected
by the presentation of non-specific signs and symptdias, especially in younger age children, and the
uncertainty associated with its prognosis. UTT in cliffdren has a higher risk of complications than in
adults, and a fear of these complications can in naany cases result in inappropriate use of diagnostic
tests and the use of unnecessary antibiotic treatgtents which are not without risk for the patient and
the community at large.

The purpose of this CPG is to redueethe variability of clinical practice in the management
of UTI in the paediatric population, by eficouraging professionals to diagnose and therapeutically
intervene in the most appropriate way Hossible.

It is aimed at all healthcare prgfessionals involved in the diagnosis, treatment and care of chil-
dren with UTT as well as their caisss.

This guide is the result ofbhe hard work of a multi-disciplinary group of professionals from
different autonomous regions,and was reviewed by medical and nursing personnel belonging to
various scientific societiesiiSpain.

The Quality Agencyswould like to thank everybody for their hard work and congratulate them
on this CPG. We expegiit to be of great help for both health professionals and carers, when attend-
ing to the care of childien affected by this infectious condition; enabling safe, effective and patient-
centred clinical degision-making.

CARMEN MOYA GARCIA
Director General of the SNS Quality Agency

CLINICAL PRACTICE GUIDELINES FOR URINARY TRACT INFECTION IN CHILDREN "






Authorship and Collaborators

Guideline Development Group of the CPG for Uriniary Tract
Infectiorin Children

Ramoén Carlos Areses Trapote. Specialist phy$itian in Paediatrics
Paediatric Nephrology Unit, Donostia Hégpital. San Sebastidn.

José Antonio Castillo Laita. Specialist physician in Paediatrics
Fuentes de Ebro Healthcare Centre. Fgentes de Ebro. Zaragoza.

Joaquin Escribano Subias. Specialist physician in Paediatrics
Paediatric Nephrology Unit, Sant Joan de Réls University Hospital. Reus.

Gloria Maria Fraga Rodriguez..Shecialist physician in Paediatrics
Paediatric Nephrology Unit, Sant Rau University Hospital. Barcelona.

Angeles Garcia Diaz. Nurse” Miguel Servet University Hospital,
Mother and Child Unit.
Zaragoza.

Susana Garcia Rodriguez. Phdimacist. Aragon Institute of Health Sciences.
Zaragoza.

César Joaquin-Gareia Vera. Specialist physician in Paediatrics
Sagasta-Ruisefiores Healthcare Centre.
Zaragoza.

Andrés Gémez Fraile. Specialist physician in Paediatric Surgery
Doce de Octubre Hospital.
Madrid.

Juan Dayid Gonzalez Rodriguez. Specialist physician in Paediatrics
Paediatric Nephrology Unit, Santa Lucia General University Hospital.
Cartagena.

Jesiis Gracia Romero. Specialist physician in Paediatric Surgery
Miguel Servet University Hospital Mother and Child Unit. Zaragoza.

César Loris Pablo. Specialist physician in Paediatrics
Paediatric Nephrology Unit, Miguel Servet University Hospital,
Mother and Child Unit.Zaragoza.

Juan Igajcio Martin Sanchez. Specialist physician in Preventive Medicine and Public
Health. Aragon Institute of Health Sciences Zaragoza.

Carlos Ochoa Sangrador. Specialist physician in Paediatrics
Virgen de la Concha Hospital. Zamora.

Lidia Rocha Gancedo. Nurse. Miguel Servet University Hospital,
Mother and Child Unit. Zaragoza.

Luis Miguel Rodriguez Fernandez. Specialist physician in Paediatrics
Paediatric Nephrology Unit. University Health Complex of Leén (CAULE). Ledn.

Teresa Serrano Frago. Nurse. Miguel Servet University Hospital,
Mother and Child Unit. Zaragoza.

CLINICAL PRACTICE GUIDELINES FOR URINARY TRACT INFECTION IN CHILDREN



Blanca Valenciano Fuente. Specialist physician in Paedi2trics
Pacdiatric Nephrology Unit, Mother and Child University Hospital Complexsi Gran

Canaria Las Palmas de Grai Canaria.

(Goordination
Clinical Area

César Loris Pablo. Specialist physician in Paediatrics
Paediatric Nephrology Unit, Miguel Servet University Hospital®lother and Child Unit
Zaragoza.

Methodological Area

Susana Garcia Rodriguez. Pharmacist. Aragdd Institute of Health Sciences.
Zaragoza.

Juan Ignacio Martin Sanchez. Specialist physician in Preventive Medicine and
Public Health. Aragon {fstitute of Health Sciences.Zaragoza.

Other Collaborations

José Maria Mengual Gil. Specialisfphysician in PaediatricsAna Isabel Gonzdlez
Aragon Institute of Health Sciences.Zaragoza.

Carlos Pérez Méndez. Spccialist physician in Paediatrics
Cabueiies Hospital. Gijon.

Information Specialist

Irene Muifioz Guajardo. Information Support Technician. Aragon Institute of Health
Sciences Zaragoza.

Information Design for Patients

Sofia Arguis Molifa. Information Support Technician. Aragon Institute of Health
Sciences. Zaragoza.

Logistical and Administrative Support
Maria*Esther Garcia Pomar. Aragon Institute of Health Sciences. Zaragoza.
Information Review for Patients

Isabelle Chaffurin. Information Review for Patients as a potential user.
Zaragoza.

Maria Yamina Fandos Falo. Information Review for Patients as a potential user.
Zaragoza.

Jonathan Giradldez Sdnchez. Information Review for Patients as a potential user.
Zaragoza.

Expert Collaboration

Juana Abadia Mainer. Nurse. Miguel Servet University Hospital,
Mother and Child Unit. Zaragoza.

Antonia Andréu Domingo. Specialist Physician in Microbiology and Parasitology
Vall D"Hebron Hospital Barcelona.

SNS CLINICAL PRACTICE GUIDELINES



M?* del Mar Bruna Martin. Nurse.Miguel Servet University Haspital,
Mother and Child Unit. Zatagoza.

Luisa Ceres Ruiz. Specialist physician ig’aediatrics
and Radiodiagnosis. Mother and Child Unit. Carlos Haya Health Compiex. Malaga.

Laura Espinosa Roman. Specialist physician in Paediatrics
Paediatric Nephrology Unit. La Paz University®&ospital. Madrid.

Juan José Garcia Garcia. Specialist phySician in Paediatrics
Sant Joan de Den Hospital. Esplugues.

Victor Manuel Garcia Nieto. Specialist physician in Paediatrics@nd Nephrology. Nuestra
Sra. de Candelaria Hospi#tal. Santa Cruz de Tenerife.

Roberto Hernandez Marco. Spegialist physician in Paediatrics
Paediatric Service. University Childen’s Hospital of ;4 Paz. Universidad Auténoma.
Madrid.

Javier Pisén Chacén. Specialist physician in Pagdiatric Surgery. Hospital Complex of
Navarra. Pamplona.

External review

Mar Espino Hérndndez. Specialist physician in Paediatrics
Paediatric Nephrology Unit. Fuidacion Alcorcén University Hospital. Madrid.

Elena Gareia Martinez. Specialist physician in Paediatrics
Paediatric Nephrology Unit. Reina Soffa University Hospital. Cérdoba.

JavieriGonzilez De Dios. Specialist physician in Paediatrics
General Universitary Hospital of Alicante. Alicante.

Serafin Malaga Guerrero. Specialist physician in Paediatrics
Paediatric Nephrology Unit. University of Oviedo,
Asturias Central University Hospital. Oviedo.

Juan Carlos Molina Cabaiiero. Specialist physician in Paediatrics
Emergency-Department. Universitary Children’s Hospital Nifio Jesis. Madrid.

Gloria Orejon Luna. Specialist physician in Paediatrics
General Ricardos Healthcare Centre. Madrid.

Angel Villanueva Mateo. Specialist physician in Paediatric Surgery.
Donostia Hospital. San Sebastidn.

Acknowledgements

4,0 Soffa Julian for her logistical support for the meetings. Aragon Institute of Health
Sciences. Zaragoza

Collaborating Societies
Spanish Association of Paediatric Nephrology

Spanish Association of Paediatrics

CLINICAL PRACTICE GUIDELINES FOR URINARY TRACT INFECTION IN CHILDREN 15



Spanish Association of Paediatrics for Primary HealtitCare

Spanish Association for Paediatri¢Surgery

Spanish Association for Infectious Diseases and Clinical Microbiology
Spanish Association for Paediatric Radiology

Spanish Association for Paediairic Emergency

Members of these societies have taken part as authors. Expert collaborators or external
reviewers of the CPG

Declaration of interest: All members of the Development Group, as wyell as those who partici-

pated in the expert collaboration and external review, made the decligation of interest appearing
in Annex 6

16 SNS CLINICAL PRACTICE GUIDELINES



Key questions

PROTECTION AND RISK FACTORS FOR UTI
1. Does a lack of hygiene when using a nappy affect the incidence of UTE,
2. Does alack of hygiene related to the presence of oxiurasis affect thedncidence of UTI?
3. Does breastfeeding give any protection against UTI?

4. Are uncircumcised boys more likely to have UTI?

CLINICAL DIAGNOSIS OF UTI

5. What is the validity of the clinical findings for diagnogis of UTT in children?

BIOLOGICAL DIAGNOSIS OF UTI
6. What is the method of choice for urine collection for diagnosis of UTI?
7. How should a urine sample be preserved add transported?
8. What is the most valid urine test for diagngsing UTT in children?
9

Is there any clinical finding or laboratoty test to locate a suspected or confirmed UTI in
children?

DIAGNOSTIC IMAGING FOR UT}

10. What is the most effective iniaging test for the diagnosis of structural abnormalities of the
urinary tract and/or kidney damage in children with UTI?

PREDICTING RISK OF CHRONIC KIDNEY DAMAGE

11. Are there clinical,~@adiological or laboratory criteria for predicting the risk of chronic
kidney damage after a Tirst febrile UTI?

HOSPITALISATION AND REFERRAL CRITERIA
12. What shoid be the hospitalisation criteria for children with suspected UTI?

13. When,should a child with UTI be referred from primary care to special care?

CLINICAL PRACTICE GUIDELINES FOR URINARY TRACT INFECTION IN CHILDREN 7



TREATMENT OF THE ACUTE PHASE OF UTI
14. When should antibiotic treatment for suspected febrile UTI start?

15. What is the most appropriate administration route for the antibiotic treatmexit of febrile
UTTI in infancy and childhood?

16. What is the most effective empirical antibiotic treatment for febrile U¥E (APN) and afe-
brile UTI?

17. How safe and effective is a daily dose of aminoglycosides when these antibiotics are
required in the treatment of UTI?

18. What is the most effective duration of antibiotic treatment in@febrile and febrile UTI?

19. What is the treatment of choice and its duration for lobar neghronia (acute focal nephritis)
and renal abscess?

20. Does the use of symptomatic (anti-inflammatory) medication help improve symptoms or
prevent kidney damage?

PROPHYLAXIS OF UTI

21. Does antibiotic prophylaxis help to prevent fiwwther UTI and/or kidney damage in infants
and children without structural and/or functionatabnormalities?

22. When antibiotic prophylaxis is deemed-iaécessary, what antibiotics and doses should be
recommended?

23. Is the use of prophylactic antibioticweffective in preventing further UTT or renal damage
in children with structural and/or funéitonal abnormalities of the urinary tract?

24. Are other measures effective-inn preventing UTI recurrence: e.g., uropathogenic strain
vaccines, ascorbic acid, cranberr§juice and probiotics?
PREVENTION OF UTI ANDF IFESTYLE MODIFICATIONS
25. Does improving pooroiding habits help prevent UTI recurrence?
26. Does improving ¢enstipation help prevent UTI recurrence?

27. Does increasingluid intake help prevent UTI recurrence?

PROGNOSIS
28. What is—the risk of recurrent UTI in children with no known structural or functional ab-
normalitiesof the urinary tract with a first UTI, and what follow-up is required?
MONITORING UTI IN CHILDREN

29-Should a culture and/or systematic analysis of urine be performed in asymptomatic pa-
tients during or after antibiotic UTI treatment?

30. Should a culture and/or systematic analysis of urine be performed in asymptomatic pa-
tients with structural and/or functional abnormalities?

18 SNS CLINICAL PRACTICE GUIDELINES



31. What information should be provided to the families and carers of patients who have had
a first UTI?

32. What monitoring is required for children with permanent renal damage after&T1?

ANTIBIOTIC PROPHYLAXIS IN CATHETERISED CHILDREN

33. Is the use of prophylactic antibiotics effective in preventing a new U¥band renal damage
in asymptomatic children with an indwelling catheter?

34. Is prophylactic treatment recommended for children requiring.clean intermittent cath-
eterisation for voiding problems?

35. Is the use of antibiotic prophylaxis recommended in childreéd undergoing catheterisation
for single sampling (VCUG, CEUS, isotope VCUG, urine coiiection) or endoscopic proce-
dures (cystoscopy, ureteroscopy, nephrostomy)?

CATHETER CARE

36. What is the best material or type of catheter totfeduce UTI associated with short-term
catheterisation?

37. Does the size of the indwelling catheter aff¢et the risk of CAUTI?

38. Does cleaning the urethral meatus priopto inserting the catheter reduce the incidence of
CAUTI?

39. Does routine care of the urethral ni€atus in patients under indwelling catheterisation re-
duce the incidence of CAUTI?

40. What type of catheter (coated-or uncoated) is more appropriate for reducing UTT associ-
ated with intermittent catheterigation?

41. What is the most appropiidte size catheter for reducing UTT associated with intermittent
catheterisation?

42. What is the most appropriate insertion technique for intermittent catheterisation?

43. Does the catheter material used in single sampling catheterisation affect the risk of
CAUTI?

44. Does the catheter size for single sampling catheterisation affect the risk of CAUTI?

45. Does cleaning the urethral meatus prior to single sampling catheterisation reduce the
incidence of CAUTI?
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Levels of evidence and grades of
recommendations

Table 1. Levels of evidence and grades of recommendation from SIGN for intergention studies’

Levels of evidence

High quality meta-analyses, systematic reviews of clinical dzials or high-quality

1++ 7 . . . .
clinical trials with very low risk of bias.
Well-conducted meta-analyses, systematic reviews of~eclinical trials, or well-
1+ g . o . )
conducted clinical trials with little risk of bias.
| Meta-analyses, systematic reviews of clinical trials gt clinical trials with high risk

of bias.

High quality systematic reviews of cohort or casg-control studies. Cohort or case-
2++ control studies with very low risk of bias and wiath high probability of establishing
a causal relationship.

Well conducted cohort or case-control studies with low risk of bias and a moderate

2+ probability of establishing a causal relatigtiship.

5. Cohort or case-control studies with a high risk of bias and a significant risk that the
relationship is not causal.

3 Non-analytical studies such as cgsé reports and case series.

4 Expert opinion.

Grades of recommendation

At least one meta-analysisysystematic review or clinical trial rated as 1++ directly
A applicable to the target population of the guide; or a body of evidence consisting of
studies rated as 1+ and ghowing overall consistency of results.

A body of evidencg€ ronsisting of studies rated as 2++, directly applicable to the
B target population gb the guide and showing overall consistency of results; or evidence
extrapolated frofd studies rated as 1++ or 1 +.

A body of evidence consisting of studies rated as 2+ directly applicable to the target
C population6f the guide and showing overall consistency of results; or evidence
extrapolated from studies rated as 2++.

D Evidenéc level 3 or 4; or evidence extrapolated from studies rated as 2+.

Studies classified as 1-&13d 2- must not be used in the process of developing recommendations due to their high potential for bias

Good clinical‘practice *

J |Recommended practice based on clinical experience and the consensus of the
i editorial team.

* Sometimes the development group wishes to highlight an important practical aspect for which there is probably no
supporting evidence. In general, these cases are related to an aspect of treatment generally accepted to be good clini-
cal practice, and is evaluated as a point of good clinical practice. These messages are not an alternative to the recom-
mendations based on evidence, but should be considered only when there is no other way of highlighting that aspect.

CLINICAL PRACTICE GUIDELINES FOR URINARY TRACT INFECTION IN CHILDREN 21



S
Evidence taken from relevant, good quality qualitative studies. This categor&'@not
Q included in SIGN.

o
5
O
Table 2. Levels of evidence and formulation of recommendations for questions abéuit diagnosis’
Q
Levels of evidence Type of evidence \m@
Ia Systematic review with homogeneity of level 1 stud@
Ib Level 1 studies. -9
T
Level 2 studies. D
II §
Systematic review of level 2 studies. o
<
Level 3 studies. L
N
111 Q
Systematic review of level 3 studies. . b
v Consensus, expert opinion without e(x,ﬁlcr[ critical evaluation.

Level 1 studies

C ly with:
omply wi c;()

¢ Masked comparison with %Qahd reference test (gold standard).

¢ Adequate spectrum of Rglents

Level 2 studies

Have only one of these b}@@s.
N

¢ Population not re@i&entative (the sample does not reflect the popula-
tion where the teg_) applies).
N

¢ Inadequate ‘ﬁ%arison with the reference standard (gold standard)the
test that willbe evaluated is part of the gold standard, or the test result
affects th(éﬁnplementatlon of the gold standard.

o Compe@%on not masked
o Casls%ontrol studies

Level 3 studies

Have{;.@o or more of the criteria described in level 2 studies.

$
&
'0)\Q Recommendation Evidence
{0 A IlaorIb
34 B 11
A C 111
O
< D v
Q
Q

22
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CPG Recommendations

Protection and risk factors for UTI

Lack of hygiene as a risk factor for UTI: using nappies and presence?of oxiurasis

V

It is recommended to change nappies frequently.

D

It is recommended to rule out pinworm infection in girls &ith recurrent UTT.

Breastfeeding and its protective role against UTI

C

It is recommended to inform mothers of the benglits and the protective effect of
breastfeeding when planning the feeding of theiizinfants.

C

It is recommended to continue breastfeeding for at least 6 months.

Phimosis as a risk factor for UTI

B

It is recommended to explore and assess the foreskin in all boys with UTI, whether
associated with structural abnormaliti¢s of the urinary tract or not.

Circumcision should not be routinely performed even though there is an association
between circumcision and reduced’risk of UTT.

It is recommended to try obtaifing retraction of the foreskin by medical treatment

C in boys or infants with recurrent febrile urinary tract infection, with or without
malformations or dysfunctions of the urinary tract associated with phimosis.
In those boys or infants’ with recurrent febrile urinary tract infection, with or
B without malformations’ &r dysfunctions of the urinary tract associated with phimosis

where phimosis pepsists after medical treatment, it is recommended to perform
circumcision.

Clinical diagnosis ef UTI

Clinical sgspicion of UTI in children from the clinical manifestations requires
laboratéfy confirmation, due to its low discriminative ability.

In chiidren under 24 months of age with fever without focus it is recommended to
take @ urine test to rule out UTL

If~children over 24 months old, with symptoms of abdominal or back pain, fever,

rdysuria, frequency or both, or the onset of incontinence it is recommended to take a
Iurine test to confirm UTL
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Biological diagnosis of ITU

Urine collection method

For children who can control urination a midstream clean catch yfine sample is

B

recommended.

For children who cannot control urination that require immedizie diagnosis and/
C or treatment, it is recommended to use a collection techniquésthat minimises the

risk of contamination (SPA or bladder catheterisation). The-choice of technique
should be subject to the level of training and resources offhe health care centre.

For children who cannot control urination that do not reqiire immediate diagnosis
C and/or treatment, use a well performed non-invasive~trine collection technique
(perineal bag or clean catch).

If the analysis of urine collected by a non-stetiie technique (perineal bag) is
contaminated, it is recommended to confirm @by taking a repeat sample using
D techniques that minimise the risk of contami@ation. The choice of technique will
depend on the patient's clinical status, level:of collection training and health care
setting resources.

It is recommended to use ultrasound, ifavailable, to improve the effectiveness of
suprapubic aspiration, when this is cfipsen.

J It is recommended that patient car€points that offer suprapubic aspiration should
have ultrasound.

Preserving and transporting urine sagiples

Itis recommended to process urine samples within 4 hours so they are not affected

© by bacterial growth.

If it is not possible/io start the urine culture analysis within 4 hours, it is
C recommended to réfrigerate the urine to be used to detect bacteriuria immediately
after collection.

When refrigeration is not possible and the urine is to be processed between 4 and
C 24 hours aftes collection, preservatives may be employed as major delays can
lead to bac@rial growth.

It is recommended not to consider the results of some urinary profile parameters
J (nitrite ahd glucose) from urine with chemical preservatives added, as they may
not bgrvalid.

J Wahen using chemical preservatives, ensure the minimum volume of urine sample
t€rommended by the manufacturer is taken.

Diagnosti®tests in urine

It is recommended to perform an urgent Gram-stain microscopic examination of

urine and urine culture on infants under 3 months with suspected UTT.

It is recommended to perform a urine microscopic examination or, failing that, a
dipstick test and urine culture on patients with suspected UTI who are younger than
B 2 years or who cannot control urination. If there is a strong clinical suspicion of UTI
or the patient is at risk of severe disease, these tests must be performed urgently.
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For patients younger than 2 years or who cannot control urination, with suspected
UTI, it is recommended to start antibiotic treatment after collecting th@rurine
culture sample if they have bacteriuria or positive nitrites in a reliabje urine
sample (collected by SPA or catheter).

For infants at risk of severe discase (with fever of unknown origin) younger than
2 years or who cannot control urination, it is recommended tostart antibiotic
treatment after collecting the urine culture sample if they hage bacteriuria or
positive nitrites or leukocyturia in a reliable urine sample (cofiected by SPA or
catheter).

In patients older than 2 years with suspected UTI who“¢an control urination,
it is recommended to perform a urine dipstick test~Perform a microscopic
examination of urine, if available, only in dubious casés.

In patients older than 2 years with a high clinicalsuspicion of UTI (specific
symptoms with the presence of nitrites or bacteriui@a, with or without leukocytes),
itis recommended to start empirical antibiotic trgatment after collecting the urine
culture.

In patients older than 2 years, with leukocyies only in urine, it is recommended to
perform a urine culture, and consider staiting antibiotic treatment depending on
the likelihood of symptoms and the pati€nt’s clinical situation.

Do not treat or perform a urine culture on patients older than 2 years if no
leukocytes or nitrites are found in th¢ urine sample and clinical features are non-
specific.

It is recommended to confirm DI by urine culture when available. It is especially
necessary in the following caSes:

¢ Children under 2 yeais. or those who cannot control urination.
e Where there is susgicion of upper tract UTL
¢ Inany patient al{isk of serious illness.

¢ In any patient;y when the dipstick results are inconclusive or do not agree with
the clinical*eéxamination.

Localisation of UTI

V

Suspect acute renal affectation (APN) in the presence of high fever =38.5°C and/
o1 @ystemic involvement.

Suspect acute renal affectation (APN) with high acute phase reactants CRP and/
or PCT, especially the latter.

Suspect acute renal affectation (APN) with I1.-6 in urine >15 pg/ml..

Suspect acute renal affectation (APN) with a defect in renal concentrating ability,
i.e., reduced maximum urine osmolality checked by an appropriate diagnostic
test.

If there are no symptoms and/or clinical signs (fever, abdominal pain or malaise)
with normal or slight increase in acute phase reactants (CRP <20 mg/L., PCT <0.5
ng/ml., ESR <10 mm/h and/or IL.-6 in serum <4 pg/ml.) or normal spontancous
osmolality, do not suspect renal parenchymal involvement.
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Although analytical studies help in locating UTT, they are not routinely negeSsary
for its management and treatment.

Diagnostic imaging for UTI

It is recommended to perform a urinary tract ultrasound aftesya first UTT if any
of the following criteria apply to the patient:

Febrile UTI

No control over urination, and with no pre-natal r normal post-natal ultra-
sound.

Signs of urinary tract dysfunction.
Abdominal or bladder mass.
High creatinine levels.

UTI from a microorganism other théh E. coli.

It is recommended to perform agiltrasound of the urinary tract in all children
with recurrent UTL.

It is recommended to use tezhniques enhancing the ultrasound of the urinary
tract, if available.

Do not perform routine IDMSA in the acute phase for patients with UTL

Consider selective use-pl DMSA in the acute phase, if available, if the result is
important for the sylisequent diagnosis of the patient (e.g., to decide treatment
or complementary.$€sts).

It is recommended to perform delayed DMSA scintigraphy (after 6 months)
after a first febigle UTT if any of the following criteria apply to the patient:

Atypicalevolution (persistence of fever >48 hours).
Signstof lower urinary tract dysfunction.
Adhdominal or bladder mass.

High creatinine levels.

Septicaemia.

UTI from a microorganism other than E. coli.

Pathological findings in previous imaging studies (e.g., ultrasound, cysto-
gram, DMSA).

Consider delayed DMSA scintigraphy (after 6 months) after a first febrile UTI
if clinical, laboratory or radiological findings indicate a high likelihood of renal
involvement.
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It is recommended to perform DMSA scintigraphy on paediatric patients&wvith
recurrent febrile UTT.

In general, it is not recommended to perform cystography (VCUG, radignuclide
cystography or echo-enhanced cystography) on children after a first LJT1, unless
any of the following criteria apply to the patient:

— Recurrent UTT
— Abnormalities in previous imaging studies (ultrasound o¥ZDMSA).
— Signs of lower urinary tract dysfunction

— Family history of VUR.

When performing a cystographic study in paediatricgpatients, it is recommended
C to use radionuclide cystography or echo-enhanced cystography, if available,
instead of VCUG, unless lower urinary tract abngrmalities are suspected.

Predicting the risk of chronic kidney damzage

It is recommended to investigate renal injury in paediatric patients with VUR,

B as they present an increased risk ef-permanent injury.

B It is recommended to investigate the presence of permanent renal damage in
paediatric patients with recurkeht febrile UTT.

B An increase in acute phasgi€actants or renal ultrasound during febrile UTI, in

isolation, should not be ysed as predictors of permanent kidney damage.

It is not recommended to investigate permanent renal damage by renal
D scintigraphy in paedidiric patients with a first febrile UTI, based on the clinical
presentation, delaydi establishing treatment, patient’s age or gender.
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Hospitalisation and referral criteria

Hospitalisation criteria for suspected UTI

A child with febrile urinary tract infection meeting any of the following criteria
should be admitted to hospital:

Age less than 3 months old.

Affectation of the general condition, sickly appearance:
Vomiting or oral intolerance.

Dehydration, poor peripheral perfusion

Urinary system malformations: VUR, obstrgetive uropathy, renal dysplasia,
single kidney.

Poor care or trouble monitoring.

Primary or secondary immunodefici€icy.

Electrolyte or renal function abnogialities.

A child with febrile urinary tract inf¢etion meeting any of the following criteria
may be admitted to hospital, but-¢an also be treated under supervision on an
outpatient basis:

High fever (=38.5°C) in ciiildren of 3-6 months of age.
Persistence of fever after 48 hours of treatment.

Risk factors of an unusual bacteria type (recent antibiotic therapy, recent hos-
pitalisation, cathetérisation).

Family historysof VUR or prenatal ultrasound with congenital hydronephro-
SiS.

Recurreng,f¢brile urinary tract infections.

Significant increase in acute phase reactants.

In all otiser cases, outpatient management of the patient is recommended.
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Referral to a specialist

Refer patients from primary care to specialist care if they meet anyyofl the
following criteria:

— Febrile urinary tract infection and/or UTI in children under*Z years or in
patients who cannot control urination and cannot be complefely investigated
in primary care.

— Recurrent urinary tract infections.
— Atypical UTL fever >48 hours, unusual bacteria.

— Structural abnormalities, single kidney and/or mephrourological functional
v abnormalities.

— Permanent kidney damage confirmed by infaging studies or blood markers
(urea, creatinine, cystatin C) or urine (préteinuria, maximum urinary osmo-
lality).

— Hypertension
— Failure to thrive.

— Family history of nephrourologic disease and/or CKD.

— Anxious family and/or diagaestic confirmation.

Treatment of the acute phase of UTI

Start of empirical treatment

It is recommendéd to start early antibiotic treatment at the first suspicion of
J febrile UTTI, as:delaying the onset of antibiotic therapy in febrile UTI cannot be
justified on sdicty grounds.
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Empirical therapy administration route

A

Oral administration is the recommended route of choice for antibiotic fr¢atment
of children with febrile UTI without known obstructive urological disease and no
symptoms of a serious infection.

Intravenous antibiotic administration is recommended in children @vith suspected
obstructive uropathy or high-grade VUR (IV-V), signs of septicaemis uncontrollable
vomiting or dehydration.

If antibiotic treatment is started intravenously, it is recommended to continue with
oral administration when the patient’s clinical condition allows it.

Clinically evaluate the patient after approximately 48 horgs of antibiotic treatment
by any route of administration.

Choice of empirical therapy

V

The choice of empirical antibiotic treatment {¢r 39 TT must be based on knowledge
of local resistance.

At present in Spain, for empirical antibiotiez¥featment of UTI without fever seems
appropriate to use amoxicillin-clavulanatey” 1st or 2nd generation cephalosporins,
phosphomycin, nitrofurantoin or TMP-8MX if the sensitivity information provided
by local laboratory permits.

At present in Spain, for PO empiricai antibiotic treatment of UTI with fever seems
appropiate to use 3rd generation£gphalosporins, and as an alternative amoxicillin-
clavulanate or 2nd generation cgphalosporins (if sensitivity is greater than 80-90%
for E. coli).

At present in Spain, for IV etpirical treatment of UTI with fever seems appropriate
to use 3rd generation ¢ephalosporins IV (cefotaxime, ceftriaxone) or as an
alternative an aminoglycoside (gentamicin, tobramycin), amoxicillin-clavulanate
IV or 2nd generation ¢¢phalosporins IV. Other 3rd generation cephalosporins, such
as ceftazidime, and gther antibiotics such as amikacin, carbapenems and quinolones
should be reservedibor special circumstances.

At present in Sgain, for patients younger than 3 months open to the possibility of
infection with-eaterococci, associate ampicillin to the recommended treatment base.

Aminoglycosides antf single daily dose administration

A

It is ofommended to administer aminoglycosides in a single daily dose when
requiiéd for the treatment of febrile UTT in children.

Duration gfantibiotic treatment

A

"The recommended antibiotic treatment duration for afebrile UTl/cystitis is 3-4 days.

/

5

The recommended antibiotic treatment duration for febrile UTI/APN 1is a standard
duration of 7-10 days.
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Antibiotic treatment in lobar nephronia and renal abscess

As treatment of choice for ALN and renal abscess it is recommendedyto use
2 antibiotics, chosen according to local sensitivities, initially adtiministered
intravenously then PO after clinical improvement.

D

The recommended antibiotic treatment duration for ALLN and renalabscess is 2-3
weeks.

Symptomatic medication in UTI treatment

No studies of a suitable design were found to answer the,question posed in this
section.

Prophylaxis of UTI

Antibiotic prophylaxis in paediairic patients shown to(five no structural or functional
urinary tract abnormalities

A

Antibiotic prophylaxis should not be routjnely given to children who have had a
single UTL.

A

Antibiotic prophylaxis should not be giyen to children with ABU.

Forchildren with recurrent UTT, it is ggcommended to evaluate the use of prophylactic
antibiotics individually after appopriate study to rule out structural or functional
abnormalities of the urinary tract, and taking into account the existence of resistant
strains.

Choice of antibiotic and chemopropitylactic dose

It is recommended to fake into account local resistance patterns when proposing
prophylactic treatmert) and try to select antibiotics with a narrower spectrum of
action to prevent thé upper airway bacteria from developing resistance to them.

Taking into accouat the above recommendation, it is recommended to use TMP
or trimethoprimssulfamethoxazole in patients older than 2 months of age, and
nitrofurantoin ih patients older than 2-3 years; as the use of prophylactic antibiotics
or antiseptiés’cannot be prioritised due to the lack of available evidence.

In childré under 2 months of age, or in any situation where nitrofurantoin or TMP
or trim¢thoprim-sulfamethoxazole cannot be used, it is recommended to use as
prophisfiactic antibiotic amoxicillin or 1st or 2nd generation cephalosporins.

Reecornmended prophylactic doses are as follows:

& Nitrofurantoin: 1-2 mg/kg/day.

—  TMP-SMX: 2-3 mg/kg/day (of trimethoprim).

— Trimethoprim: 2-3 mg/kg/day.

— Any other antibiotic: a third or a quarter of the usual recommended dose.
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Antibiotic prophylaxis in paediatric patients with structural and/or functional
abnormalities

B

It is recommended to use antibiotic prophylaxis in girls with VUR grades3ii-V for 1
year or until the degree of VUR is re-evaluated by cystographic examj@ation.

It is recommended to use antibiotic prophylaxis in boys with VUR grades IV-V for
1 year or until the degree of VUR is re-evaluated by cystographic €xamination.

It is not recommended to use antibiotic prophylaxis neither in boys’with VUR grades

A [-1II nor in girls with VUR grades I-11.
It is recommended to use antibiotic prophylaxis in paediatric patients with dilated
C urinary tract and suspected obstruction until the diagnosig:is confirmed and proper

treatment for the obstruction is given.

It is not recommended to use antibiotic prophylaxis. foi non-obstructive dilatations
of the urinary tract.

Other preventive measures: uropathogenic strains vadcines, ascorbic acid, cranberry
Jjuice and probiotics

There was insufficient scientific evidence g’ support a recommendation for the use
of any of the following preventive measures: vaccines with uropathogenic strains,

ascorbic acid, cranberry juice or probintics.

Prevention of UTI and lifestyle giodifications

Preventive measures aimed at reducing recurrences of UTI should be tailored
C according to the pattern €D urinary tract dysfunction or urinary habits of the patient,
and directed to achievezadequate fluid intake.
D It is recommnended &investigate and address any constipation in children with UTI
and/or signs of lower urinary tract dysfunction to prevent recurrence of UTL
UTTI prognosis

Risk of UTI recurrence in children

C

Follg@wing a first UTL, monitor patients with a normal urinary tract, especially boys
under’ 12 months of age with a non-retractable foreskin, during the first year of
evolution, as they have frequent recurrences.

rInvestigate voiding and bowel habits in children with UTI for their possible

association with recurrent UTT.

Motiitoring UTI in children

Urine culture and/or systematic urine analysis

D

It is not recommended to perform urine culture and/or systematic analysis during
antibiotic treatment in children with UTT if the clinical course is favourable.
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D It is not recommended to perform regular culture and/or systematic analyses of
urine in asymptomatic children after UTIL.

D It is not recommended to perform regular culture and/or systematic analyses of urine
in asymptomatic children with structural and/or functional abnormalities.

Information for families or carers 1o help in the diagnosis of UTI

Q

If UTT is suspected or diagnosed, it is recommended to inforéw the family, carers
or patient (depending on age) about the need for early antibigfic treatment and the
importance of completing it.

It is recommended to warn of the possibility of reciirence and advise about
appropriate preventive hygiene measures. Give guidance for recognising UTI
symptoms (fever of unknown origin and urinary syniptoms), and the need to seek
medical advice if they appear.

It is recommended to give instructions on the coligction of the urine sample and its
preservation until the time of the test.

It is recommended to inform about the pragnosis, especially the risk of kidney
damage and about the reasons for clinicalinonitoring and/or long-term treatment
when required.

Q

It is recommended to inform about th¢scans to be performed, the reasons for them
and what they consist of.

Monitoring children with permanent kidney damage after UTI

It is recommended to detertsine BP, PCr, glomerular filtration rate, proteinuria,
microalbuminuria, alpha-1Emicroglobulin and maximum osmolality urine as
markers of kidney damage.and/or indicators of progression.

In children with permangnt, bilateral and severe (Goldraich type 3-4) kidney damage,
it is recommended to-i¢st with a dipstick and determine the BP every 6 months, or
annually for childreg'with unilateral or mild affectation (Goldraich type 1-2).

Follow the centre protocol for monitoring patients with impaired renal function.

In case of impaired renal function it is recommended to follow the patient according
to the centre-gtotocol.

It is not teeommended to routinely use ABPM in children with permanent kidney
damagecand no alteration in renal function, as its prognostic value is not clearly
demoiistrated.

Do nit routinely use plasma renin levels as a prognostic marker for HT in children
with permanent kidney damage.

Boys with permanent kidney damage require further monitoring of renal function

rand BP in adolescence.

Give pregnant adolescents with renal disease regular check-ups for the early
detection of bacteriuria and foetal/maternal complications (e.g., BP abnormalities,
impaired renal function, intra-uterine growth retardation, foetal loss or premature
birth).
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Antibiotic prophylaxis in catheterised children

Antibiotic prophylaxis in children with indwelling catheters

V

It is recommended to use prophylactic antibiotics to prevent UTT in cliidren with a
temporary urinary catheter after hypospadias repair urethral surgery!

It is recommended to use prophylactic antibiotics to prevent UTkan children with a
temporary urinary catheter after vesicourethral surgery.

It is not recommended to use antibiotic prophylaxis in childs¢n with a temporary
urinary catheter for non-surgical reasons.

Antibiotic prophylaxis in children under intermitient catheterisation

V

It is not recommended to use antibiotic prophylaxissin paediatric patients under a
clean intermittent catheterisation regimen.

Antibiotic prophylaxis in children catheterised for single sampling or endoscopic
procedures

It is not recommended to give routine iitibiotic prophylaxis to children prior to
diagnostic procedures requiring a single tatheterisation (cystoscopy, VCUG, CEUS,
urodynamics, urine sampling).

Antibiotic prophylaxis may be considered when there is a risk from related illnesses
(e.g., heart disease), recurrent (DI, atypical UTI, suspected VUR grade IV-V or
abnormalities.

Catheter care

Short term catheterisation

J It is recommended to'use silicone catheters.
It is recommendedto take into account the clinical experience of the team, individual

D patient assessifient and anticipated catheterisation duration when choosing the
catheter.
It is reconiinended to choose the catheter diameter size based on an individual

D patient asSessment and taking into account features such as age, urethral size, as
well ag'the propensity for blocking the catheter.

D Wheitin hospitals, it is recommended to insert the catheter with sterile equipment
usimg the aseptic technique.

D #1s recommended to clean the meatus with sterile saline or sterile water before
dnserting the urethral catheter.

D It is recommended to use a single-use sterile lubricant to reduce the pain, urethral
trauma and risk of infection.

A Daily personal hygiene with soap and water is all that is needed for the proper care
and cleaning of the urethral meatus after inserting the catheter.

D It is recommended that health professionals inserting the catheter have training and
experience in the insertion and maintenance of urethral catheterisation.

34

SNS CLINICAL PRACTICE GUIDELINES



Intermittent catheterisation

It is recommended that patients requiring intermittent catheterisation try @itferent
J types of catheter, become familiar with their use and choose one orsthe other
according to their perceived comfort and handling.

J It is recommended to use the most appropriate catheter diameter agcording to the
patient age taking into account the patient urethra size.

J Outpatients who have to perform intermittent catheterisation fogbladder emptying
should use a clean technique.

J Patients requiring intermittent catheterisation should be instructed in how to do it
themselves at the earliest possible age.

J It is recommended to assess hospitalised or institutionalised patients individually
before deciding on the intermittent catheterisation techifiique to use.

Single sampling catheterisation

For single sampling catheterisation, use the cathc¢ter material with which the health
J professional is most familiar; avoiding to ¢&pose the health professional and the
patient to latex.

For single sampling catheterisation, chgose the catheter size according to the age
J of the patient. It is recommended to ifisert the catheter until urine flows freely and
avoid inserting an excessive length of catheter tube into the bladder.

J It is recommended to use an asepiie: technique with sterile media when performing
single sampling catheterisation.
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1. Introduction

The approach to urinary tract infection (UTI) in children has changed over the Lasi 30-50 years
as a result of the introduction of antibiotics and improved diagnostic proceduregi>I'hese changes
have led to some uncertainty regarding the most suitable diagnostic and therdpeutic procedures
as well as how to monitor these patients. Usual management of these patients includes imaging
study procedures, chemoprophylaxis and prolonged follow-up, which is a“Source of discomfort
for patients and their families, leads to overuse of National Health Service (SNS) resources, and
is all based on limited evidence. In Spain, there are many documents onthe performance of UTI
in children, including protocols from the Spanish Association of Paediatrics, the consensus docu-
ment published in the Anales de Pediatria (Paediatrics Journal), the protocol of the Society of
Paediatric Emergency and other protocols from various societiesCand hospitals, which have ad-
dressed the issue from different approaches. These are probablgyappropriate to the nature of the
particular speciality, and in many cases based on the views angopinions of the authors. The study
of Dr. Ochoa et al.>'? is probably the most in-depth, from the/methodological point of view, being
based on systematic reviews.

Moreover, the publication of the NICE Clinical £ractice Guidelines (CPG)" represents a
milestone in UTT management. It is based on systematic reviews and represents a major change
from the concepts and interventions offered to dateéwhich were mainly based on the document
prepared in the 1990s by American Academy of Fédiatrics.'?

Therefore, it seems appropriate to preparea CPG, which could answer questions that con-
tinue creating uncertainty and applicable in”gur environment as a tool to act on the diagnosis
treatment and management of UTI. There aig several reasons for compiling this CPG, elaborated
upon below.

After respiratory tract infections,A7T1 is one of the most common bacterial infections in
routine paediatric practice. It is estimated that 3-7 out of every 100 children will have UTL."*-
Moreover, there are wide variations<in the interpretation of clinical signs which should guide us
to a diagnosis of UTTI, especially in%younger children.'”!®

Diagnosis can be particubdrly difficult in younger patients, and there is controversy and a
wide variation in the methodsQused to diagnose UTI, mainly related to the collection of urine and
diagnostic techniques.'®'® A@alse positive diagnosis of UTT leads to unnecessary antibiotic treat-
ment, sometimes hospitalisation and other potentially invasive tests being performed.'®

There is also widewvariability in the types of studies, mainly imaging, that have to be done
after the diagnosis ofz first UTL It must be borne in mind that most of the existing protocols
are based on the fadl that UTI has long been the most important sign of suspected obstructive
urinary tract malfgimations or vesicoureteral reflux (VUR), with the consequent kidney damage
impairment. In this sense, it is now known that UTT itself may give rise to acute or chronic kidney
disease without proof of the existence of VUR, or structural or functional abnormalities of the
urinary tracizyMany of these injuries will be unilateral with little impact on renal function.

The'belief that the association of UTI with malformations or VUR, or just UTT itself, could
developyinto chronic kidney disease (CKD) has led to a series of proposals being developed for
imaging studies, regardless of the intervention involved, especially since the prenatal diagnosis
of urinary tract abnormalities was established. This has resulted in most malformations or high-
grade VUR being diagnosed before the onset of UTT.?**
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However, we now see that much of the UTI diagnosed is not associated with urinagy-4ract
abnormalities, but may depend on other factors which to date had not been given suffi&ient im-
portance, e.g., the characteristics of the host or bacteria.?

To this must be added the uncertainty in the prognosis of UTL There is a belief, 1iot based on
sufficient evidence, of the fatal evolution of UTI to CKD.?¢%

Also, there are still questions regarding treatment: e.g., regarding the be§b antibiotic treat-
ment, hospitalisation criteria, or whether or not to treat asymptomatic bacteritizgia. Another impor-
tant issue is chemoprophylactic treatment, whose indiscriminate use is not éaly not beneficial but
also increases the number of antibiotic-resistant strains.*®

To summarise, there is still significant variability and uncertainty in aspects of diagnosis,
interpreting the clinical fact of an isolated UTI, indication of a diagngstic intervention and aspects
of treatment and follow-up, which are sufficient to merit the prepagation of this CPG.

38 SNS CLINICAL PRACTICE GUIDELINES



2. Scope and objectives

The objective of this clinical practice guideline (CPG) is for it to be used as a 1¢0l to improve
clinical management of children with urinary tract infection (UTI). These patients are seen in
various services - primary care, emergency departments and specialist care <4vith the involve-
ment of many and diverse healthcare professionals: e.g., nursing, general pacdiatrics, paediatric
nephrology, paediatric urology, radio-diagnosis and microbiology. The aim i9 therefore to provide
relevant, standardised information to decrease the variability in care that ¢xists today. It also seeks
to provide relevant information to families and carers, to facilitate the. diagnosis and monitoring
of patients.

The target population of this guideline is children from one ninth to 18 vears old with sus-
pected UTL.

It also addresses the management of paediatric patients:fefuiring catheterisation in the fol-
lowing situations: investigations and therapeutic-type catleferisation (both intermittent and in-
dwelling catheterisation).

The text does not cover clinical issues concerning fiimuno-compromised paediatric patients;
paediatric patients in intensive care units or other spedial care units, such as burns units, or those
with virus, fungal or parasitic infections.

This guide is intended for health professionals in primary care and specialist care who offer
assistance and care to paediatric patients with s@ispected UTT in both the public and private health
service sectors. It is also aimed at patients arid)their carers.

The guide summarises the available &vidence on the key issues of clinical management of
UTTI and aims to help healthcare professionals and patients share decision making. The recom-
mendations presented here are not obligatory nor do they replace the clinical judgment of health
care personnel.
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3. Methodology

The methodology used in developing this clinical practice guideline (CPG) cgmes from the
‘Manual for CPG Development in the National Health Service (SNS).!

The steps followed for the preparation of this guide started with the constztstion of the guide-
line development group (GDG@G), composed of 15 clinical professionals fronxdifferent health care
settings, primary care and hospital care, as well as various specialities: nursing, pacdiatrics, pae-
diatric surgery and paediatric nephrology. The GDG did not include patients or relatives, and it
requested 3 potential users of information for patients (parents of vodng children) to review its
contents.

Clinical questions were prepared and selected at successiveaiteetings by brainstorming and
subsequent prioritisation by the GDG, concluding with the quegfions contained in this guide re-
lated to epidemiology, diagnosis, treatment, prevention, monifefing UTT in children and catheter
care in children. The clinical questions were prepared using the¢ PICO format (Patient/Intervention/
Comparison/Outcome).

After the questions were prepared, a literature $earch of databases and other specialist
sources (Medline, Embase, Clinical Excellence, TriglDatabase, GuiaSalud, National Guideline
Clearinghouse, GIN) was begun to find other natidial or international CPGs on a similar theme.
This resulted in 12 guides being found, of which?y were discarded, as the people, topics, inter-
ventions, date of issue or methodology did not-gicet the objectives and scope of this CPG. The
7 remaining guidelines'"*?* were evaluated Aiging the AGREE instrument by 4 independent re-
viewers. The individual scores for these guides are available in Annex 1 (Table 13). It was agreed
that only those guidelines that obtained.seores above 85% for rigour of preparation would be
considered suitable as a source of evidefice in this guide. There were 5 eligible,!'?%3!3334 of which
3 focused exclusively on care of the catlieterised patient and catheter care.?3

These 5 guides became secondary sources of evidence for answering different clinical ques-
tions, and this is indicated in thecdilferent sections of the guide where findings or studies from
them are referenced. The methoylology proposed by Osteba in his Asthma CPG Methodology
Description Evaluation report?” was followed to modify and update the evidence from these
guidelines.

For clinical questions-addressed in this guide which were included in the NICE CPG," the
searches from 2006 were updated to June 2010 by modifying those used by NICE.?® For the rest
of the questions, new specific search strategies were developed: limiting them to the previous 10
years, except in exgeptional cases where no appropriate studies were found, when they were not
limited by date.

The searcitistrategies combined terms in controlled language in each database (Mesh,
Emtree, Decs) dnd {ree terms to improve and balance their sensitivity and specificity. The sources
were Medli@e (Pubmed), Embase (Elsevier.com), CRD Databases, Cochrane Library, IBECs and
LILACs.d%r the questions relating to catheters included in Chapter 18, the CINAHI. database
was als¢sconsulted. For questions regarding treatment, the clinical trials registry ClinicalTrials.
gov was used.

Searches were tailored to the types of studies best suited to the question in Spanish, French,
English and Portuguese.

An inverse search was made in those referenced articles, included and excluded, which were
identified.. No systematic search was made of grey literature, although in some cases congress
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summaries were included in the volume of evidence due to its relevance, and given the atstnce
of other studies.

The search results were initially screened by title and abstract. The selected studies were
then subjected to a second screening by clinicians responsible for reading them. Those studies
considered useful for answering the questions in this guide were evaluated and classified accord-
ing to the levels of evidence proposed by SIGN for intervention studies, and ac¢erding to the ad-
aptation of levels of evidence from the Centre for Evidence-Based Medicine imy©xford, proposed
by NICE for diagnostic test studies,' (Tables 1 and 2).

After critical appraisal of the evidence, recommendations were made-according to formal as-
sessment or reasoned judgment. In addition to the volume and quality.of-evidence, the GDG had
to consider the applicability of the results, their consistency and theistelevance in our National
Health System or their clinical impact. For those clinical questions wlicre the evidence was scarce,
of low methodological quality (levels of evidence 1- and 2-) orafconsistent, recommendations
were established based on group consensus.

After preparing a first draft, the text was submitted to a>peer review process in 2 parts: the
first focused solely on the recommendations and PICO questions, carried out by expert contribu-
tors; and the second by external reviewers. The expert ¢gitributors and peer reviewers were in
most cases proposed as expert members by their respegtive scientific societies. The societies in-
volved in preparing this guide, and also those represezited by members of the development group,
expert contributors and peer reviewers, were the Spanish Association of Paediatric Nephrology,
the Spanish Association of Paediatrics, the SpaniSh Association of Paediatric Primary Care, the
Spanish Society of Paediatric Surgery, the Spatiish Society of Infectious Diseases and Clinical
Microbiology, the Spanish Society of Paediatiie Radiology and the Spanish Society of Paediatric
Emergency.

It is planned to update the guide every 3 years, or less if new evidence that could alter some
of the recommendations offered in this @pide is available. Updates will be made on the electronic
version of the guide, available at httpZfwww.guiasalud.es.

The detailed information withyihe methodological process of the CPG (search strategies for
cach clinical question, critical reading sheets for the selected studies, tables summarising the evi-
dence and formal evaluation) ate¢’available at the same address www. guiasalud.es.
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4. Definition and classification of urinafy
tract infection

The term urinary tract infection (UTI) covers a heterogeneous group of conditins with different
ctiologies, which have as their common factor the presence of bacteria in thegiinary tract, as this
is usually sterile, associated with variable clinical symptoms.

There are wide variations in the clinical presentation of UTL. In somg individuals bacteriuria
does not cause any symptoms, and when there are symptoms they maisbe very varied. In infants
and young children, symptoms may be non-specific, such as irritabifity, vomiting, diarrhoea, re-
fusing food and poor growth. Fever is present in most infants but gay not be found in neonates.
In older children, the symptoms are more specific, with the onget of fever, flank pain, positive
renal fist percussion, as well as signs of bladder irritation, suchi@§’dysuria, frequency, urgency and
incontinence. Laboratory tests usually show a leukocytosis with left shift, ESR, elevated CRP and
PCT, either individually or in combination.

Classification of symptomatic UTT according to locgtion is below:
s Lower UTI or cystitis

Only localised infections in the lower urinary tract (urethra, bladder). The most prominent
symptoms are voiding, such as dysuria, frequency“urgency and urinary incontinence.'!

o Upper UTI or acute pyelonephritis (ARN)

Infections that reach and inflame thecupper urinary tract (ureter, collecting system, renal
parenchyma). The most important sympi&m is fever, especially in young children and infants.
Macroscopically, the kidney shows inflaimed tissue segments and, histologically, inflammation of
the parenchyma and renal tubules with.the presence of oedema.'!

This classification is of great<clinical relevance, because while APN can have significant
consequences, such as renal scarring and in some cases progressive renal damage, cystitis is usu-
ally a benign condition withoutComplications. Therefore, APN requires more aggressive treat-
ment, further investigation angia longer follow-up than cystitis. However, in clinical practice, dif-
ferentiating between these t®o types of UTI can be very difficult, especially in younger children.

In clinical practicethe term febrile urinary tract infection is often used to refer to APN,
however, it should be clarified that this does not mean it is always accompanied by kidney dam-
age. To establish the diagnosis of APN requires verification by scintigraphy, which is considered
as the gold standard:

A UTTl is cafisidered to be recurrent if there are 2 or more episodes of APN; 1 APN episode
and 1 or more af eystitis; or 3 or more episodes of cystitis. ™!

Table 3'shows the risk factors for UTI; Table 4 shows the defining features of an atypical
or complidated infection; and Table 5, the risk factors for underlying nephrourological disease. ™
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Table 3. Risk factors for UTI )
N

M,

e Appearance of serious illness t}(b
S
¢  Younger age
9

¢  High temperature and without focus é.

Q9
¢ White ethnic group ~Q\

>
*  Females A
o
e Uncircumcised boys t'}\
e Other risk factors: e.g., presence of VUR or other structural abr@gmalities, siblings of chil-
dren with VUR. 2
N
Adapted from the NICE GPC (2007)! Q\)
S
Table 4. UTI considered as atypical omplicated

¢ Those presenting with severe febrile syndrome anyx\\l?g(or sepsis
¢ Low urine flow {Dc')

¢ Abdominal mass or distended bladder
¢ High plasma creatinine

>
&
§

¢ No response to appropriate antibiotic t@rggtment within the first 48 hours

¢ UTI from microorganisms other tlp&ischerlchla coli
N
Adapted from the NICE GPC (2007)! (@)

9

Table 5. Risk factég; for underlying nephrourological pathology
)

e History of previous UTIS§

¢  Prenatal diagnosis of L&Qﬁry tract abnormalities
e Family history of V%% or other renal disease

e Abdominal masg@r dlstended bladder

¢ Tigh blood p@sure

e Presence @ladder and/or sphincter dysfunction

* Spinal gord injuries
Adapted from é)NICE GPC (2007)

Q

9
Y
N
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5. Epidemiology of UTI and its
complications in children

Urinary tract infection (UTT) is one of the most frequent bacterial infections in@fants and young
children. Its incidence is influenced by age and sex, and it is difficult to estitiate, as the existing
epidemiological studies are very heterogeneous, with varying definitions“of UTI, populations
studied and methodologies used for collecting urine specimens." In addition, children with UTI,
especially smaller children, have non-specific symptoms, which means¥/'TI sometimes goes un-
noticed.”

Epidemiological studies published to date have evaluated thg,presence of UTT in different
ways: annual incidence, cumulative incidence, prevalence and:iacidence in selected groups of
patients according to age and/or sex, symptoms, etc.

It must be emphasised, however, that the incidence of zcute disease tells us about the fre-
quency of this disease over a period of time. It can also offer information on the risk of developing
the disease for a particular group of individuals with ceifain features compared to other groups.

Prevalence is an appropriate estimate for chroni@rdiseases but has limited applicability for
short-term illnesses, such as UTIL. In these types ¢f/short-term conditions, prevalence and inci-
dence values are similar. This clinical practice gwdeline (CPG) addresses aspects of acute UTI
and complications or situations that can be maiatained over time. In these circumstances, one
speaks therefore of prevalence."

5.1 Incidence of UTI

5.1.1 Incidence of UTTI atthe population level

The Winberg et al. study, published in Sweden in the 1970s, found a UTT incidence at the popula-
tion level in children under @1 years of 3% in girls and 1.1% in boys."

A later study, by Hellstrom et al. in Sweden, calculated the cumulative incidence of UTT in
children aged 7 at the pigpulation level from health surveys in schools, and found that the inci-
dence in girls was 8.4% and 1.7% in boys. This same study also estimated the incidence of APN
at the population l¢¥zl, and found the cumulative incidence was 2.7% in gitls and 1.0% in boys
(where APN was &dnsidered in cases with fever =38.5°C with elevated CRP (>20mg/L), or if the
ability to concentrate was reduced).*®

The Cogulthard et al. study, carried out in the UK and published in the 1990s, estimated the
incidence of-UTT at the population level in children under 16 years of age, from hospital primary
care refer¢al data. The incidence was 11.3% in girtls and 3.6% in boys. The study authors empha-
sised, hawever, that the data may have been overestimated, because 15% of cases had no bacte-
riological confirmation.*

A study conducted during the 1990s in Sweden found the incidence of UTT in children under
2 years of age to be at least 2.1% in girls and 2.2% in boys.*

The Conway et al. study, in a population of 74,974 children under 6 years registered at differ-
ent primary care centres found an incidence of first UTT of 0.007 person-years, and an incidence
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of recurrent UTT of 0.12 person-years after a first UTI. In other words, 7 out of every 1,086-Chil-
dren under the age of 6 developed a UTTI, and 12 out of every 100 children under the age-of 6 who
had had a first UTI developed recurrent UTI.*®

Due to the differences between these studies regarding cut-off points, methods of classifica-
tion and diagnosis, and increased awareness of the diagnosis of UTT in children ¥ it is difficult
to establish the actual incidence of UTT at the population level.

5.1.2 Prevalence of UTI in selected patients

The following results were found from data quantifying the presence ofUTI in paediatric patients
with suspected urinary tract infections:

A retrospective cohort study in America found the prevalengé of UTI in children (n=465)
of 1 to 24 months of age presenting with fever (=37.9°C) to the’gmergency department was 14%
(95% CI, 11-17).*

A Shaikh et al. meta-analysis estimated the overall grovalence of UTI in infants (under 2
years of age) with fever (=38°C), with data from 14 studigs (n=20,566), and obtained an overall
value of UTI of 7% (95% CI1 5.5-8.4). This same studyxising data from 4 studies (n=2,353), also
estimated the overall prevalence of UTTI in patients between 2 and 19 years of age with signs and
symptoms referable to the urinary tract, with or witfiout fever, and found a prevalence of UTI of
7.8% (95% CI 6.6-8.9).*

A Hellstrom et al. study of children undes~7 years of age with UTI found a prevalence of
APN of 539% for boys and 32% for girls, by ¢onisidering APN those cases with fever >38.5°C and
high levels of C-reactive protein (>20mg/Lj,or a reduced ability to concentrate.*®

Other studies using renal scintigrapiy (DMSA) found the prevalence of APN in children
with febrile UTT was 50-80%, whereas @i lower urinary tract UTILs, renal parenchymal inflamma-
tion occurred with little frequency.

In children under 18 years’ olgrafter a first UTI, the Shaikh et al. SR and meta-analysis ob-
tained a prevalence of acute daméage in DMSA consistent with APN of 57% (95% CI 50-64) from
the results of 29 cohort studies#

5.1.3 Prevalence ofTJTI by age, sex and ethnic origin

Non-modifiable factors-such as age, sex and ethnic origin of the patient influence the prevalence
of UTL. There are sgycral studies that show a higher prevalence of UTI in young boys, prevalence
that reduces with creasing age.*

The Jodal egal. study performed in patients under 10 years of age with a first symptomatic
UTI (n=1,177,-225 boys and 952 girls) found that 59% (133/225) of boys had their first UTI
within 1 yeaiyof age, compared with 19% (181/952) of girls.*

TheHiraoka et al. study conducted in patients with febrile UTT (n=100; 64 boys and 36 girls)
showegythat 73% of cases had their first episode before age 7 months, with a breakdown by sex of
94%, (60/64) of boys and 37% (13/36) of girls.*®

The Ginsburg et al. study conducted in patients hospitalised for a first UTI episode (n=100;
62 boys and 38 girls), with a mean age of 2.1 months, showed that 75% of cases of UTT in the first
3 months of life occurred in boys and 25% in girls. Between 3 and 8 months old, 11% of UTIs
occurred in boys and 89% in girls.*
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The Shaikh et al. meta-analysis also estimated the prevalence of UTI by age and sexcfor pa-
tients under 19 years of age, with signs or symptoms referable to the urinary tract, with ¢twithout
fever, from data from 18 epidemiological studies (n=23,358). It found that infants withiiever (<2
years of age) had a 7% overall prevalence of UTI, which decreased with age and varied with sex.
Older children (>2 years of age) with signs or symptoms referable to the urinary tracd and/or fever
had a prevalence of 7.8% (Table 6).%

Table 6. Prevalence (95% CI) of ITU in infants of 0-24 months with fever, straiified by age, and
children over 2 years with urinary symptoms and/or feve®

All Girls Boys Circumcised | Not circumcised
Infants <3 months 7.2% 7.5% 8.7% 2. 4% 20.1%
with fever (588.6) | (5.1-10) |(5.4-119) | (1435 (16.8-23.4)
Infants 3-6 months 6.6% 57% 33% {
with fever (1.7-11.5) | (2394) | (13-5.3) A -
Infants 6-12 months 54% 8.3% 1.7 %
with fever - -

B474) |(3.9-127) | (0.52H)

Infants 12-24

months with fever 4.5% — = - B

All infants (<2 years 7.0% 7.3% i~ 8.0%
|
of age) (5.584) | (59.6)(5.5-104) — —

Patients > 2-19 years 7.8%
with symptoms of

6.6-8.9
ITU and/or fever* ( )

* Some of the children in this group of patients wer€“ander 2 years old. Data taken from the Shaikh et al. study (2008)*

Regarding ethnicity, availablg:data suggest that in developed countries the prevalence of
UTTI is higher among white childreh. Shaikh et al. (2008) found the prevalence of suspected UTI
of 8% (95% (1, 5.1-11.0) in witife children to be higher than for black children, which was 4.7%
5% CI, 2 1-7.3).2

Chen et al. also studig@i-the prevalence of UTI according to ethnic origin, and found a higher
prevalence of UTI in Agians (22%), followed by white children (16%), Hispanics (16%) and
finally African Americaas (4%). The latter had a statistically significant (P=0.007) lower rate of
urinary tract infectionstompared with the general population. The risk of UTI in white (OR 4.4;
95% (1, 1.5-12.6) éad Hispanic children (OR 4.6; 95% CI 1.5-13.9) was 4 times higher than in
black children. FgiAsians, this risk was 6 times higher (OR 6.5; 95% CI, 1.5-2.9).!

Children#ho have had a first UTT have recurrences more frequently, and most 3-6 months
following theirst episode. In the first 12 months of life, 18% of boys and 26% of girls had recur-
rences. Aftgf’1 year of age, it was uncommon for boys; however, for 40-60% of girls, recurrences
can appear for many years.*>' Most recurrent infections are re-infections with different bacteria
from thetirst manifestation.”
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5.2 Prevalence of asymptomatic bacteriuria

The term Asymptomatic bacteriuria (ABU) refers to the presence of bacteria in urings-after being
detected repeatedly in urine samples during routine analytical control or health myenitoring in a
subject who has no symptoms. These infections occur mainly in girls of school agé and lack any
clinical significance.X

Bacteriuria was studied by Wettergren et al. (1985) via a mass scre€ging programme of
3,581 children over 3 years. There were 3 samples taken at different times.ddring the first year of
life, using a bag, and confirmed by suprapubic aspiration. The authors described a prevalence of
asymptomatic bacteriuria during the first year of 0.9% in girls and 2.5% in boys. They concluded
that bacteriuria was statistically significantly higher (P<0.01) in boys.under 2 months, while be-
tween 2-6 months and between 6-12 months there were no statistically significant differences.
There was a higher prevalence of bacteriuria in girls than in boys{{P=0.06).%

There are data in the literature indicating that ABU in chiidren is benign and does not con-
stitute a risk factor in the development of renal scarring. TheyEscherichia coli isolated in children
with ABU is different from those that cause symptomatic thiections. It is bacteria of low viru-
lence, with greater sensitivity to the serum bactericidal effect and very poor adhesive capacity.

In most cases, the bacteriuria disappears spontgnecously without treatment within a few
months, and only exceptionally does it develop infd» symptomatic UTIL. It has been shown that
symptomatic UTI is not preceded by ABU. All these facts suggest that ABU is an independent
entity rather than a precursor of symptomatic infe¢tion.>

A recent clinical trial reported that rangoin treatment of ABU with antibiotics and no treat-
ment both had no effect on long-term impaigment in growth or maintenance of renal function.®

The use of antibiotics alters the lqw~virulence bacterial flora associated with ABU and in-
creases colonisation by uropathogens aDa preliminary stage to the development of symptomatic
UTL Therefore, sterilisation of urine$s not indicated and is potentially dangerous. Furthermore,
prophylactic treatment appears to igduce an increase in the probability of occurrence of APN.5!

5.3 Prevalence of acute complications in UTI

53.1 Renal abscgss

Renal abscess (RAY1s a potentially serious complication of UTI or bacteraemia. It is a very rare
disease in children’and its incidence or prevalence is unknown. The literature refers to isolated
studies on a sgries of cases with a small number of patients only.>*>

The symptoms it produces are usually vague and non-specific, but include prolonged fever,
back pain,zfvdominal pain, elevated ESR and leukocytosis. A positive blood or urine culture is
much less<onstant. As a result, there may be a delay in diagnosis and confusion with other kidney
infectigns, such as APN or acute lobar nephronia (ALN). Early detection, however, is essential to
mininuse any residual kidney damage.**

The diagnosis of RA is performed with ultrasound and CAT. Ultrasound is used as a screen-
ing technique and shows a well-circumscribed mass that includes hypoechoic areas correspond-
ing to foci of liquefaction and mixed echoes caused by debris from the abscess cavity. The CAT
is used to confirm the findings of the ultrasound or where such findings are equivocal. Ultrasound
and CAT lead to accurate diagnosis in most cases.>*
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RA may be the result of the haematogenous spread of an infection, but more often thait-Hot is
a complication of ascending UTI. Therefore, structural abnormalities associated with thg-urinary
tract are often found, favouring the rise of bacteria to the kidney. The most common igblates are
Staphylococcus aureus in cases of haematogenous spread and Escherichia coli in asceniding UTL
There have also been reported cases caused by anaerobic bacteria of intestinal otigin or respira-
tory, oro-dental infections, etc.>*

According to recent studies, if diagnosed early with an appropriate antibigiic treatment regi-
men (3-6 weeks), the progression of the abscess can be prevented and the nged for surgical drain-
age significantly decreased.>*>

5.3.2 Lobar nephronia

Acute focal bacterial nephritis (AFBN), also known as acute lgbar nephronia (ALN), like RA, is
rare in children and its incidence/prevalence is unknown. A regent study found it occurs in 8.6%
of all UTIs with fever, which is much higher than in other {pilblished series. This is probably due
to an undervalued pathology.*

It is a localised renal interstitial bacterial infectiGi and is considered to be the result of a
complicated APN. In other words, it is found at the@hidpoint of the spectrum between uncom-
plicated APN and RA. It produces symptoms very_similar to these 2 conditions and, as already
mentioned, the differential diagnosis between thé¢m can be difficult, which may interfere with
treatment and allow progress towards RA if notproperly treated.>’

Histologically, ALN is different from RA because it presents a hyperaemic zone with in-
terstitial oedema and leukocyte infiltratiof-but without necrosis or liquefaction.®*® Ultrasound
reveals a nephromegaly associated with,atocused, hypoperfused lesion, with poorly defined and
irregular boundaries, which may be hypei- or hypo-echoic, depending on the developmental stage
of the process. In contrast, RA is presented as a lesion with clearly defined margins with thick
walls and a central anechoic regiogAs with RA, CAT is the procedure giving a definitive diag-
nosis.*#

5.4 Prevalence ¢t VUR and other structural abnormalities
in children witdy UTI

The prevalene@of vesicoureteral reflux (VUR) in children diagnosed with UTI ranges in
most studies betwgen 18% and 38%. When investigating the prevalence of VUR in children after
a UTI, the numbers vary between 17-34% for girls and between 18-45% for boys (Table 7)."

The estimated prevalence of VUR for all children at the population level is between 1-3%."
Estimates f&7 the years 1950-70 are between 0.4-1.8%; however, some authors estimate that the
actual preévalence in the healthy population during childhood is higher than these figures, mainly
due to gfany cases of VUR evolving asymptomatically, without ever developing UTI and there-
fore going undetected.®

During childhood, 46-55% of patients diagnosed with VUR after UTI showed bilateral
VURM

Also, complications of UTI, such as bacteracmia, are often more common in patients with severe
VUR. The Honkinen et al. study found significant differences in the prevalence of VUR III-V in pa-
tients with bacteraemic UTI compared with patients with non-bacteraemic UTT (30% v 16%, P=0.02).%
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Table 7. Prevalence of VUR diagnosed by voiding cystourethrogram (VCUG) or other cysto@hlc
studies in children after UTI

(D
>
Study Sample features (n) Age Prevalen@ of VUR
Tseng 2007 CH of those admitted O\J
(Taiwan) for first febrile UTI <2 years 29.6%{_\'
(142) &>
Giordano 2007 CH of those admitted oA
1 month -12 years )
(Italy)* for recurrent UTI or (mean 22 months) ’56%
APN (386) R
Parada 2005¢ 0 months - 4 years >
(Spain) CH after UTTI (96) (median 6 months 18.7%
Bernard 2005 CH after UTL - o
ays - ¢
(Uruguay) Hospital and outpatients (mec}lllan 10 Y*@iﬂm 26%
(116) ~IOﬁD
Tsai 2004 CH of those admitted 1 monthcg years 290
(Taiwan) for first UTI (114) (media@6 months) ¢
(;}\Y 31% in girls
Q@ 18% in boys
Chand 2003 CH for previous UTI (@_ 21 vears 39% <2 years
(USA) 1 (9912) 77 27% 2.6 years
N
O 20% 7-11 years
Xz
;\Q\ 8% 12-21 years
Upadhyay 2003 Girls with dysfuéfuonal 411 years (mean 6.7
(Canada) voiding, and ¢~ cars) 33%
concomltan@ 1(58) y
\\Q 24% in girls
§ 18% in boys
Zaki 2003 CH of%hose admitted 12 vears 2508 <1 vear
(Kuwait) for %t UTI (174) y o=ty
(SZ) 18% 1-5 years
IS 27% =5 years
Howard 2001 @ N : 25% in girls
CH with UTI (93) < 5 years
(Hong Kong) Q§ Y 45% in boys
Honkinen 20%6\ CH with bacteraemic 1 week - 9.5 years 30%
(Finland) ¥ _° UTTI (132) (median 1.5 months) ¢
Honkinen 7999 CH with positive urine 62% <2 years 187
: ©
(Flnlan;l?) culture (184) 37% 2 years
(DJ
\Q
NN
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Study

Sample features (n)

Age

Prevalence of ¥UR

Sargent 1995
(USA)

CH for first UTT (309)

Girls: Median 48
months

Boys: Median 12
months

29% in girlg
30% in boys
<1 yeat:
46%zim girls
34% in boys
22 years:
44% in girls
30% in boys
2-4 years:
32% in children
>5 years:
15% in girls
29% in boys

Messi 1988 (Italy)

CH with 1st
symptomatic UTT (225)

0-14 years

18%

17% in girls

21% in boys

30% 0-12 months
14% 1-4 years
13% 5-14 years

Jodal 1987
(Sweden)

CH with 1st
symptomati¢yUTI
(A177) =

<10 years

34% in girls
33% in boys

McKerrow 1984
(Scotland)

CH of paediatric
surgery(572)

<13 years (7% >2
years

31%

CH: Clinical history;

UTLsurinary tract infection; VUR: vesicoureteral reflux

Diagnostic test: TVCUG or indirect radionuclide cystography; *Voiding echocystography

Table adapted from the NICE GPC (2007).!

VUR is the A0ost frequent alteration; however, the prevalence of major structural changes
like hydronephresis, obstruction and renal duplication cannot be established with accuracy, given
the wide variation of the studies. However, from the McKerrow et al. (1984) and Smellie et al.
(1981) studies, the NICE CPG estimated a prevalence of 6-7% for renal duplication and 2.5-7.5%
for hydrose/phrosis in paediatric patients who had had a UTL." The following table shows the
studies from which the prevalence of structural abnormalities, excluding VUR, were taken, and
those s gical intervention tributaries, excluding new interventions for VUR (Table 8).

CLINICAL PRACTICE GUIDELINES FOR URINARY TRACT INFECTION IN CHILDREN

51



Table 8. Prevalence of structural abnormalities (excluding VUR and other renal parenchy@
defects) diagnosed in children after a UTI

E}(D
Prevalerice of
Pobulation Total prevalence abnermalities
Study p(n) Age of abnormalities, S utaries,
excluding VUR (excluding
intexventions for VUR
1 week-9.5 years: 0)0
Honkinen 2000 266 (median 1.5 25/266 (9.4%) . A41266 (5.2%) T
months) N
4 days-12 months: 19/110 QO
Ring 1988 110 (median 3 17/110 (15.4%)
(17.3%) @,
months) LN
Burbige 1984 33 2 weeks-14 years 18/83{@?7%) 18/83 (21.7%)
McKerrow 1984 | 572 0-13 years 154@’ 7.5%
5 days-8 months:
Ginsburg 1982 86 (mean 2.1 %&6 (9%) 3/86 (3.5%)
months) C'\
744 (498 Q{ i
without N
Smellie 1981 VURand |0-12 years CSD 67/498 (9%) 25/498 (5%)
. N
246 with \\Q
VUR) O
Pylkkanen 1981 252 6-13 ye@ 61252 (2.4%) 3/252 (1.2%)
SI: Surgical intervention. *70% of tota‘];a'Uantlﬁed abnormalities are renal scarring; TSI due
to obstruction
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6. Etiology and pathogenesis of UTI

6.1 Bacterial profile and sensitivity pattern for UF¥in our
environment

The treatment for urinary tract infection (UTT) will often have to be established empirically in the
absence of information on the causative agent involved and its sensitivity to the different antibiot-
ics commonly used. Although a urine culture is common in the management of UTI in children,
unlike adults, sometimes the high degree of clinical suspicion or the patient’s condition requires
the establishment of empirical antibiotic therapy. The most likély etiology and its theoretical
profile of antimicrobial sensitivity should be considered whefchoosing the antibiotic, before
modifying the treatment in the light of disease developmentind microbiological study results.
For the epidemiological information to be useful, it must ¢dme from studies in local health care
settings, as there are significant local and regional differenées in the sensitivity of the microorgan-
isms involved.

A recent study published in Spain on the managenient of UTT in children reviewed the etiology
of various series of paediatric patients with UTT, and¥he sensitivity that the uropathogens isolated in
these series presented to the main antimicrobial agefits (Tables 9 - 12). To establish the susceptibility
profile of the least frequent uropathogens, UTTI seties from the general population (including adults
and children) were also reviewed®. This revieyw game to the following conclusions:

— Escherichia coli is the primary etigiogical agent of UTT in childhood (70-90% of cases).
Therefore, its sensitivity pattern will usudily determine the choice of empirical therapy.

— The predominance of E. coli is¢duced in certain circumstances when other microorgan-
isms increase their presence. Previgds exposure to antibiotics, a history of hospitalisation and
the presence of urinary abnormalities increase the likelihood that other microorganisms, such as
Proteus mirabilis, Klebsiella sppi-and Pseudomonas aeruginosa, are the agents responsible for
UTL. Enterococcus faecalis mugbalso be considered, especially in young children. More unusual
organisms are the following:QEnterobacter cloacae, Streptococcus agalactiae, Staphylococcus
spp., Serratia marcescens, ¥organella morganii, Citrobacter spp. and Acinetobacter spp. The
clinical information availabie at the time of diagnosis does not predict the etiology with certainty,
only staining tests and airicroscopic examination of the urine can help in selecting a particular
treatment. This additiénal test, which is usually not available, should be considered in patients
with high-risk UTIL.

— In our enyffonment, E. coli has a high percentage of resistance to ampicillin and to TMP-
SMX, so these aiifibiotics are not suitable as empirical treatments, although TMP-SMX resistance
has reduced somewhat in recent years. Among antibiotics that have a high activity against E. coli
in Spain areZnd and 3rd generation cephalosporins, phosphomycin, aminoglycosides and amoxi-
cillin clayaftanate. However, there is growing resistance to the amoxicillin-clavulanate combina-
tion in seme areas. Similarly, resistance to 1st generation cephalosporins is variable and in some
areas.h4s risen to levels that may compromise their empirical use.

— Data on fluoroquinolones, from the series of isolates from the general population, suggest
there has been a significant increase in resistance of E. coli to ciprofloxacin and other fluoroqui-
nolones. The few paediatric series that analyse these antibiotics show minimum percentages of
resistance. However, although the use of these antimicrobials in childhood is spreading, for the
moment it is limited to the treatment of complicated UTI, as directed by culture and sensitivity.

CLINICAL PRACTICE GUIDELINES FOR URINARY TRACT INFECTION IN CHILDREN 53



— Proteus mirabilis has a sensitivity profile similar to E. coli, although some series gf4rine
cultures in the general and paediatric population have shown a lower sensitivity to phgsphomy-
cin. Klebsiella pneumoniae has natural resistance to ampicillin, and maintains a high’sensitiv-
ity to other antibiotics usually active against it. The emergence of Klebsiella straing producing
extended-spectrum beta-lactamases may explain why some series, mainly those gtiginating in a
hospital, show a significant decrease in sensitivity to cephalosporins. Pseudomdnas aeruginosa
has a good sensitivity to carbapenems (imipenem and meropenem), piperacillifPtazobactam, cef-
tazidime, tobramycin and amikacin; this has reduced somewhat for ciprofloxa¢in and gentamicin.

— When choosing empirical therapy, it must be considered that althsugh 2nd and 3rd gen-
eration cephalosporins have a profile significantly better than amoxitillin-clavulanate for en-
terobacteria, only amoxicillin-clavulanate can cover for a possible, although rare, Enterococcus
Jaecalis infection. It must also be appreciated that a history of antibiogit therapy, hospitalisation or
urinary abnormalities increases the risk that the agent is resistant {@xcommonly-used antibiotics.

— Finally, given that no antibiotic can ensure 100% coverige for all possible microorgan-
isms, high-risk UTTI cases may need antibiotic combinations. f& combat a possible enterococcus,
ampicillin must be included in the combination. Also, if w¢ayant to cover for Pseudomonas aer-
uginosa, specific antibiotics should be associated, becausg, classic combinations, including gen-
tamicin, may be insufficient. Finally, in children it is rate0 have to use carbapenems to cover for
possible multidrug-resistant micro-organisms (Klebsjgila strains with extended-spectrum beta-
lactamases, Acinetobacter and Pseudomonas).

Additionally, the etiology and sensitivity dat@yor this review have been completed with data
from 9 subsequent national surveys.®*"* Results{or the series are tabulated, including exclusively
paediatric samples (for etiology and resistane¢)and those that include the general population (for
the resistance profile). Of the 9 studies reviewed, only two studies®>*” showed detailed informa-
tion on children. None of the series, whether from children or the general population, shows
significant changes in the etiology profite or sensitivity pattern with respect to the results shown
in the aforementioned review.

The results of the studies not #i€luded in the tables are summarised below:

Lerma et al. determined theguisceptibility to betalactams from a selection opportunity of 203
isolates of E. coli from UTTI insthe general Spanish population, with various resistance pheno-
types. All betalactams tested Showed a high activity with a sensitivity approaching 100% against
E. coli with susceptible ana“enicillinase-producing phenotypes. The strains with hyperproduc-
tion of penicillinase showed 100% resistance to cefuroxime and amoxicillin-clavulanate and
100% sensitivity to cefétaxime, piperacillin/tazobactam and meropenem. All antibiotics, except
amoxicillin-clavulangig, showed high activity against strains resistant to TEM-type betalactamase
inhibitors. Meropenem, cefminox and piperacillin/tazobactam showed the highest activity against
strains with extended-spectrum betalactamase, followed by amoxicillin-clavulanate.”

Tamayo gt al. found an overall prevalence of enterobacteriaceae producing extended-spec-
trum betalactamase of 3.6% (293/8139) in general population samples from several centres in
Madrid.” Far E. coli, the prevalence was 4.15% (279/6721). Tena et al. found a significant in-
crease {rem 1.9% to 4.9% of the prevalence in strains of E. coli from UTI in the general popula-
tion in (Castile-I.a Mancha between 2003 and 2007.7°
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Table 10. Sensitivity (percentages) of E. coli to the antibiotics most commonly used in paediziric
and national general population series

Author Year Period Percentage sensitivity to antibiotics 7Sample
AMP AMC c1G Cc2G C3G NIT GM TMP NAL FF CIP  Type Origin
SMX (
Diaz-Diaz e
1903 1992-1993 394 906 575 994 100 — 100 619 — — & Gijén
%%‘Imez 19951999 49 — 92 97 100 95 9 8  — — ¢ Oviedo
Hemdndez 0050000 20 85 80 95 99 90 95 65  — 99 ¢ Comunidad
2001 Valencia
Sgélja 1995-2001 367 933 95 993 100 944 966 773 — 100 ¢ Zamora
Andreu .
2002 413 908 — — 958 943 — 661 — 98 77  b* Spain
2005
Total (Spain)
393 919 91.1 931 962 68 &35 983 761 b* Andalucia
349 915 80.1 79.7 96.1 627 715 992 745 b*  Aragén
327 932 932 952 93.1 633) 592 986 748 b*  Acturias
279 817 786 908 87 725 7320 992 71 b*  Castillay
Andreu 2008 419 949 937 100 962 08.6 655 956 794 b* Leon
2008% 36.5 893 97.6 989 984 703 718 982 847 b Catalufia
418 943 88 9.1 959 657 609 974 684 br Madid
Community
363 89.7 897 89 959 63.7 507 985 627 b* rvalencia
632 956 98.5 985 984 75 801 993 875 b* Galicia
50.6 97 959 982  a4¢0 77 723 994 81 b*  puane
s Country
Segovia
Caro 429 87 824 914 99 906 905 693 638 941 766 b ol
ota
Narros 2007 372 876 81 897 %“&3.1 889 893 684 616 93 74  *
& *Hospital
2007 424 893 833 924)°957 91.6 912 698 651 947 782 *
*Outpatient
Ferndndez  1996-2006 439 988 788 _ @43 976 97.6 805
Diaz 1996-2001 447 842 5830833 917 91.7 80 ¢ Gijén
2008% 2001-2006 38.8 925 7547 855 Ol 94 742
Lorente
Garin 19972001 382 89.5 W44 929 68.8 99.1 709 a* Barcelona
2005
585‘;‘;7 2006 398 Y53 972 981 991 99 796 986 967 b  Gijén
Rodriguez
Lopez 19922003 356< 943 917 94 986 919 912 641 657 986 78  b* Cérdoba
20058
2003 92 91 95 96 93 64 59 98 T2 b*
Castile
Tena 2003-2000) 37.7 86.7 873 962 962 924 673 605 976 754
2o b* LaMancha
2010 2007 357 857 86.1 947 96 914 66 598 955 723

AMC: amoxicilliti~clavulanate; AMP: ampicillin; C1G, C2G, C3G: cephalosporin 1st, 2nd and 3rd generation; CIP: ciprofloxacin;
GM: gentamicin, FF: phosphomycin, NAL: nalidixic acid; NIT: nitrofurantoin, TMP-SMX: trimethoprim-sulfamethoxazole.
a: UTT in owtpatients; b: UTI inpatients and outpatients; ¢: UTI in hospitalised patients; *General population.

Table modifiéd from Eiros Bouza et al. (2007)*
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Table 11. Sensitivity of Proteus spp to the main antibiotics in different series

Author Year Period Percentage sensitivity to antibiotics Sampfi

AMP AMC C1G C2G C3G NT GM TMP NAL FF  CIP  Type Stigin
SMX

Diaz-Diaz ) .

1008 1992-1993 50 967 867 933 967 — 100 567 — — ¢ Siion

%%rl‘mez 1995-1999 75 — 100 100 100 100 100 8 — 86 ¢ Oviedo

Hemdndez oos000 40 40 80 9 95 25 8 60  — — ¢ Community of

2001 RN Valencia

ggé‘:a 19952001 605 100 93 100 100 O 100 744 — 83 ¢ Zamora

Andreu 2002 616 939 — — 94 0 — 621 — 76 <Y b+ Spain

2005 o

Lorente

Garin 19972001 566 929 984 — — 12 — 619 —  f4% 78  a*  Barcelona

20055

12)85‘;‘6’7 2006 605 100 907 — 100 93 902 68 — @ 922 976 b  Gijén

Rodriguez 19922003 544 953 89.6 985 100 143 902 5320842 897 915 b*

Lopez Cordoba

2005 2003 — 97  — 97 100 — 91 497 8 8 94 b

AMC: amoxicillin-clavulanate; AMP: ampicillin; C1G, C2G, C3G: cephalosporin 71st, 2nd and 3rd generation; CIP: ciprofloxacin; GM:
gentamicin, FF: phosphomycin, NAL: nalidixic acid; NIT: nitrofurantoin, TMP-88X: trimethoprim-sulfamethoxazole.
a: UTT in outpatients; b: UTT inpatients and outpatients; ¢: UTT in hospitalised patients; *General population.

Table modified from Eiros Bouza et al. (2007)*

Table 12. Sensitivity of Klebsiella spp. te:the major antibiotics in different series

Author Year Period Percentage .f,e;sitivity to antibiotics Sample

AMP AMC C1G C2G C3G NIT GM TMP NAL FF CIP  Type Origin
~ SMX

Matinez 19950999 — —  — 77 % 50 50 47 — 37 — ¢  Ovido

2001

Herndndez Community of

2001 1995-2000 O 0 75 85 100 60 90 75 — — — c Valencia

ggé‘: A 19952001 — 909 727 Y€64 955 90 955 100 — 88 ¢ Zamora

Andreu 2002 0 945 S - 977 611 — 932 — 78 93 b* Spain

2005

Lorente

Garin 1997-2001 0O 208 974 — — 593 — 3.8 — 91.1 89.1 a* Barcelona

2005%

Pardo il

200857 2006 60.5 100 90.7 — 100 93 90.2 698 — 922 976 b Gijon

Rodriguez 1992-2003 — 955 935 94 100 76 98 942 90 81.8 94 b*

Lopez Cordoba

20056 2003 9 8 — 8 100 8 95 8 91 72 94 b*

AMC: amoxicillin-clawjianate; AMP: ampicillin; C1G, C2G, C3G: cephalosporin 1st, 2nd and 3rd generation; CIP: ciprofloxacin; GM:
gentamicin, FF: phgsnhoinycin, NAL: nalidixic acid; NIT: nitrofurantoin, TMP-SMX: trimethoprim-sulfamethoxazole.
a: UTI in outpatients;o: UTT inpatients and outpatients; c: UTI in hospitalised patients; *General population.

Table modified Zom Eiros Bouza et al. (2007)*
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6.2. Mechanism of action of bacteria on the urinary tract

6.2.1 Bacteriological data

Except in the neonatal period, during which UTT may occur haematogenously-in most cases it
occurs by gram-negative bacteria ascending from the intestines (enterobacterisiceac) which con-
taminate the perineal area.>**"

Of these, Escherichia coli is by far the organism isolated most often;Causing about 80-90%
of all UTIs in children. The remaining infections are caused by other enterobacteriaceae, such as
Proteus mirabilis, Klebsiella pneumoniae, Citrobacter and Enterobgtter. Infection with Proteus
mirabilis occurs more frequently in males, probably because of the presence of this germ in the
balanopreputial sac.>*7

A small number of infections are caused by gram-positive~£occi. Among them, the most fre-
quent is Enterococcus and, to a lesser extent, the group B Strepiococcus and other gram-positive
cocci. These germs are most common in newborn childrens-although UTI caused by gram-nega-
tive bacteria is also found in newborns. Staphylococcus algreus, Staphylococcus epidermidis and
Staphylococcus saprophyticus can also cause UTI, but#gry rarely.>¢+7

Hospitalised patients with a history of their urigdary tract being inspected by instrumentation,
can also catch urinary tract infections caused by:bacteria typically found in hospitals, such as
Pseudomonas aeruginosa, Serratia and Staphylécoccus. Candida albicans usually occurs pref-
erentially in patients who are immuno-comprogaised or who have been subjected to urinary cath-
eters for long periods of time after a prolonged use of broad-spectrum antibiotics.?**7

Viruses have a limited role in causing¥nfections, although the adenovirus and BK virus fre-
quently cause haemorrhagic cystitis, especially in immuno-compromised patients.™”> Anaerobic
faecal flora rarely causes UTI, despite.being far more abundant than . coli in the facces.

6.2.2 Pathogenesis

The pathogenesis of UTT is complex and many factors (bacterial, immunological, anatomical, uro-
dynamic, and genetic, for example.) may influence its location, course and prognosis. The exist-
ence of an individual and genetic predisposition to developing UTTI is now accepted. Predisposed
children have a lower defonce against gram-negative bacteria, especially Escherichia coli, which
is the germ that causesatiost UTIs and is the most studied. The severity of the UTI: APN, cystitis
or asymptomatic bacferiuria, will depend on the host’s defensive capability and the virulence of
the bacteria.™

There is clitftal and experimental evidence that bacteria (enteric) ascend through the urethra
from the intesfine in UTT.”7"® After colonising the periurethral area, the bacteria reach the bladder
and from thefe reach the kidneys through the ureters.

6.2 3 Bacterial factors

Thesability of microorganisms to adhere to uroepithelial cells is the primary cause of the initial
colonisation of the bladder mucosa and the subsequent rise of bacteria to the upper urinary tract.
This can occur even in the absence of structural abnormalities like VUR.

Adherence to uroepithelial cells is achieved through specialised filamentous structures called
pili or fimbriae located on the bacterial capsule.”™
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There are several types of fimbriae: Type 1 fimbriae are often found in bacterial straips€aus-
ing cystitis and asymptomatic bacteriuria (34%), and hardly ever in APN (5%).%°%! It wagyecently
reported that this type of fimbriae did not contribute to the inflammatory response in the mucosal
uroepithelium in UTL.#

E. coli strains with type 2 or type P fimbriae are present more in patients with APN symptoms
(76-94%) than cystitis (19-23%), asymptomatic bacteriuria (14-18%) and in faegés of healthy in-
dividuals (7-16%).%8

It was recently shown that P fimbriae are encoded by a group of 11 gefies (pap gene cluster)
and are carriers of a specific adhesin, Gal(alpha 1-4) Gal-binding PapG-adhesin.®> This adhesin
is essential in the pathogenesis of renal infection and binds to specific.receptors, the glycosphin-
golipids, of epithelial cells lining the urinary tract.® Mutations havecbeen described in some of
these genes that prevent the expression of some P fimbriae, preventing some strains of bacteria
from adhering to the uroepithelium.®

6.2 4 Host factors

When uropathogenic bacteria invade the urinary tract @here is an immune response from the
uroepithelial cells that plays a vital role in a patient’s s@sceptibility to UTL

Recently discovered were a family of receptdis called toll-like receptors (TLLR) which are
expressed in uroepithelial cells acting as sentinels;and have the ability to recognise certain mol-
ecules associated with uropathogenic bacteria.®

To date, 11 TLRs have been identified,cof which TLR 2, 4 and 11 have the greatest impor-
tance in the pathogenesis of UTIL. TLR2 identifies lipoproteins in gram-positive bacteria, and
TLR4 the lipopolysaccharide endotoxins:Gt uropathogenic bacteria such as E. coli. TLR11 also
recognises uropathogenic bacteria and protects the kidney from ascending infection. However, so
far the role of this receptor in human HI'T has not been established.®*!

Under normal conditions, E. #&li fimbriae bind to the specific receptors mentioned above,
recruiting TT.R4 and releasing a@ransmembrane signal that triggers the production of various
inflammatory mediators, such a§xXytokines, chemokines, defensins, complement system proteins
and other adhesive peptides. cFhis leads to an inflammatory response from the renal tissue and
the arrival of immune cells@uch as neutrophils from the capillaries. Although this removes the
bacteria, the effects of thé<inflammatory process can be destructive for the host itself, with the
formation of scar tissue-&! the site of inflammation. In other words, the scar formation is more a
consequence of the inframmatory process than a direct result of the bacterium itself.®®

In ABU, the ufopathogenic bacteria lose the expression of many virulence factors and have
little ability to indice any immune defence from the mucosal uroepithelium. Thus, experimental
studies and clinsgal trials in children with ABU have observed a reduced expression of TLR4,
relative to coritwol subjects. As a result, these patients may be asymptomatic for long periods of
time withouy$provoking a destructive response from the host; i.e., the lack of response of the mu-
cosal uroefithelium may be a protective mechanism against renal damage.*

Lggal production of chemokines, including the main example 11.-8, is central to the migra-
tion o neutrophils from the capillary wall to the tubular lumen, where they interact with patho-
genSydestroying them. It is precisely the uropathogenic bacteria with P fimbria that stimulate their
release in the renal epithelial cells.®8%%

Experiments with mice have shown that those not expressing the I11.-8 receptor do not pro-
duce the proper migration of neutrophils. Also, KO mice for the cytokine receptor 1L-8 (CXCR1)
are more prone to developing APN and renal scarring, due to a dysfunction in the response of
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these neutrophils. Clinical studies describe children prone to APN having a reduced expresgsion of
the cytokine receptor I11.-8, with respect to controls.*

The Tamm-Horsfall protein is the most abundant protein in urine and is expressed exclu-
sively in the ascending limb of the loop of Henle. There is recent evidence that this protein plays
an important role in the immune response of the urinary tract antibacterial defence. It acts as an
endogenous modulator for the activation of granulocytes, monocytes, etc; preyests the colonisa-
tion of uropathogenic bacteria; and, by binding to type 1 fimbriae, interferes with the bacteria
attacking the urinary tract. It may also have a pro-inflammatory role, due to-iiducing the matura-
tion of dendritic cells through a complex mechanism involving the activafion of TI.R4 and the
transcription factor NF-kB.#

The bacteria are capable of activating the complement system, l¢ading to their opsonisation.
However, as well as bacterial clearance, activating the complement taay lead to tissue damage in
the host. Experimental studies have shown that inhibition of the camplement system decreases the
inflammatory response and potentially reduces the degree of tissiie damage.®®

The body’s immune response during UTT includes theJocal release of p-defensins by the
renal epithelium and a-defensins by neutrophil infiltrates,which, among other effects, leads to
the death of pathogens.®®°¢ There are also molecules thatadhere to the vascular endothelial cells,
which are critical for the inflammatory cells to leave cigtillation and infiltrate the surrounding tis-
sue towards the local inflammatory process.®

To summarise, the local molecular events referred to as a result of interaction between the
urinary tract cells and pathogenic bacteria seem ¢o’ be a determining factor in the clinical conse-
quences of UTI. The inter-individual variabiliti~of cell response, probably related to some poly-
morphisms of candidate genes, may be responsible for the increased susceptibility of some in-
dividuals to contract recurrent UTT and de¥elop progressive renal damage. When the molecular
basis of the pathogenic mechanisms in U-FI is better understood, susceptible individuals will be
better identified. This in turn will lead tgymore specific treatment strategies which are more effec-
tive at preventing complications.®®

6.2.5 Other defence mechanisms

Urine is an excellent mediug® for bacterial growth, and when bacteria reach the bladder they
multiply easily.

One of the defence gmechanisms against bacterial growth in the urinary tract is based on uri-
nation itself, which leads to a continuous shedding of surface epithelial cells that are attached to
the bacteria. The bacteria are washed from the bladder through repeated urination and the sterility
of urine depends laf@ely on there being no interruption in urine flow.*”*

Urinary tra¢@obstruction with urine stasis, either due to a mechanical process in relation to
a congenital 2bnormality (e.g., hydronephrosis, ureterohydronephrosis, duplication, ureteroceles
or valves), ora functional problem in connection with a dysfunction bladder, for example, is one
of the mosgimportant predisposing factors for UTI and renal damage. Increased residual volume
and bladder distension as a result of an obstruction promote bacterial growth.*”!%

A¢already mentioned, bladder dysfunctions (e.g., urinary urgency syndrome, dysfunctional
voiding with detrusor sphincter dissynergia and lazy bladder syndrome), are predisposing factors
for recurrent UTI, especially in women. This is because they result in conditions like increased
residual urine volume or a dilated bladder with intravesical pressure elevation.!?!1%

Similarly, there is a correlation between constipation and recurrent UTL. While this may be
the result of mechanical factors related to compression of the bladder and the bladder neck by the
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faeces, it is more likely to depend on the coexistence with dysfunctional voiding and incetplete
emptying of the bladder (dysfunctional elimination syndrome). Improved bowel habif&~usually
decrease the incidence of recurrent UTI, especially if associated with a regular voidin&pattern.

Sexual activity is one risk factor for acute cystitis, especially in sexually active adolescents;
however, this is much less frequent in men. '

6.2.6 Vesicoureteral reflux

VUR leads to infected urine in the bladder ascending towards the upper utihary tract, without the
bacteria having to be especially virulent. In a study of children with re¢drrent APN, only 36% of
infections due to E. coli with P fimbriae were affected by VUR.1%

Of children with VUR, 25-50% had their first sign of a UTL,"*¢compared with 0.4-1.8% who
did not.*07108

In the presence of VUR, approximately 80-90% of patienits with febrile UTI have an abnor-
mal DMSA #1919 and this is particularly true when the refluxds moderate to severe (grade IV-V).
The probability of these patients having APN is 2 times highier (67%) than those with mild reflux
(32%) and those with no reflux (34%).1%¢11

However, most patients with an altered DMSA diginot have VUR (60-68%) at the time of the
study.'% 1113 Thig underlines the importance of hosldefence factors and bacterial virulence in the
pathogenesis of APN in children. It also supports #ie theory that reflux is not essential for APN to
occur, although reflux is a factor favouring its oegiirrence, especially if severe.
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7. Protection and risk factors for UTI

7.1 Lack of hygiene as a risk factor for UTI: Using’a
nappy and Oxiurasis

Key questions:

¢  Does a lack of hygiene when using a nappy affect the incidence ofUTI?

¢ Does a lack of hygiene related to the presence of oxiurasis affeaithe incidence of UTI?

The periurethral area is colonised by anaerobic and acrobic bagieria from the gastrointestinal
tract, which are part of the defensive barrier against pathogefd. Some circumstances, such as
the use of certain nappies in children who are not yet toilet-tiained'* or infestation by pinworm
(Enterobius vermicularis), especially in schoolgirls,!* can tipset the balance of this barrier and be
risk factors for urinary tract infection (UTT), by promotin&the periurethral colonisation of patho-
genic bacteria from faeces.

A study in 2 paediatric hospitals in Finland, included in the NICE CPG,  Case-control
investigated the role of different types of nappieg ¥superabsorbent, normal  study 2+
and washable cotton) and care habits as a risk actor for UTI in 196 cases

admitted for a first episode of UTI (104 gitls, 92 boys, mean age 0.60

years, range 0.03-2.89 years) and 196 contrels hospitalised for other causes

(104 girls, 92 boys, mean 0.62 years, raige 0.02-2.76 years). Both cases

and controls wore nappies day and night. The study found no significant

differences in the type of nappy usedssuperabsorbent (OR 0.95, 95% CI

0.62-1.46), normal (OR 1.04, 95%¢’1 0.69-1.57), washable cotton (OR

1.00, 95% CI 0.46-2.16); nor in the care habits (number of nappies used

daily, number of stools per dayysirequency of washing the buttocks, time

without a nappy per day and frequency of nappy rash)."

A Japanese study investigated the association between the nappy changing  Case-control
frequency and the presenge of UTT in 128 children not yet toilet-trained (age  study 2-
2 months to 2.5 years) drcated at an outpatient paediatric clinic due to fever

>38°C with no symptaims consistent with upper respiratory tract infection.

There were 32 childfen with UTT (14 boys and 18 girls, age 1.2+0.6 years)

with UTI who had a significantly lower frequency of nappy changes
(P<0.0001); alsoythe number of stools per day was 0.5-5.0 (mean 1.4+1.0)

and the number of nappy changes was 3-8 (mean 4.7+1.4). Whereas in the

controls, 9¢zshildren were without UTT (52 boys and 44 girls, age 1.1+0.6

years), thesnumber of stools per day was 0.5-5.0 (mean 1.6+1.1) and the

numberdsf nappy changes was 5-11 (mean 7.5+1.4).1
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A hospital study in Iran studied the type of nappy (superabsorbent, normal,  Case-conigol
and washable cotton) as a risk factor for UTT in hospitalised girls (age 1-24  study 2¢
months): 59 (age 9.57+6.06 months) for a first UTT and 59 (age 9.60+5.80

years) there for other reasons (usually surgery). Those with UTI had a

greater use of the superabsorbent nappy (62.71% vs 35.59%, OR 3.29,

P=0.005) and more use of the normal nappy in girls without UTI (64.41

% vs 37.29%, P=0.005). There were no differences between the groups

regarding the number of nappies used per day (P=0.15) nor time between

nappy changes (P=0.14).!*

A study in Turkey evaluated the presence of Enterobius vermicularixs¢ggs  Case-control
in 55 girls (age 6.7+3.1 years) diagnosed with UTT and 55 girls (age77.0£3.9  study 2+
years) with no history of UTI. The study showed that 36.4% of-girls with

UTT had pinworm eggs in the perianal and/or perineal region,<¢mpared to

16.4% of gitls in the control group (P<0.05). There were ng" statistically

significant differences by age in the 1-6 year age group (16% of girls with

UTT had pinworm eggs vs 12% in the control group), whil¢in the 7-14 year

age group, 53% of girls with UTI had pinworm eggs ¢gmpared to 19% in

the control group (P=0.012)."7

A study included in the NICE CPG conducted in ¢li¢ United States assessed — Case-control
the presence of pinworm in 41 girls (mean age:5 years) with a history of  study 2-
recurrent UTT and 58 girls (mean age 6.4 yeatsy without. The study showed

that 22% (9/41) and 5.2% (3/58) of girlgprespectively, gave a positive

Graham test.!!

A study in Turkey evaluated theresence of urinary symptoms and  Case-control
bacteriuria in 380 schoolgirls: 150r(39.5%) with a positive Graham test  study 2-
and 230 (60.5%) with a negative. There were no statistically significant

differences (P>0.05) in the fregiiency of dysuria in those positive (18.7%)

and negative (14.8%) for pinworms. In contrast, girls testing positive for

pinworms had a statisticaliy’ significant (P<0.05) increased frequency of

nocturia (45.3% vs 6.1%gP<0.05), nocturnal enuresis (26% vs 10.9%) and

bacteriuria (12% vs 39518

A study in Chile gs3essed the frequency and type of genital inflammation  Case Series 3
and urinary tract"infection in 35 girls (aged 1.5-14 years) infected with

Enterobius vérmicularis. The study showed that 14 cases (40%) had

dysuria, 10 gases (29%) foul-smelling urine, 2 cases (6%) cloudy urine, 1

case (3%) &b hacmaturia, 4 cases (11%) of primary enuresis, and only 1 case

(B%) of UTL W

64 SNS CLINICAL PRACTICE GUIDELINES



Evidence summary

There were no significant differences in the type of nappy (superabsorbeng;yormal
and washable cotton) or care habits (number of nappies used daily, numbeg<of stools

2+ . . .
per day, frequency of washing the buttocks, time without a nappy pergay and the
frequency of nappy rash) in children with UTT and those without."

5 There is a significant association between less frequent nappy-&Hanges and the

i presence of UTT in children younger than 2.5 years (P<0.0001).'€

5. There is a significant association between the use of superabserbent nappies and an
increased risk of UTT in girls under 2 years (P=0.005).'**

o Girls with UTI have a higher prevalence of pinworm eggs in the perianal and/or
perineal region compared to girls with no history of UTH36.4% vs 16.4%).'""

5. There is a higher prevalence (P<0.05) of bacteriuria andidrinary symptoms (nocturia,
nocturnal enuresis) in school-age girls with a positigé pinworm test.'®

3 Among girls infected with Enterobius vermicula#ss, an increase in UTI cases was
not found.'s

Recommendations

It is recommended to change nappies frequently.

It is recommended to rule out pinwotg infection in girls with recurrent UTT.

7.2 Breastfeeding and its*protective role against UTI

Key question:

¢ Does breastfeeding give any protection against UTI?

Breastfeeding has a protective-eifect on a number of childhood infections, such as acute gastro-
enteritis, respiratory infectionsignd acute otitis media. Breast milk contains immunoglobulins (es-
pecially the secretory immumnoglobulin IgA), oligosaccharides, glycoproteins with anti-adhesive
properties and cytokines; #iey are all anti-infection factors.!'® There is less evidence on the protec-
tive effect of breastfeedifig against UTL

A study conducteddfi Sweden and included in the NICE CPG investigated — Case-control
the association bgtween breastfeeding and the risk of a first febrile UTT in  study 2+
200 children (85 boys and 111 girls, age 0.98+1.15 years, range 0-6 years)

attending the_hospital with a first symptomatic UTI, and 336 children

(147 boys add 189 gitls, age 0.97+1.15 years) without any history of UTL

The risk-oi 'UTI was observed to be higher in non-breastfed children than

those exolusively breastfed (HR 2.30, 95% CI 1.56-3.39, P<0.001). This

proteciive effect depended on the length and sex of the child. A longer

duration of breastfeeding was associated with a reduced risk of UTL the

risk of UTT increased more rapidly if breastfeeding was stopped at 2 months

of life than at 7 months. The protective effect was stronger in girls than in

men, with the risk of UTI in non-breastfed girls having a HR of 3.78, and

the risk in non-breastfed boys with a HR of 1.63, (P=0.0491)."
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A study conducted in Iran with 50 hospitalised children under 1 year old with
UTI (21 boys and 29 girls, age 8.7+3.3 months) and 50 healthy children (25
boys and 25 girls, age 9.1+2, 9 months), after routine home visits, showed
that a statistically significant number of exclusively breastfed children
had a lower risk of UTI than those who received breast milk substitute
(OR 0.1, 95% CI 0.027-0.329) and those on a mixed breastfeeding/breast
milk substitute diet (OR 0.33, 95% CI 0.124-0.866). Similarly, children
receiving the mixed feeding had a lower risk than those who received breast
milk substitute only (OR 0.3, 95% CI 0.091-0.920). This study also showed
that breastfeeding for over 6 months was associated with a reduced risk~of
UTI compared with a duration less than or equal to 6 months (ORc&29,
95% CI 0.121-0.714). 1*°

An Italian study of 128 children under 6 months old (81 boysaud 47 girls)
hospitalised with UTI and 128 controls (81 boys and 47 gifis) admitted
with an acute illness (excluding those diagnosed with acuié diarrhoea or
a breathing infection, since breastfeeding confers protectidon against these
diseases) showed that 50% of cases were breastfed (cither exclusively or
mixed) compared to 73% of controls. Those breastf@d had a statistically
significantly reduced risk of UTI (OR 0.38, 95% Ci4).22-0.65). *!

A retrospective study in the United States aggéssed the risk factors for
recurrent UTT in 84 children with UTI (52 gitlg and 32 boys, mean age 4.8
years, range 2.3-7.2 years), under 6 months old at the time of diagnosis
without abnormalities by radiography, difting a mean follow-up period of
4.4 years. The study showed that 31% &f children with recurrent UTT had
received less than 4 months of breastieeding, compared to 46% of children
without recurrent UTI; however,~this difference was not statistically
significant (P=0.297). 1*?

A study in the United Statesyevaluated the effect of breastfeeding as a
protective factor on a saniple of 315 children younger than 3 months
admitted for an emergenty or to the paediatric clinic via a urine culture
analysis. The study conctuded there were no significant differences in the
risk of UTI in breast{ed infants and those fed on breast milk substitute.'*
However, the findings of this study cannot be assumed as valid, given the
significant methodgatogical limitations of the study and inadequate statistical
analysis of the d4t that the authors performed.'?

Evidence suimmary

Case-conitol
study 2¢

Case-control
study 2+

Cohort study 2-

Cohort study 2-

2+

"The risk of first febrile UTI increases in non-breastfed children, compared with

those exclusively breastfed (HR 2.30, 95% CI 1.56-3.39, P<0.001)."

2+

Children exclusively breastfed had less risk of UTI than those receiving breast milk
substitute or a mixed feeding (OR 0.1, 95% CI 0.027-0.329) and (OR 0.33, 95 %
0.124-0.866), respectively. In turn, children receiving the mixed feeding has less
risk of UTTI than those on breast milk substitute (OR 0.3, 95% CI 0.091-0.920).12°
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o Breastfed children (exclusive or mixed) had less risk of UTI (OR 0.38, 953% CI
0.22-0.65).12

o Breastfeeding for more than 6 months is associated with a reduced risk ofiJTT (OR
0.29, 95% CI 0.121-0.714).12° C

2+ The longer the duration of breastfeeding, the lower the risk of UTI after stopping.'!

5 Children breastfed for less than 4 months had no statistically significant difference

) in the recurrence rate of UTI (P=0.297).1%2
Recommendations

c It is recommended to inform mothers of the benefits and-the protective effect of
breastfeeding when planning the feeding of their infants.

C It is recommended to continue breastfeeding for at ledst 6 months.

7.3 Phimosis as a risk factor for ULJ

Key question:

¢ Are uncircumcised boys more likely to have UN'T?

The aim of this review was to assess whether Aite presence of phimosis, which involves insuf-
ficient urinary flow and retention of secretions;tn the coronal sulcus, is related to the existence of

UTT and, if so, if it would need to be corrected by appropriate measures.

A SR of 12 studies (10 in North Ametica) included in the NICE CPG
evaluated the effects of circumcisionCon the risk of developing UTL. The
subgroup meta-analysis, conducted:gccording to the study design, showed
that in children of 1-3 years of age ¢data from 4 cohort studies), in children
aged 1 month to 5 years of age<{data from 7 case control studies) and in
children aged 3 months to 10 years of age (data from 1 RCT), circumcision
reduces the risk of UTI (OR,0:13, 95% CI 0.07-0.24), (OR 0.13, 95% CI
0.07-0.23) and (OR 0.13::95% CI 0.01-2.63), respectively. The overall
result of the meta-analy§is showed a beneficial effect for circumcision in
reducing the risk of ULF(OR 0.13, 95% CI 0.08-0.20)."

A study includedcsi the NICE CPG conducted in the United States on a
population of 28812 newborns during 1996 (including 14,893 boys, of
whom 64.9%yere circumcised in the neonatal period), found that the
average age &f diagnosis of UTT was 2.5 months in uncircumcised boys, 4.5
months in gifcumcised boys and 6.5 months in girls.

Additionally, data from a second cohort study of 20,587 newborns in 1997
followed for the first 12 months of life calculated the following for the incidence
of ¥ in the first year of life: 1/47 (2.15%) in uncircumcised males, 1/455
(0.22%) in circumcised males, and 1/49 (2.05%) in gitls. The probability of a
first UTT in uncircumcised boys during the first year of life was 9 times higher
than in circumcised boys (OR 9.1, 95% CI 5.2-15.7, P<0.001)."
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A study included in the NICE CPG conducted in the US on the population of
all newborns in military hospitals (n=427,698), found that circumcised boys
were less likely to suffer a UTI in the first year of life than uncircumcised
ones (0.09% vs 1.0%, P<0.001).1!

An Australian study included in the NICE CPG of 144 boys with UTI
(median age 5.8 months) and 742 boys without UTT (median age 21 months)
found that 1.4% of children with UTI were uncircumcised compared (o
6.3% of children without UTI (P=0.02).1

A study in South Korea on a sample of 190 children (158 uncircudixcised
boys and 32 girls) diagnosed with first UTI (mean age at diagnosis$ét. 1+2.5
months) investigated the incidence of recurrent UTT and related ¥isk factors
(including phimosis) for 1 year. Children who had physiologiCal phimosis
with a non-retractable foreskin (125 boys, 79.1%) weres-administered
hydrocortisone ointment 2 times daily for 2-4 weeks; physiotherapy was
carried out, and the parents invited to wash the urethral.rigatus of the child
once daily. At the end of treatment, the foreskin was retzactable in 75 boys
(60%). The study showed that the recurrent UTT ratesvas lower in children
with a retractable foreskin (either originally or after treatment) than those
with a non-retractable foreskin: 17.6% (19/108) v 34.0% (17/50), P=0.022.

After using multivariate logistic regression,<the same study showed that
for boys the presence of a non-retractable fefeskin (OR 8.8; 95% CI 3.2
to 24.5), the presence of APN (OR 4.6, 95% CI 1.6-13.0) and the age of
6 months or less (OR 72.7, 95% CI 10,3-489) increased the likelihood of
developing recurrent UTT."**

A US study of the population of bogs born in the state of Washington during
1987-1996 (354,297 boys) studied those circumcised at birth while in the
hospital (n=130,475 males, 37%). It estimated the rate of complications
associated with circumcisior! and calculated the number of patients
needed to harm (NNH). Iie study showed that 287 (0.2%) of the total
circumcised males had gomplications related to circumcision occurring
during the neonatal peried and during hospital stay, while 33 (0.01%) of the
uncircumcised malesdii=223,822) had complications.

The number of pafi¢nts needed to harm (NNH) was 476, meaning that a
complication cawbe statistically expected after every 476 circumcisions
performed.'?

A meta-angysis of 4 prevalence studies estimated the prevalence of UTI in
boys circumcised at 3 months at 2.4% (95% CI, 1.4-3.5) vs 20.1% (95% CI,
16.8-284) for uncircumcised boys.*

Cohort sfady 2+

Case control
study 2+

Cohort study 2+

Cohort study 2+

SR of
prevalence
studies 3

The GEG took into account the consistency between the various studies that show an asso-
ciation between circumcision and the reduced risk of UTI when making their recommendations.
The evidence comes from studies in healthcare settings where circumcision is a common surgi-
cal practice for hygienic reasons or religious beliefs, especially in North America and in Muslim
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and Jewish people. This is why US and UK medical literature usually propose circumcisiery as a
necessary practice to prevent urinary tract infections.

However, the GEG believes that phimosis must not treated by surgical techniques alone, as
there are other less aggressive procedures, especially for children whose foreskin can be retracted,
who tend to be those older than 7-8 months of age. Furthermore, the practice of Circumcision is
not without potential complications, including bleeding, infection and/or meatd stenosis, if not
done properly.®® Therefore, the GEG considers that medical treatment to retractthe foreskin must
first be considered in recurrent febrile UTT associated with phimosis.

Evidence summary

Circumcision is associated with a decreased risk of UTIXOR 0.13, 95% CI 0.08-

2++
0.20).1

P During the first year of life, uncircumcised boys havesa9 times higher probability of
presenting a first UTI than circumcised boys (OR 2%, 95% CI 5.2-15.7)."

o Circumcised boys are less likely to suffer a WIT1 in the first year of life than
uncircumcised boys (0.09% vs 1.0%, P<0.001)*

o 1.4% of boys with a history of UTT are circusii¢ised, compared to 6.3% of boys with
no history of UTI (P=0.02)."

o A non-retractable foreskin increases thellikelihood of suffering a recurrent UTT (OR
8.8, 95% CI 3.2-24.5).1>

o Medical treatment (hydrocortisone &intment 2 times a day and physiotherapy) for
2-4 weeks helps to retract the foreskih in 60% of boys with physiological phimosis. '**
When circumcision is indicatedzo prevent UTIL, the benefits outweigh the possible

2+ complications, as only 1 cotgplication is expected for every 476 circumcisions
performed during hospital stay at birth (NNT 476, P<0.001).12

3 The prevalence of UTI iniCircumcised boys under 3 months is 2.4% (95% CI 1.4-
3.5), compared with 20:2% (95% CI 16.8-23.4) for uncircumcised.*
Recommendations
B It is recommendéd to explore and assess the foreskin in all boys with UTI, whether

associated withsstructural abnormalities of the urinary tract or not.

Circumcisidi should not be routinely performed even though there is an association
between ¢ifcumcision and reduced risk of UTI.

It is ree¥immended to try obtaining retraction of the foreskin by medical treatment

C in boys or infants with recurrent febrile urinary tract infection, with or without
malférmations or dysfunctions of the urinary tract associated with phimosis.
Ia.those boys or infants with recurrent febrile urinary tract infection, with or

B without malformations or dysfunctions of the urinary tract associated with phimosis

‘where phimosis persists after medical treatment, it is recommended to perform

circumcision.
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8. Clinical diagnosis of UTI

Key question:

e What is the validity of the clinical findings for diagnosis of UTT in childr¢fi?

Clinical suspicion of UTI in children is based on a series of signs and sybaptoms of variable
specificity.

For children in the preverbal stage, the symptoms are very non-specific; with fever of un-
known origin remaining the most widely used in normal clinical routigi¢), although the probability
of it being due to a urinary tract infection is only 5-7%.'2+

For children in the verbal phase, urinary symptoms such ag {aicontinence, dysuria or urinary
frequency point to a process of inflammation of the lower urinartract. These cystourethral symp-
toms are not always due to a urinary tract infection; and following these, there may be vulvovagi-
nitis, oxiurasis, crystalluria or functional voiding disorders(!5'*"

The presence of fever or back pain suggests a renal@arenchymal involvement.

Therefore, this question is aimed at defining the,tiscriminative power of the various signs
and symptoms suggestive of a urinary tract infectiefy in children.

The NICE CPG included 11 descriptive studiés fo answer the above question.  Case series 3
The studies found were divided according-1€02 different scenarios: children

attending emergency departments and children in primary care. The first

group consisted of 8 studies with a total of 1,797 cases aged between 2

weeks and 14 years; the second grougconsisted of 3 studies with a total of

101 cases.*

A series of recommendations were established from the prevalence data
of various signs and symptomsy with a table showing the importance of
different clinical manifestatiénis of UTI in pre-verbal and verbal children
(Table 14, Annex 1).
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A SR of 12 prospective studies (11 of them different to those in the NICE SR of

CPQG) included a total of 8,837 children under 18 years, divided into those ~ Diagnosiic test
older and younger than 24 months. The SR calculated the likelihood ratios  studigsia

of the different signs and symptoms in the 2 age groups: in isolation and in

combination

The most important clinical symptom in determining UTI in children
under 2 years of age (of whom there were more than 7,000 cases over the 8
studies) was the magnitude and duration of the fever; a combination of both
gave the most discriminating results:

Fever >40°C (2 studies): LR+ 3.3 (95% CI 1.3-8.3) and LR- 0.66 (95% CI
0.35-1.25); LR+ 3.2 (95% CI 0.7-15.6) and LR- 0.93 (95% CI 0.80-008).

Fever of more than 24 hours duration (1 study): LR+ 2.0 (95% £1'1.4-2.9)
and LR- 0.90 (95% CI 0.83-0.97).

Combination of fever >39°C for over 48h, with fever of unkiéwn origin (1
study): LR+ 4.0 (95% CI 1.2-13.0).

Children in the pre-verbal stage had other possible nog=specific signs and
symptoms of UTI (gastrointestinal symptoms, jaundyse, irritability, foul-
smelling urine, failure to thrive, refusing food, suprdpubic pain, hacmaturia,
malaise and crying), but they had a low predictivezalue in most cases, with
a LR+ less than 2.

These non-specific signs and symptoms_ were extremely diverse in the  Case series 3
PoYaal

various studies included in the NICE GP¢G, reaching up to 60% of the
cases."

In those over 24 months of age ¢f whom there were more than 1,000 SR of
examined over 4 studies), the presgnce of abdominal pain (ILR+ 6.3, 95%  Diagnostic test
CI 2.5-16.0), appearance of nexjincontinence (LR+ 4.6, 95% CI 2.8-7.6),  studies la
back pain (LR+ 3.6, 95% CI2.1-6.1), dysuria, frequency or both (LR+

range 2.2-2.8) were the most useful symptoms in detecting UTIL.'*® There

were doubts about whethersthese coefficients could be applied in practice.

The data for each sympi&in came from different studies.

In the verbal stage there are other symptoms (cloudy or foul-smelling urine,
haematuria, vomiting) which may also point to the presence of UTI in
children, but are aflittle predictive power with a LR+ around 1."®

In the various studies included in the NICE CPG, these other verbal phase  Case series 3
symptoms (¢joudy or smelly urine, haecmaturia, vomiting) were of very low
prevalenge;“less than 20%."

Othet‘considerations that the GDG took into account were related to the need to weigh the effective-
ness™of the clinical presentations for definitive diagnosis of UTT and its major clinical impact, as
demonstrated in the SR, by calculating likelihood ratios for the different signs and symptoms alone
or in combination, in the 2 age groups, such that the post-test odds of having a UTI from the initial
clinical signs did not exceed 30% (even after the combination of various signs and symptoms)."* The
GDG concluded therefore that a suspected diagnosis would require confirmation by urine analysis.
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Evidence summary

Ia

In children aged 0-24 months, the presence of fever >39°C for more than#s hours
without apparent source of fever is the most useful clinical manifestation for
identifying a UTT (LR+ 4.0, 95% CI 1.2-13.0).'8

Ia

In children over 24 months of age, the presence of abdominal pain fxR+ 6.3, 95%
Cl12.5-16.0), back pain (LR+ 3.6, 95% CI 2.1-6. 1), dysuria, polakidsia or both (LR+
range 2.2-2.8) and the emergence of new incontinence (LR+ 4.6;95% CI 2.8-7.6)
are the most useful symptoms for detecting UTIL.*#

Ia

All signs and symptoms present in children under 24 menths of age had small
changes in the probability of confirming UTI (LR+<5, LR&50.2)."

Ia

Most symptoms present in children over 24 months of age had small changes in the
probability of confirming UTT (LR+<5, LR->0.2).'8

Childreninthe pre-verbal phase had non-specific signgiand symptoms (gastrointestinal
symptoms, jaundice, irritability, foul-smelling urit¢, failure to thrive, food refusal,
suprapubic pain, haematuria) that may indicateA411."!

Children in the verbal phase had some sympioms (cloudy or foul-smelling urine,
haematuria, vomiting) that may indicate UEH"

Recommendations

A

Clinical suspicion of UTI in childien from the clinical manifestations requires
laboratory confirmation, due to itS fow discriminative ability.

A

In children under 24 months of-@ge with fever without focus it is recommended to
take a urine test to rule out U4,

In children over 24 months-old, with symptoms of abdominal or back pain, fever,
dysuria, frequency or both; or the onset of incontinence it is recommended to take a
urine test to confirm UAY:
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9. Biological diagnosis of UTI

9.1 Urine collection method

Key question:

*  What s the method of choice for urine collection for the diagnosis 6f UTI?

Unlike for other age groups, in childhood it is usually considered neagssary to confirm diagnosis
of a urinary tract infection microbiologically.” A valid diagnosis of trinary tract infection (UTT)
is essential to prevent too many or too few inappropriate diagngstic or therapeutic procedures.
Therefore, collecting urine samples suitable for cultivation is vezy important.

The ideal urine collection method should be simple, valid, cost-effective and acceptable
for children, families and carers. There are 2 methods used/for urine collection in our environ-
ment: ‘clean catch’ for children who can control urination4nd an adhesive perineal bag for those
who cannot.'®1?* However, these techniques involve so@e risk of contamination, especially the
perineal bag, leading to false positive or uninterpretable urine cultures. This risk depends on the
thoroughness of cleaning the perigenital area and, i the case of perineal bags, the frequency of
device replacement and monitoring to remove th@emitted urine as soon as possible. Some col-
lection techniques used in other countries (e.g. &fcrile pads) are barely used in our environment.

When assessing the adequacy of a urinelcollection technique, both its diagnostic validity and
the cost of any diagnostic errors incurred «filist be considered. Undiagnosed UTI will result in a
therapeutic delay and a possible increased risk of kidney damage; whereas, UTT misdiagnosed
due to urine contamination can initiatecd series of inappropriate diagnostic and therapeutic pro-
cedures.

Suprapubic aspiration (SPA) @s“considered the reference urine collection technique,'* but it
is invasive, uncomfortable for thexchild, and depends largely on the ability of health workers and
the bladder urine volume availéble. Bladder catheterisation is also invasive, is easier to perform
than SPA and allows for the céllection of small amounts of urine, but does not completely rule out
the risk of contamination.3*43oth SPA and bladder catheterisation are routinely recommended as
confirmatory tests for compromised patients who need immediate treatment.”

The criteria used {ot the interpretation of urine cultures have a major impact on the evalua-
tion studies of diagnéstic tests for urinary tract infection. Firstly, there is no absolute consensus
for the microorgarism count considered significant for each urine collection technique;™' and
secondly, the integgpretation of mixed growths like contaminated urine is also heterogencous. A
urine culture pesult reported as contaminated leads to clinical uncertainty and a delay in diagno-
sis. While, in the evaluation of diagnostic tests, it distorts the evaluation of validity, as a large
number of &mples cannot be classified. To solve this problem, many studies choose to exclude
or misclassily these samples, without providing sufficient information for us to adjust for their
results.'® In response to the question of which urine collection method is the most appropriate,
the patient’s clinical situation (the importance of quick diagnosis or treatment) and their ability
to ¢oiitrol urination should be taken into account. The validity, feasibility and acceptability of the
various techniques available will be assessed for each circumstance.
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9.1.1 Diagnostic validity of a urine sample collected via clean catchi

A SR included in the NICE CPG analysing data from 5 studies comparing SR ol diagnostic
clean catch with SPA showed acceptable diagnostic validity indicators: a  teststudies 11
sensitivity range of 75-100% and specificities of 57-100%. The weighted

positive and negative likelihood ratios were 7.7 (95% CI 2.5-23.5) and 0.23

(95% CI1 0.18-0.30), respectively."!

Two studies with very few patients - one with 60 circumcised male infagts  Diagnostic test
and the other with 49 infants (22 boys and 27 girls) - found acceptable  studies II
diagnostic accuracy indicators for clean catch over SPA (sns: 100% and

88.9%, spc: 97.3% and 95%).133134

One study comparing the diagnostic validity of samples<gollected by  Diagnostic test
clean catch with catheterisation found a similar rate of falsé positives for  study III

the diagnosis of UTI in urine samples from uncircumci€d boys in both

methods, but with higher micro-organism counts in the gi€an catch method.

However, this study did not use a reference techniquedy

9.1.2 Diagnostic validity of urine coilected in a sample bag

A SR included in the NICE CPG analyséd data from 3 studies evaluating SR of diagnostic
the diagnostic validity of a urine sampi€s from a collection bag. The first  test studies 11
compared a urine collection bag withCeatheter urine collection in children

under 5 years old (LR+ 5.5, LR- 0:24) and children up to age 11 (LR+ 3,

9, LR- 0.3). The other 2 studies in¢luded in the SR compared urine from a

collection bag with urine colle¢ted via SPA, obtaining very different LR-

results with: LR+ 7.7, LR- 0.0Uand LR+ 5.4, LR- 0.55. The SR concluded

that there were insufficient data to draw conclusions about the use of urine

collection bags.™

A study included in the NICE CPG compared the contamination risk for ~ Cohortt study 2+
urine samples collected by bag with samples from catheters. The study

concluded that thetirine collection bag is associated with an increased risk

of contamination4OR 13.3,95% CI 11.1-16.7).1

Astudy inclgéded in the NICE CPG compared the contaminationrate forurine  Case series
samples cdiected by bag versus those collected by clean catch in children  study 3
under 2¢ycars old. The study observed a higher rate of contamination in

the urig¢ from collection bag samples (11/23 contaminated samples versus

023+
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A study included in the NICE CPG compared the validity of a urine sample
for dipstick analysis collected by a bag and by catheter. The results were
LR+ 2.24, LLR- 0.24 for the bag and LR+ 23.67, LR- 0.30 when collected
by catheter.!!

A study included in the NICE CPG compared dipstick test results for urine
samples collected by bag with those from bladder catheterisation. The
leukocyte esterase results were LR+ 4.75 and LR- 0.29 by bag and LR
14.33 and LLR- 0.15 by catheter. For nitrite, the results were LR+ 12.5 and
LLR- 0.76 by bag and LR+ 0.77 and I.R- 0.58 by catheter."!

A study in Spain compared the utility of urine culture analysis $@mpling
by perineal bag with that collected by bladder catheterisation @ SPA, as
a method of diagnosing urinary tract infection in children witdout bladder
control. The study found a high prevalence of false positives:36/42 (86%),
with a PPV of 14% for urine collection by perineal bag.'*

One study estimated the prevalence of false positiygs in urine samples
collected by bag with SPA in children under 24/months admitted with
suspected UTI. The study found a high prevaience of false positives
(73.7%) for the diagnosis of UTT in the urine saniples collected by bag than
with SPA. 1%

One study estimated the validity of urin€ samples for culture analysis
collected by bag compared to those b catheterisation in children under
3 years of age with fever of unknown origin. The study found a high
percentage of false negatives (29%) Lot the diagnosis of UTI from the urine
bag samples. This finding, at variance with that observed in other studies,
would call into question the congtusion that negative urine culture results
from samples collected by bagswle out UTL"”

One study assessed the valadity of the urine dipstick analysis for samples
collected by bag and catbeterisation for the diagnosis of UTTI in children
under 2 years old. Theestudy found that leukocyturia results were not valid
in urine collected by &ag.'*

Diagnostietest
study LIT

Diagnostic test
study III

Diagnostic test
study III

Diagnostic test
study III

Diagnostic test
study III

Diagnostic test
study III

9.1 3 Diagnostic validity of a urine sample collected by sterile pads

A SR inciuded in the NICE CPG analysed data from 4 studies of the
diagnoS§iic accuracy of urine samples collected using sterile pads. Three of
the gtudies compared samples collected by pad and by bag. The fourth study
compared samples collected by pad and by SPA. The SR concluded that
there were insufficient data to draw conclusions on using urine collection
pads.t
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A study included in the NICE CPG conducted in Britain found that RCT 1+
contamination rates were reduced for pads kept on for less than 30 minutes.*!

A study investigated the views of families on 3 methods of urine collection  Observational
in infants: clean catch, bag and pad. The families preferred the pad, followed  study 3
by the bag (more distressing) and finally by clean catch (more difficult)."

9.1 4 Other comparisons

A SR included in the NICE CPG included a study comparing thegyresults SR of diagnostic
of urine culture samples from early stream bladder catheterisatiofrwith the  test studies 11
results from late stream samples, which showed strong agreemeit. !

A cohort study compared the success rate of various brands of collection — Cohortt study 2+
bags in the UK in terms of applicability and operation.'*

A study in Israel compared the levels of pain usingZa visual analogue scale  RCT 1+
for catheterised children and those undergoing SBA. The study concluded

that the pain associated with SPA was greaterthan that associated with

bladder catheterisation."

Three studies evaluated the performamce of conventional SPA with  RCTs 1+
ultrasound-guided SPA, and concludedthat ultrasound checking for the
presence of urine increased the success rate.!!

Two clinical trials with methodolggical limitations had mixed results when  RCTs 1-
comparing the success of SPA andjbladder catheterisation for collecting urine

and the volume obtained. Ongsef the tests’ concluded that catheterisation

supplied more volume of wgine and on more occasions, while the other

test"** found no differencesin the effectiveness of the two techniques.

When making rezdmmendations, the GDG took into account the limitations in our country re-
garding the possiblegpplication and widespread use of some of the methods included in the volume of
evidence for collegting urine. For example, sterile pads are not used here, although it would be useful
to evaluate theirefficacy with specific studies. SPA cannot be performed routinely in primary care and
ultrasound guidance is also not usually available. Also, catheterisation cannot always be performed
in primary cate at all times, even though the technique does not require special hospital environment
resources Iifthe daily practice in primary care it is not in widespread use. Similarly, urine collection by
an invasiye method should be assessed when there are circumstances that might prevent the sample to
be proeessed within the recommended time and will therefore run a high risk of contamination.

Further aspects that the GDG also took into account are related to the impact of the urine col-
lection technique on the patient and its validity. False positives in diagnosis have a major impact
on healthcare resources (on hospitalisation, drugs, imaging studies, etc), whereas febrile UTT left
untreated due to false negatives or a delay in diagnosis may be responsible for permanent kidney
damage. In short, contaminated urine cultures cause uncertainty and delay in diagnosis.

78 SNS CLINICAL PRACTICE GUIDELINES



The urine collection method has shown a direct relationship with the percentage gf{alse
positives, false negatives and contaminated urine as well as having an impact on the véjidity of
urine profile parameters. The use of non-sterile techniques involves a greater risk of $ilse posi-
tives and contaminated urine, and the use of safer diagnostic methods in children>who cannot
control urination involves the use of more aggressive methods. There are few studies evaluating
the pain and immediate side effects of these techniques, and there are no studi€y evaluating the
long-term consequences of diagnostic methods that may need to be used seves times before the
patient has control over urination.

Evidence summary

II

Clean catch urine samples give acceptable diagnostigyvalidity indicators when
compared with samples from suprapubic puncture (SPg&).!! 133134

2+/3

Urine bag samples are at high risk of contaminatiopygompared with those obtained
by bladder catheterisation or clean catch."

I

Urine collection bag samples have a high pretdience of false positives (86% and
73.7%).122136

I

Dipstick parameter validity depends on fthe urine collection technique. Urine
samples collected by perincal bag have@ lower validity than those of bladder
catheterisation. ¥

1+

Ultrasound-guided SPA is more succg¥stul than conventional.'!

1+

The pain associated with SPA:ds” greater than that associated with bladder
catheterisation*!

II

There are insufficient data onpsthe diagnostic accuracy of urine collection using
sterile pads."

Recommendations

B

For children who ¢a# control urination a midstream clean catch urine sample is
recommended.

For children whg,cannot control urination that require immediate diagnosis and/or
treatment, it istecommended to use a collection technique that minimises the risk of
contaminatig®) (SPA or bladder catheterisation). The choice of technique should be
subject to the level of training and resources of the health care centre.

For children who cannot control urination that do not require immediate diagnosis
and/orjfreatment, use a well performed non-invasive urine collection technique
(peritical bag or clean catch).

If “¢he analysis of urine collected by a non-sterile technique (perineal bag) is
eontaminated, it is recommended to confirm it by taking a repeat sample using

Hechniques that minimise the risk of contamination. The choice of technique will

depend on the patient’s clinical status, level of collection training and health care
setting resources.

It is recommended to use ultrasound, if available, to improve the effectiveness of
suprapubic aspiration, when this is chosen.

It is recommended that patient care points that offer suprapubic aspiration should
have ultrasound.
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9.2 Preserving and transporting urine samples

Key question:

* How should a urine sample be preserved and transported?

Urine is a good medium for bacterial growth, so urine samples are easily conta@inated. It is well
known that a delay in processing culture samples allows the multiplication of §dontaminating flora,
which affect the validity of the results.'*!!** Therefore, urine should be processed as soon as pos-
sible to prevent this problem. However, for outpatients it is difficult to_prévent a delay between
collecting and analysing the urine. To prevent contamination, the sampje ¢an be treated physically
(via refrigeration) or chemically (by adding preservatives).'**'* How&ver, there are doubts about
whether the use of these means influences the quality of the sampleg, Therefore, when interpreting
a urinalysis the conditions under which the sample was collected, stored and transported should
be taken into account, as they may affect the validity of both the @ultivation and profile parameters
(with urinary dipstick or microscopic examination).

It is therefore important to establish the recommended-storage and transportation conditions
for urine specimens collected for culture, with consideraigon of the delay time allowed, the use-
fulness of various physical and chemical techniques of(reservation, as well as the consequences
that these factors have on the interpretation of resulig,4or both urine cultures and urinary profile
parameters.

Findings taken from the NICE CPG" frotwobservational studies are summarised below.
These are mostly using adult urine samples ¢@lected by clean catch, or increasing dilutions of
different bacteriological strains, under different preservation conditions.

Two studies showed that both refrigeration and different commercial — Observational
chemical preservative preparations keep bacterial growth stable during the  studies 2+/3
first 24 hours; however, for some niicroorganisms, decreased growth was

observed with chemical preservatiges when urine was stored for more than

24 hours.*

One study observed no diffgrences in the isolates and culture results from  Diagnostic test
urine samples collected dhd maintained by chemical preservatives with  study III

those collected and trangported by a conventional system (with or without

cooling) for a period less than 24 hours. !

Three studies shgwed that urine samples kept under refrigeration or  Observational
chemical preservétives for 24 hours produced a small percentage of false  studies 3/3/I11
positives or false negatives.!!

Two studiés showed that chemical preservatives do not seem to interfere  Observational
with the results of the various urinary profile parameters. The first study  studies I11/2+
showed-Concordant results for glucose, ketones, bilirubin and blood in urine

maititained with and without preservatives. The second study evaluated

whether the preservatives in the urine sample interfere with dipstick results:

in all cases, the test strip detected the presence or absence of leukocytes and

nitrites."
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Two studies evaluating the effect of the passage of time on bacterial ~— Observafienal
multiplication in urine samples stored at room temperature without chemical — studies 3
preservatives, showed that urine samples had significantly increased

bacterial growth after more than 4 hours delay in performing the culture

analysis."

Two studies assessed the evolution of the growth of various microorganisms -~ Observational
in sterile urine samples stored at different temperatures. For one study, 2~ studies 3
progressive increase in the growth of bacteria was seen in samples incubated

at room temperature (25°C), but there were hardly any changes in saniples

stored at 4°C. The second study showed no change in bacterial grotyth in

urine preserved for more than 24 hours at 0.5°C, 5°C and 10°(, but at

temperatures higher than 15°C progressive growth was observed-¥

One study evaluated the influence of urine volume stored in fubgs containing ~ Observational
chemical preservatives, and observed that the preservative had a toxic effect  study 3
on various microorganisms for low volumes of urine."

As well as this evidence from the NICE CPG,%the following 2 studies with methodological
limitations were found.

Astudy assessing the effectof different tubes aind preservativesonthe dipstick  Diagnostic test
urinary profile parameters and flow cytondotry found that urine samples  study III
could be transported at 20°C the same day of collection if preservatives

were used, with minimal changes in urifiary parameters, except for nitrite

and glucose. Flow cytometry with UE=100 seemed sensitive to undissolved

remains of the preservative (interpteted as red blood cells). The limitations

of the study meant any difference between the tubes and preservatives used

could not be established.'**

The second study evaluated@he stability of the urine samples held at room  Diagnostic test
temperature without presésvatives at various time intervals (0, 2, 4 and 6 study III
hours). It found that ugific samples could be stored at room temperature

for 2 hours without préservatives with no significant changes in automated

microscopy results £lIow cytometry or particle analysis). After 2 hours of

storage, a deterioration in the quality of the samples was noted, with lysis

of erythrocytes,Jéukocytes, casts and excess bacterial growth, although

this was not stafistically significant until after 6 hours of sample collection

(P<0.05).14

Ther¢ were other considerations regarding the application and generalization of the evidence
to Spaig'that the GDG took into account when making the recommendations. The GDG consid-
eredthat the evidence reviewed was generally applicable in Spain, for both the samples used (al-
though many of them were from adults) and the physical and chemical techniques studied and the
results evaluated. However, it must be noted that the common practice in Spain is to refrigerate
urine samples to preserve them for analysis. The use of preservatives would be justified only in
exceptional circumstances, e.g. sampling of outpatients, when refrigeration, delivery and process-
ing cannot be done within 24 hours.
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Evidence summary

Both refrigeration (at 2- 8°C) and the addition of various commercial ciigmical

23 preservative preparations inhibit bacterial growth during the first 24 houis. "

In urine samples preserved by refrigeration (2-8°C) or chemical presServatives,
3/ 111 there were no differences found in the isolates and antimicrobial,sensitivity for
the first 24 hours."

There was some inconsistency in the urinary profile parametéirresults for urine
samples with preservatives. One study showed that chemical foeservatives hardly
changed the urinary profile parameters results of glucose, ketones, bilirubin and
blood, while another study found similarly for the pardmieters leukocytes and
nitrites."! However, a third study showed changes in the'parameters glucose and
nitrites in urine samples kept with preservatives.'*

14572+ 11

Urine samples collected and stored at room temyperature showed significant

3 .
bacterial growth after 4 hours.!!
3 The use of standard amounts of preservatives inxymall quantities of urine samples
may inhibit bacterial growth."
Recommendations
C It is recommended to process urine satiiples within 4 hours so they are not affected

by bacterial growth.

If it is not possible to start thé urine culture analysis within 4 hours, it is
C recommended to refrigerate thé urine to be used to detect bacteriuria immediately
after collection.

When refrigeration is not pbssible and the urine is to be processed between 4 and
C 24 hours after collection, fiteservatives may be employed as major delays can lead
to bacterial growth.

It is recommended ngt'to consider the results of some urinary profile parameters
J (nitrite and glucosexfrom urine with chemical preservatives added, as they may
not be valid.

J When using cheinical preservatives, ensure the minimum volume of urine sample
recommendedby the manufacturer is taken.
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9.3 Diagnostic tests in urine

Key question:

¢  What is the most valid urine test for diagnosing UTI in children?

Rapid diagnosis of UTT in children is critical for early treatment to improve pafient prognosis.'¥’
However, often clinical symptoms of UTT in infancy are not sufficiently cleatTor an initial diag-
nosis,**¥ so other diagnostic tests need to be done while awaiting urine cuiture results.

The degree of validity of diagnostic tests will condition our attitide: if a valid diagnostic
test is positive, it may justify starting empirical therapy in compromised patients or those with
clinical symptoms highly suggestive of UTI. By contrast, it wouldgseéem advisable to await the
outcome of the culture test for patients without clinical symptom&or those with non-specific or
general symptoms, or where the diagnostic test is not valid enoggh,. Between the two scenarios,
there are a number of combinations of clinical and/or analyticatyprobability, leading to diagnostic
uncertainty unlikely to help in decision-making.

Diagnostic tests for UTT are based mainly on examgning a urine sample with reagents or
microscopically.’?® The most used method is insertionofa dipstick into urine. The dipstick has
a series of dry reagents arranged along it which reactyby changing colour if certain components
are present in the urine: leukocytes (leukocyte ester@se), nitrites, blood and proteins. Microscopic
examination consists of identifying leukocytes ot;bacteria in the urine; however, it is less used,
as it more time-consuming and requires equipmént availability and adequate training. There are
other less commonly used tests, such as the semi-quantitative culture technique, which allows
direct seeding of the urine in clinics with ne’/laboratory infrastructure, but results take several
hours at least.

In the diagnosis of UTI, the results ©f the different parameters can be interpreted individually
or together (in series or in parallel). Depending on the results, the probability that a given patient
has UTTI is estimated; however, for children at least, the diagnosis is based on urine culture.’

93.1 Diagnostic accuracy of the dipstick reactive strip

Findings taken from the NIGE CPG!" from a SR which includes data from 38 studies evaluating
the results of dipstick teststrips for diagnosing UTT are summarised below.

A SR with data from<23 studies using culture cultivation and 14 studies SR of diagnostic
using a combination, Ol culture cultivation and microscopy showed nitrites  test studies 11
with a pooled LRs15.9 (95% CI 10.7-23.7) and pooled LR- 0.51 (95%

CI 0.43-0.60), w#ile leukocyte esterase had a pooled LR+ 5.5 (95% CI

4.1-7.3) and KR- 0.26 (95% CI 0.18-0.36). For both parameters there was

significant h€terogeneity between studies with methodological flaws in

some of thgtn."

The sd@ie SR identified 9 studies analysing the simultancous presence SR of diagnostic
of nitrite and leukocyte esterase. The presence of both in urine showed a  test studies 11
pooled LR+ 28.2 (95% CI 15.5-43.4) and pooled I.R- 0.37 (95% CI 0.26-

0.52), while the presence of one or the other, analysed from data from 15

studies, showed a pooled LR+ 6.1 (95%ClI 4.3-8.6) and pooled LLR- 0.20

(95% CI 0.16-0.26).1
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This SR also analysed the diagnostic value of the detection of proteins, SR of diZghostic
glucose and blood, from 2, 4 and 1 studies, respectively. None of these  test studics 11
indicators were useful for the diagnosis of UTL"

A meta-analysis based on data from 2 studies, totalling a small number  Si’of diagnostic
of urine samples with UTI (n=62), showed that the simultancous presence _ ~test studies 11

or absence of nitrite and leukocytes in urine had better LR+ and LR- in

children older than 1-2 years old, although only the LR+ difference was

statistically significant. The presence of nitrite and leukocytes in urine. in

patients aged over 1-2 years had LR+ 28.79 (95% CI 13.92-59.52) aind in

children under 1-2 years LR+ 7.74 (95% 1.88-31.93). The absence ofsaitrite

and leukocytes in urine showed in patients older than 1-2 years IZR- 0.19

(95% CI1 0.09-0.40), and in children under 1-2 years, LR- 0.32:95% CI

0.16-0.63).

In addition to studies taken from the NICE guide," we incorporate data from a SR evalu-
ating the diagnostic accuracy of different rapid tests idlitine, microscopy (bacteriuria with and
without Gram-stain and pyuria) and dipstick (nitrite asid leukocyte esterase), using data from 95
studies with urine culture as the reference standard (95,703 under 18 years of age and 94,664
urine samples). The objectives of this study were i establish whether the rapid test in urine was
sensitive enough to avoid having to perform a usine culture when the results were negative and to
compare the accuracy of test strips with the microscopic analysis of urine.

The SR was based on data from 15 stgdies (13 of them included in the SR of diagnostic
previous SR) of 6,492 patients and 13 studies (8 of them included in the  test studies II
previous SR) of 5,751 patients. It estifnated similar values to those described

previously for sns and spc for the vatious dipstick parameters. The presence

of leukocyte esterase or nitrite hidd an estimated value for sns of 0.88 (95%

CI 0.82-0.91) and spc of 0.79 £95% CI 0.69-0.87), (LR+ 4.2 and LLR- 0.15).

The presence of both paramgters on the dipstick showed an estimated value

of sns of 0.45 (95% CI @30-0.61) and spc of 0.98 (95% CI 0.96-0.99),

(LR+ 22.5 and LR- 0.5652%

93 .2 Diagnogtic accuracy of microscopy

Data from a S of 27 studies comparing microscopy with culture, or culture and automatic mi-
croscopy, was included in the NICE CPG' and is shown below.

The SR%lata analysed from 27 studies for the presence and absence of SR of diagnostic
pyurid€_gave pooled estimates of LR+ 5.9 (95% CI 4.1-8.5) and LR- 0.27  test studies II
(95%C1 0.20-0.37). For bacteriuria, from data analysed over 22 studies, the

results were LR+ 14.7 (95% CI 8.7-24.9) and LR- 0.19 (95% CI 0.14-0.24).

For both parameters, there was significant heterogeneity between studies

with methodological flaws in many of them."
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The simultaneous presence of pyuria and bacteriuria analysed from data
from 8 studies in the SR gave pooled values of LR+ 37.0 (95% CI 10.9-
125.9) and LR- 0.21 (95% CI 0.13-0.36); while the presence of pyuria or
bacteriuria gave pooled values of LR+ 4.2 (95% CI 2.3-7.6) and LR- 0.11
(95% CI 0.05-0.23).1

SR of diggnostic
test studies 11

In addition to studies taken from the NICE guide," we incorporate datafrom a SR evalu-
ating the diagnostic accuracy of different rapid tests in urine, microscop$ (bacteriuria with and
without Gram-stain and pyuria) and dipstick (nitrite and leukocyte estetase), using data from 95
studies with urine culture as the reference standard (95,703 under 1&®years of age and 94,664
urine samples). The objectives of this study were to establish wheth@r the rapid test in urine was
sensitive enough to avoid having to perform a urine culture when ¢ results were negative and to

compare the accuracy of test strips with the microscopic analysisof urine.

The SR showed that the most accurate rapid urine test(#y detection of
bacteriuria by Gram-stain microscopy: sns 0.91 (95% C¥,0.80-0.96), spc
0.96 (95% CI 0.92-0.98), LR+ 22.3 and LLR- 0.09)~The detection of
leukocytes by microscopy [sns 0.74 (95% CI 0.67-0.86y, spc 0.86 (95% CI
0.82-0.90), (LR+ 5.3 and LLR- 0.3)] is as accurate a§the leukocyte esterase
detection by dipstick [sns 0.79 (95% CI 0.73-0.84)spc 0.87 (95% C1 0.80-
0.92), (ILR+ 6.0 and LLR- 0.24)].

The SR therefore concluded that no rapid testigsensitive enough to identify
all children with UTI without collecting a ugine culture, since the detection
of bacteriuria by microscopy, despite beisig the most accurate test, had an
estimated false negative rate of 9%. Nevertheless, the authors of the SR
believed that screening for bacteriuria by Gram-stain microscopy is the best
single test and, if available locally-4nd the results are reported quickly, is
the only test that would be needélt to provide guidance about empirical
antibiotic therapy.'¥

9.3 3 Comparison of dipstick and microscopy by age

SR of diagnostic
test studies 11

The NICE CPG" re=analysis of the studies assessing dipstick and microscopy by age group
(younger and older than 2 years) is shown below, with the aim of establishing the diagnostic

validity by patieniage.
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Microscopy (pyuria >10 WBC per field with moderate bacteriuria) had — Diagnostietest
better LR+ results in children under 2 years than over 2 years old: LR+ 15.6  studies @
(95% C14.16-58.44) and LR+ 10.84 (95% CI 5.95-19.75), respectively.

The dipstick (positive leukocytes and nitrite), however, had better results
for LR+ in children over 2 years: LR+ 27.1 (95% CI 11.44-64.21) and LR+
6.24 (95% CI 1.14-34.22), respectively.

Both methods (microscopy with pyuria >10 WBC per field, along with:
moderate bacteriuria; and positive leukocyte and nitrite with dipstick) had
better LLR- results in children over 2 years than under 2 years: LR- 0:51
(95% CI 0.35-0.73), LR- 0.17 (95% CI 0.07-0.41) and I.R- 0.66 (95% CI
0.44-0.97) and LR- 0.31 (95% CI 0.13-0.71), respectively.

For children under 2 years there is little difference in the LLR- results.between
microscopy (pyuria >5 WBC per field with little bacteriuria)«#ad dipstick
(positive leukocytes and nitrite): LR- 0.27 (95% CI 0.07-0.99)and LR- 0.31
(95% C1 0.13-0.71), respectively.

However, all estimates have very wide and overlapping fanges, suggesting
that they rely on small samples; therefore, the compéasison is significant
only for LR+ with the dipstick in children younger-#ud older than 2 years
LR+ 6.24, 95% CI 1.14-34.22) and (LR+ 27.1, 95% CI 11.44-64.21),
respectively.!!
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93 4 Diagnostic accuracy of flow cytometry

There were 10 studies found evaluating the validity of different flow
cytometry devices (Sysmex UF-100 and UF-1000, IRIS IQ ELITE and
BACSyS-401) on urine samples from the general population, including
some samples from paediatric patients. No study describes the results for
children separately, and some have significant methodological limitations.
Overall, the validity of the various flow cytometry parameters is no betier
than for microscopic examination or the dipstick. Although several studies
have suggested that the absence of bacteriuria and leukocytes in cytometry
would be a sufficiently sensitive result to exclude the diagnosis of Ui, the
observed results do not allow a reliable estimate of the sensitivity agplicable
to children. Therefore, it is too risky to decide whether or not<tg perform
urine culture based on these results, although it might be usefu{§o delay the
start of antibiotic treatment.'?*!%

923.5 Other comparisons

A SR of 5 different studies included in the NICECPG assessed the validity
of the combination of different dipstick pardgieters against urine culture
as a reference standard. Four studies evaluated a different combination of
parameters: nitrites, blood or positive profein; nitrites, blood or positive
LE; nitrites, blood and positive LE; nitzites, LE or positive protein; and 2
studies evaluating a combination of niftites, LLE and positive protein. The
SR concluded that the information »as insufficient to draw conclusions,
but that further studies were neededin the evaluation of the combination of
nitrites, LE and positive protein.. This combination gave results of sns 96%,
spc 99%, LR+ 69.2 and LLR- 0.6®1n one study; and sns 89%, spc 72%, LR+
3.1 and LR- 0.17 in the secong*

A SR of 8 studies included in the NICE CPG compared the validity of a
culture plate for the diaghosis of UTI with a conventional culture. Most of
the studies included insthe SR have a number of methodological limitations
(population not repgesentative, no information on whether it was blind, no
detailed informatidn on the reference standard or on the test index). The
culture plate gives a pooled value for LR+ of 14.6 (95% CI 6.7-31.8) and
pooled LR- of 9.23 (95% CI 0.14-0.39). The results of individual studies
showed sigptficant heterogeneity for both LR+ and LR- (P<0.001)."

A studyGncluded in the NICE CPG assessed culture plate performance over
5 primfary care centres, in daily clinical practice conditions and depending
on the incubation time (24 hours vs 48 hours). The study gave results of
sns 73% (95% Cl 66-80) and spc 94% (95% Cl 88-98) after 24 hours of
incubation. The accuracy of the culture plate was worse when performed in
daily practice conditions than under experimental conditions."
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Additional considerations taken into account by the GDG when making their recomitnen-
dations concerned the applicability of the volume of evidence and its relevance and-impact.
Although the diagnostic tests evaluated, and the patients from which the samples were {dken were
comparable and representative of those found in Spain, there may be differences between the type
of samples analysed in the studies evaluated and those used in clinical practice hére (most were
collected using non-sterile techniques). This may lead to changes in the validity 8fthe parameters
and therefore in pre-and post-test probabilities; therefore, the resulting probability estimates must
be adapted to clinical scenarios here.

Regarding the relevance of the findings on the lesser accuracy of. tae dipstick in children
under 1-2 years, the group took into account the fact that it was based¥en the results of 2 small
studies whose findings could be more related to the quality of the urin@samples than to age. The
same may have happened in the re-analysis by the NICE CPG'" when comparing dipstick and
microscopy.

For the culture plate, the GDG decided not to include thegeviewed evidence in the recom-
mendations because this test is not used in our clinical practicg-and because it did not replace the
rapid tests nor the reference urine culture.

The GDG therefore considered that the usefulness pi“available diagnostic tests was contin-
gent on the consideration of the pre-test probability or prevalence of UTI in each clinical setting.
Any decision on the diagnosis of UTI, on whether o4t urine culture is performed and whether
empirical antibiotic treatment is started should be tadlored to the patient’s clinical situation.

Likewise, the tests results may be negative(despite the patient’s clinical symptoms. In that
case the clinical data would need to be reassessed, in case any diagnostic test needed repeating or
a therapeutic decision made based on the paticht’s clinical situation.

Evidence summary

For a urine sample, the présence of nitrites by dipstick increases the likelihood of a

I positive culture being feund (LR+ >10)."

The absence of leukgvtes by dipstick reduces the likelihood of a positive culture in

i the urine sample (LiX- close to 0.20)."

Both parametersnitrite and leukocytes) detected by urine dipstick further increases
II the likelihoodwel a positive culture in the urine sample (LR+ >20), but does not
provide absgliite diagnostic certainty.***

Neither parameter (nitrites or leukocytes) being detected by dipstick further
II decreaseg the likelihood of a positive culture in the urine sample, but does not
providerdiagnostic certainty (LR- <0.20).1114

The-presence or absence of bacteriuria on microscopic examination increases or
II deé€ieases, respectively, the likelihood of a positive culture in the urine sample (LR+
>10 and LR- <0.20)."

'The absence of leukocytes on microscopic examination reduces the likelihood of a

I positive culture in the urine sample (LR- <0.30)."
Both parameters (bacteriuria and leukocytes) detected by microscopic examination
il of a urine sample increase the likelihood of there being a positive culture (LR+

>20).1
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II

Neither parameter (bacteriuria or leukocytes) detected by microscopic exanmaiation
of a urine sample decreases the likelihood of there being a positive cultw@ (CPN
about 0.10).1

II

The dipstick (Ieukocyturia plus nitrites) has a better LR+ in children oyer 2 years of
age than for children under 2 years: LR+ 27.1 (95% CI 11.44-64.21) ¢ompared with
LR+ 6.24 (95% CI 1.14-34.22)."

II

There were no differences in the determination of pyuria by dipstigk or microscopy.
The determination of bacteriuria by Gram-stain microscopy is e best isolated test,
and can also guide the selection of antibiotic therapy.'*

I

There is insufficient information to establish the validity~and usefulness of flow
cytometry for diagnosing UTI in childhood. However, it;is hoped that the different
parameters have the same validity indicators to thogg of equivalent dipstick or
microscopic examination parameters. The absence: 6t bacteriuria and pyuria in a
flow cytometry examination implies a low risk @JUTI, although this cannot be
completely ruled out.!%1%

Recommendations

B

It is recommended to perform an urgeat.Gram-stain microscopic examination of
urine and urine culture on infants under 3 months with suspected UTL

It is recommended to perform a urifie microscopic examination or, failing that, a
dipstick test and urine culture on patients with suspected UTI who are younger than
2 years or who cannot control urination. If there is a strong clinical suspicion of UTI
or the patient is at risk of severe“disease, these tests must be performed urgently.

For patients younger than 2«y€ars or who cannot control urination, with suspected
UTI, it is recommended (o' start antibiotic treatment after collecting the urine
culture sample if they haye bacteriuria or positive nitrites in a reliable urine sample
(collected by SPA or catlicter).

For infants at risk ofssevere disease (with fever of unknown origin) younger than 2
years or who cannebZontrol urination, it is recommended to start antibiotic treatment
after collecting thesurine culture sample if they have bacteriuria or positive nitrites
or leukocyturigin a reliable urine sample (collected by SPA or catheter).

In patients ofder than 2 years with suspected UTI who can control urination, it is
recommended to perform a urine dipstick test. Perform a microscopic examination
of urine, iPavailable, only in dubious cases.

In patignts older than 2 years with a high clinical suspicion of UTI (specific
symptdoms with the presence of nitrites or bacteriuria, with or without leukocytes),
it4syrecommended to start empirical antibiotic treatment after collecting the urine
ciiture.

{In patients older than 2 years, with leukocytes only in urine, it is recommended to

perform a urine culture, and consider starting antibiotic treatment depending on the
likelihood of symptoms and the patient’s clinical situation.

Do not treat or perform a urine culture on patients older than 2 years if no leukocytes
or nitrites are found in the urine sample and clinical features are non-specific.
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It is recommended to confirm UTI by urine culture when available. It is especially
necessary in the following cases:

¢ Children under 2 years or those who cannot control urination.
J ¢ Where there is suspicion of upper tract UTT.
¢ In any patient at risk of serious illness.

¢ Inany patient, when the dipstick results are inconclusive or“do not agree with the
clinical examination.

9.4 [Localisation of UTI

Key question:

¢ Is there any clinical finding or laboratory test to locat¢ a suspected or confirmed UTI in
children?

Locating urinary tract infection (UTI) in children ha¥ therapeutic and prognostic implications.
Scintigraphy is considered the “gold standard” or réference standard in the diagnosis of APN.

Given these considerations, the diagnostic ¢validity of certain clinical signs and symptoms
(fever and its duration, vomiting, diarrhoea, abdominal pain, food refusal, irritability) as well as
blood and urine biochemical data (CRP, PCL_ESR, leukocytosis, PMN, Osm , MA , NAG , low
molecular weight proteinuria, interleukins).&oe evaluated for the diagnosis of APN, with reference
to the results of renal scintigraphy (DMS).
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9.4.1 Diagnostic accuracy of clinical signs and symptoms

The NICE CPG includes data from a SR analysing the diagnostic accuracy SR of ‘diagnostic
of different clinical variables vs DMSA from 5 studies in children. teststudies 11

Two of them compared the presence of fever with DMSA for the diagnosis
of APN, with unsatisfactory results: fever =39.1°C (sns 64% and spc 40%,
LR+ 1.1 and LR- 0.89) and fever =38°C (sns 87% spc 64%, LR+ 2.4 and
LR- 0.23).

Another 2 studies evaluated clinical symptoms of APN (back pain, cills,
nausea, vomiting, fever or lumbar contracture), with results that ate not
ideal but that show high specificity (sns 57% spc 100%, LR+ 4.5@nd LR-
0.49), (sns 71%, spc 100%, and LR+ 26.6 LLR- 0.319), respectivety.

Finally, one study analysed physical examination signs.t@nd altered
laboratory variables together (Ieukocytosis, band neutroplils, urinalysis),
whichi gave very high sensitivity (sns 98% spc 33%, IR+ 1.5 and LR-
0.09)."

In addition to the results included in the NICE CPG, 11 studies were found of diagnostic
tests that evaluated the validity of the presence of‘Various clinical signs and symptoms for the di-
agnosis of APN. The results of the different studi€s are not satisfactory but are summarised below.

One study showed that the duration of fe¥er until the start of treatment  Diagnostic test
was significantly associated with acute damage in DMSA, such that fever  study III

in patients with acute injury lasted 5.113 3.17 days vs 2.67 + 1.93 days in

patients without acute injury (OR 1.35;P=0.001).1¢°

One study showed an increasedtisk of abnormalities in DMSA with a  Diagnostic test
duration of fever until the startief treatment =48 hours (OR 4.93, 95% CI  study III
1.00-24.23), treatment responise time (=24h) (OR 6.17, 95% CI 1.01-37.85)

and fever (=39°C) (OR 8.09695% CI 1.85-35.39).1¢

One study showed avstatistically non significant increased risk of  Diagnostic test
abnormalities in DM&A with a duration of fever to onset of treatment >48h  study III
(OR 2.53, 95% CI §782-7.75).1¢

One study found significant differences in the duration of fever before  Diagnostic test
hospitalisatign (2.57+1.98 days vs 1.80+1.60 days, P<0.001) and time to  study III
resolution & fever (2.46+1.84 vs 1.40+1.51, P=0.001) between patients

with and*ithout APN in DMSA, but found no differences between groups

regardizig the presence of fever (>38.5°C; P=0.979).'%

Another study found significant differences in the duration of fever prior  Diagnostic test
to treatment in patients with acute damage in DMSA compared with those  study III

with a normal DMSA (67+39.6 hours vs 44+40.7 hours, P=0.035) but found

no differences in the maximum temperature between the groups.'*
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One study found differences only in the presence of diarrhoea (P=0.038)
between patients with a positive and those with a negative DMSA. The
study showed no significant differences for any of the other clinical variables
(vomiting, irritability, neurological symptoms), including the presence of
fever (=38°C; P=0.114).7

Three studies found no differences for the different clinical variables studied
(T 238.5°C and duration of fever'®>; T >=38°C, vomiting and/or diarrhoez,
decreased appetite'®®; and T =38.5°C, abdominal pain, vomiting'”) for
patients with APN and patients without abnormalities in the DMSA.

Two studies'®®'* showed high sensitivity for the presence of fever

For T >38.5°C, one study had sns values of 86% (95% CI 72-€3) and spc
values of 75% (95% CI1 59-80); (LR+ 3.4, 95% CI 1.9-6.0) and (ILR- 0.19,
95% CI 0.09-0.41).'®

For T = 38°C, the second study had sns values of 100%¢95% CI 82-100)
and spc values of 53% (95% CI 0.3-0.73), (LR+ 2.12¢95% CI 1.28-3.52)
and (LR- 0).1*°

94 .2 Diagnostic accuracy of blood:analysis parameters
(CRP and PCT)

The NICE CPG compared the diagnestic validity of CRP (with different
cut-off points) with DMSA, based ofi-data from 7 studies included in a SR.

In 3 studies, CRP concentrations ©f 20 mg/I. showed sns values of >85%,
but with spc values of 19-60%;L.R+ 1.2-2.2 and LR- 0.18-0.23. In the other
3 studies, CRP concentrations ot 200-880 mg/L. gave sns values of 64-70%
and spc values of 55-68%; lZR+ 1.5-2.0 and LLR- 0.53-0.58. Finally, in one
study, concentrations of CP of 20pg/1. showed sns values of 14% and spc
of 100%, ILR- 0.80."*

Diagnostietest
study LI

Diagnostic test
studies 163,166/
111167

Diagnostic test
studies I1'¢¥/I11'¢°

SR of diagnostic
test studies 11

In addition fethe SR studies, the NICE CPG identified another 4 studies that evaluated the
diagnostic accuracy of different analytical parameters in blood vs DMSA. Their findings are sum-

marised below:

A study i@ paediatric patients with moderate to severe injury by DMSA
showegythat high CRP levels correlated with the severity of renal damage
in DMSA in the acute phase.

CRP concentrations of 20 mg/I. and 50 mg/L. had sns values of 94% and
74%, spc values of 32% and 77%, LR+ values of 1.4 and 3.2 and LR-
values of 0.19 and 0.34, respectively.!!

Diagnostic test
study II
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A study evaluating the validity of CRP for predicting renal damage
compared with DMSA showed that CRP is correlated with the severity of
renal injury by DMSA (P=0.032). For the prediction of kidney damage,
CRP concentrations >10 mg/1. had values for sns of 100% and 26% for spc,
LR+ 1.4and L.R- 0."

Two recent studies assessed the validity of CRP for the location of UTT vs
DMSA; neither study provided data for the calculation of sns or spc.

In the first study, CRP levels >20 mg/I. showed values of 94% sns and 58%
spc; LR+ 2.2 and LR- 0.1.

In the second study, CRP levels >20 mg/I. had values of 100% sns and 19%
spc, LR+ 1.2 and LR- 0.1

Diagnostietest
study LI

Diagnostic test
study III

In addition to the NICE CPG studies, 12 studies wereidtnd in paediatric patients with UTI
evaluating the diagnostic validity of CRP at different cut@il points. One of them also evaluated
the joint diagnostic validity of CRP and PCT. Finally, assieta-analysis evaluating the diagnostic

value of PCT was found. Their findings are summarisgd below.

Two studies showed LR+ values >5: the first forCRP =70 mg/L. and the
second for CRP > 40 mg/I..

The first study'”® had sns 83% (95% CI 80-86) and spc 88% (95% CI 85-
91); LR+ 6.9 and LR- 0.19.

The second study'”! had sns 80% (95% Ci 66-90) and spc 91% (95% 77-
97); LR+ 8.8 (95% CI 3-27) and LR- 022 (95% CI 0.11-0.4).

Six studies had LR+ values <5 an@1.R- <0.2 for CRP levels >0.5 mg/L.,"”
CRPlevels >18.5 mg/L.,'** CRP kévels >24 mg/L,'*> CRP levels >25 mg/1.,'*®
CRP levels >34 mg/1.'"* and CRP levels =5 mg/1..'*

Four studies'®"'** hadol LR+ values <5 and [LR- >0.2 for varying levels of
CRP (from =20 mg/¥. to >50 mg/L.).

A study performed a combined analysis on the diagnostic validity of the
simultanegis presence of PCT =0.85 ng/ml. and CRP =35 mg/L., compared
against DMSA. The study gave sns of 78% (95% CI 57-91) and spc 100%
(95% (@E-88-100) for the diagnosis of APN.!¢
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A meta-analysis of 10 studies (n=627 children with UTI) aimed at SR of digghostic
determining the usefulness of PCT as a marker for ANP found that PCT  test studics III
levels >0.5-0.6 ng/ml. were associated with a statistically significantly

increased risk of ANP (OR 14.25, 95% CI 4.70-43.23).

Three of the studies included in the meta-analysis at PCT concentrations
>0.5-0.6 ng/mL gave LR+ >5-10 and/or LR- <0.1-0.2. However, the other
studies included in this review did not give results as satisfactory at the
same cut-off (PCT =0.5 ng/ml.), as 2 studies had values of LR+ 2-5 and
LR- 0.2 to 0.5; 2 other studies had LR+ values 2-5 and LR- <0.1-0.2;.and
one study had values of LR+ 6.6 and LR- 0.3.

Finally, 2 other studies included in the meta-analysis showed no usefillness
for PCT in locating UTT.

Omitting the 2 recent studies, there was an increased risk of AN(OR 26.7,
95% CI 10.3-69.4).17

9.4 3 Diagnostic accuracy of other blood;and urine analysis
parameters

The NICE CPG mentions a SR of several~gtudies evaluating different SR of diagnostic
analytical parameters with different cut-off” points (ESR, leukocytosis,  test studies II
granulocytosis >52%, polymorphonuclear@tastase-o 1-antitrypsin complex,

urine o 1-microglobulin/creatinine ratiokurine P2-microglobulin/creatinine

ratio, urine NAG, urine NAG/creatinin¢ ratio, microscopic evaluation and

detection of bacteria by immunoflugiescent techniques) for the diagnosis

of APN in children. The SR dogs'not draw conclusions regarding the

usefulness of these parameters, €iven the small number of studies for each

of them, the various methodol¢gies used and the different cut-off points

adopted. ™!

In addition, the NICE7»CPG identified a study evaluating different  Diagnostic test
biochemical parameterssin blood for the location of UTI in children. The  study III

study provided no déa for the calculation of sns and spc. It showed that

IL-1pP levels >6.9 pg/ml., I1.-6 >18 pg/ml. and TNF-a >2.2 pg/ml give LR+

values of 2.4, 3.4jand 4.4, respectively, and LLR- values of 0.05, 0.16 and

0.15, respectiyein!!
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In addition to the aforementioned SR findings, 14 studies were found evaluating the atdity
of various analytical parameters in both blood and urine, compared with DMSA, for the giagnosis

of APN in children. The results are summarised below.

Six studies!” 1611621661691 were found assessing the diagnostic validity of
ESR at different cut-off points (>10-75 mm/h).

All studies show LR+ values <5 and only 2 studies showed values of LR-
<0.2 for their respective cut-off points (ESR >10 mm/h)17 and (ESR =20
mm/h).1¢°

Eleven studieg!”161162.165-168.17L172174.175 were found assessing the diagnestic
validity of leucocytosis at different cut-off points (WBC >10,000- 17,495/
mm?).

Four studies found no differences in levels of leukocytosis ameng patients
with a normal DMSA and patients with APN 166167172175 "The remaining

studies showed LR+ values <5 and LLR- >0.2 for their respcctive cut-off
points.17,161,162,165,168,171,174

Seven studies!®163163171172174 were found evaluatingthe diagnostic validity

of the presence of PMN for different cut-off pointsPMN >4.890-14,990/
mm?).

Two studies found no differences in PMN leweds for patients with normal
DMSA and patients with APN 165172

Four studies showed LR+ values <5 and £R- >0.2 for their respective cut-
off points. ¢1-16317!

Only one study showed acceptable diagnostic values for levels of PMN
>4,890/mm3, LR+ 7.2 (95% CI tt5-45) and LLR- 0.12 (95% CI 0.03-
0.37).'™

Three studies'®'7° were found evaluating the diagnostic validity of the
presence of blood cytokingS (IL.-6 and 11.-8).

For levels of T1.-6 >4 pg/iml., 2 studies'® " showed I.R+ 2.8 and 2.6 and
LR- 0. For IL-6 levels:=15 pg/ml., the 2 studies showed LR+ 4.7 and 4.2,
respectively, and LR-0.5.

For levels of I1.-6;522 pg/ml., 1 study'®® showed LR+ 5.2 (95% CI 2.5-11)
and LR- 0.14 (953% CI 0.06-0.3). For IL-8 levels >12 pg/ml., this same
study showed 1R+ 3.7 (95% CI 1.9-6.8) and I.R- 0.24 (95% CI 0.13-0.5).
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Six studies!6> 1681701717 were found assessing the diagnostic validity of — Diagnosti¢;

various cytokines (IL.-6, I1.-8, IL.- 1, MIF) and other urinary markers. test studies
11165,168,] e 171/

A study'™evaluating the presence of I1.-6 in urine found LR+ 6.6 and 1.R-
0.64 for levels of I11.-6 >15 pg/ml.. A second study*® found T.R+ values — TI['%&>
of 4.5 (95% CI 2.2-8.7) and LLR- 0.17 (95% CI 0.08-0.38) for 11.-6/Cr

levels >70 pg/mg. A third study'™ found no differences in levels of 1T1.-6/

Cr among patients with normal DMSA and patients with APN.

Two of the previous studies also evaluated the presence of 11.-8 in urine
and found, LR+ values of 4.9 (95% CI 2.4-10.5) and LR- 0.2 (95% CI 0=
0.4) for IL-8/Cr levels >380 pg/mg.'*® A second study found no differences
in levels of IL.-8/Cr between patients with normal DMSA and pdtients
with APN.'7

One study evaluated the presence of IL.-1f3 in urine and found &+ values
of 4 (95% CI 2.1-8.3) and LLR- 0.15 (95% CI 0.07-0.35) fordevels >150
pg/mg of IL-1p.*"

One study evaluated the diagnostic validity of the cytokine MIF in urine
and found significant differences between patients wittvAPN and cystitis
(P=0.002). For levels of MIF/Cr >4.9 pg/imol, the stady found sns values
of 92% (95% C1 75-98) and spc of 100% (95% CL68-98).17

Finally, a study evaluating the utility of differ¢snt urinary markers (p2-
microglobulin, al-microglobulin, cystatin (3xigG and albumin) in the
diagnosis of APN in children with a first episode of febrile UTI found
no differences for any of the parameters between patients with APN and
patients with normal DMSA.'*

Also, during a review of grey literatiise, the abstract of a study evaluating  Case series 111
kidney function in 53 paediatric (patients was found (26 boys and 27

girls, mean age 10.3+16.7 months) with abnormalities by DMSA. There

were 31.4% (16/51) of patientsywith VUR, and 30.6% (15/49) eventually

developed renal scarring.

The study found that 83%¥44) of patients had reduced urine osmolality,
the MA /creatinine ratic®was high in 81.3% of cases (26/32), and the
NAG /creatinine ratio&as high in 63.9% of cases (23/36). One or more of
these parameters was tigh in 90.6% of cases. There were no differences in
renal function uripg parameters between patients with and without VUR
or with and withgiit renal scarring. The authors concluded that when using
sensitive funciional urinary parameters, 90% of APN cases had impaired
renal function. This may be useful in the topographic location of UTT in
the absence“0f DMSA and to strengthen the diagnosis of APN in those
centres where urine samples are collected by non-invasive techniques.*”
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The GDG considered that the variability and inconsistency of results across the studies for
clinical signs and symptoms in the diagnosis of APN made them unsatisfactory.

For fever, predictive values of LR+ <5 and [LR- >0.2!" were observed, although igolated stud-
ies had high specificity (LR+ 4.5-26.6)"! or sensitivity (ILR- <0.2)!"!¢81¢ in the presence of fever
(T =38-38.5°C) in isolation or in combination with analytical parameters.

Other studies, however, found no differences in the presence of fever (T >38238.5°C) between
patients with APN and those with a normal DMSA 17163167

Some studies showed an association between the duration of the fever befgre antibiotic treatment
and the risk of acute kidney injury.'*®!¢!

There was also diagnostic variability found for analytical parametersscommonly determined in
blood (Ieukocytes, PMN, ESR and CRP). Therefore, either the résults were mostly poor and
insufficient (LR+ <5),!17161-166.168-172174 o there were no differengeS in the various analytical pa-
rameters evaluated between patients with APN and with norpial DMSA 2717 However, there
was improved LLR- compared to isolated clinical variables, with’T.R- <0.2 for ESR values >10-20
mm/h,"” ! CRP >0.5-70 mg/I,'1!7165166.168170172 op PMN <5890/mm?> '™ Also, there were some
studies with a LR+ of 5-10 for values of PMN >4,890/mm, or CRP >40-70 mg/I..17%17L17

Some studies however had a higher accuracy in the diagiosis of APN with the use of PCT, with a
spc of 100% (88-100%) for the joint presence of PCT20.85 ng/ml. and CRP =35 mg/1..'¢¢

For the isolated determination of blood PCT, the Mantadakis et al. SR showed a significant as-
sociation between high levels of PCT >0.5-0.6 ng/ml. and an increased risk of APN (OR 14.25,
95% CI 4.70-43.23), with values of LR+ >5-1@and/or LR- <0.1-0.2 in 3 of the studies included
in the meta-analysis.'™

For the other blood and urine parameterssséxcluding PCT, there were only a small number of
studies with different methodologies and cut-off points that made evaluation of their validity dif-
ficult, although there is a potential rolé-{or interleukins: 11.-6 =4 pg/ml. in blood (LR+ 2.6-2.8,
LR- <0.1),'**17° I1.-6 215-22 pg/mL4n blood (ILR+ 3.4-5.2, L.R- 0 14-0.5),1118170 [1-6 =15 pg/
ml. in urine (LR+ 6.6 and I.R- 0.6435° and/or [1.-6/Cr =70 pg/mg in urine (LR+ 4.5, LR- 0.17).'8

Only 1 recent study (available galy in abstract)'’® evaluating the changes in urine osmolality was
found within our search periodjor the determination of renal function to help in the diagnosis of
APN. As it was the only study~available, it was considered relevant for inclusion in the volume
of evidence. However, thefelationship between urinary concentrating ability and renal damage is
well known, therefore thg,GDG considered including this parameter as a kidney damage marker
in their recommendatiotis.

In addition to the vartability of results, the GDG also took into consideration the possibility of
applying and genegalising about some of the parameters evaluated, as many of them are available
only in specialisé€d research laboratories or are not performed in emergency department labora-
tories; although, this may vary according to different hospitals (e.g., MIF, IL., NAG  and proteins
in urine).

Finally, th&’GDG considered the significance and clinical impact of the parameters analysed.
Although the results of most studies are applicable in our setting, the GDG believes their practical
value #tay be low, given the high pre-test probability of the selected cases: most patients attending
hosyital or emergency services; little effect on decision-making, with not being able to rule out the
absence of renal parenchyma in all cases and at a higher cost with some recently used parameters.
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Evidence summary

The signs and symptoms (fever and its duration, vomiting, digirthoea,
abdominal pain, rejection of food, irritability) that are jfresent in
[0 163,167 paediatric patients with suspected or confirmed UTI, regardiess of age;
in isolation, are not very accurate to confirm or rule out APN (LR+ <5,
LR_ >0.2).11,17,160—163,165—167

1111,17,165,166

[117:1e5.166.168.170171 | Most analytical blood parameters (leukocytes, PMN, ESR, CRP, I1.-6 and
I1.-8) that are present in paediatric patients with suspected or confirmed

UTI, regardless of age; in isolation, are not very agcurate to confirm APN
172,174,175,177 (LR+ <5) 11,17,161-163,165-172,174,175,177

11111,161—163,167,169,

The isolated presence of PCT =0.5-0.6 ng/mI0seems a good marker for
predicting APN (OR 14.25, 95% CI 4.7-43.23)'in children (LR+ >5-10).'?

The combined presence of PCT =0.85 ng/@nl. and CRP =35 mg/L. seems a
II good marker for predicting APN in childgen (sns 78%, 95% CI 57-91) and
(spc 100%, 95% CI 88-100).1¢¢

III

II 17,165,166,170

In the context of UTI, APN is unlikely to be present if CRP <20 mg/L,
[ 169173 ESR <10 mm/h, PCT <0.5 ng/ml. or IL.-6 in serum <4 pg/ml. (LR-

<0 1)11, 17,165,166,169,170,173

Most parameters analysed i urine (MA , NAG , low molecular weight
proteins, I1.-6, I1.-8 and Il=<1p) that are present in paediatric patients with
s suspected or confirmeg UTI, regardless of age; in isolation, are not very
accurate to confirm og.rule out APN (LR+ <5, LR- =0,2),!1.165168.170.171.175
except for IL-6 >15Hg/mL (LR+ 6.6).17

83% of paediatri¢-patients with alterations in the acute phase by DMSA

II 11,165,168,170,171

3 have reduced maximum urine osmolality.'™
Recommendations
J Suspecta€ute renal affectation (APN) in the presence of high fever
>38.5%, and/or systemic involvement.
C Sugpect acute renal affectation (APN) with high acute phase reactants
CRP and/or PCT, especially the latter.
C iS uspect acute renal affectation (APN) with I1.-6 in urine >15 pg/ml..

Suspect acute renal affectation (APN) with a defect in renal concentrating
J ability, i.e., reduced maximum urine osmolality checked by an appropriate
diagnostic test.

If there are no symptoms and/or clinical signs (fever, abdominal pain or
malaise) with normal or slight increase in acute phase reactants (CRP <20

B mg/l., PCT <0.5 ng/mL, ESR <10 mm/h and/or IL-6 in serum <4 pg/
mL) or normal spontancous osmolality, do not suspect renal parenchymal
involvement.

J Although analytical studies help in locating UTI, they are not routinely

necessary for its management and treatment.
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10. Diagnostic imaging for UTI

Key question:

¢ What is the most effective imaging test for the diagnosis of structural abnégmalities of the
urinary tract and/or kidney damage in children with UTI?

Current management of paediatric urinary tract infection (UTT) in Spain typically involves imag-
ing tests for urinary tract abnormalities that may predispose the patientto the new infections or
complications with them. This practice reflects the recommendations @f;the majority of available
clinical guidelines and protocols.'® They recommend ultrasound, cygiography or scintigraphy in
different combinations, depending on the estimated risk, age and sex of the patient and the find-
ings of previous examinations. However, most of these recomiendations are based on the as-
sumption that, in patients who are at risk of chronic parenchymaitenal damage (mainly those with
vesicoureteral reflux (VUR) or structural abnormalities thatlsequire surgical intervention) or in
those who already have it, prophylactic treatment may prevent the onset or progression; thus pre-
venting the development of hypertension or chronic renal-failure. In addition, it may be that many
of the urinary obstructive disorders are diagnosed in th&“prenatal period and not via the study of
UTI, as was customary when there was no such diaggosis.

However, at present there is a debate emerging about the basis for that assumption.'™ Low-
grade (I-1II) VUR seems a more frequent finding than would be estimated, especially in infants,
with little pathological implications, for both i€ risk of scarring and recurrence. Although high-
grade (IV-V) VUR involves a higher risk, it is #are and often predates UTI, being often associated
with kidney disease already present at bitti® According to the Shaikh et al. SR, 24% (95% CI
20-28) of children with a first UTI have 3;UR, and 2.5% (95% CI 1.4-3.7) of children with first
UTT have VUR (IV-V), which representsy10% of VUR after a first UTL#* Furthermore, the type of
treatment for VUR appears not to chdiige its evolution. Moreover, the effectiveness of antibiotic
prophylaxis to prevent recurrence of U TT is not clear. So there are reasonable doubts that force us
to reconsider the foundations of ouy current recommendations.*

Imaging tests are used in LFI'T to assess renal structure or the presence of urinary tract dila-
tion (ultrasound) to detect VER (cystography) or to identify renal parenchymal defects (DMSA
scan). When judging the uscfulness of these tests, their validity, the clinical utility of the diagno-
ses they provide, as well as’their risk and cost all have to be considered.

To answer this question, studies from the NICE CPG" and later studies that were found are
included.
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10.1 Diagnosis of APN

One SR included 18 studies from which the diagnostic accuracy of renal SR gf diagnostic
ultrasound was estimated against scintigraphy (DMSA in 14 studies) for  testStudies 11
locating APN. The studies included in the SR had a number of limitations,

c.g. relating to the inadequate variety of patients, sample description,

description of the reference standard and description of the index test.

The results showed significantly different likelihood ratios (P<0.0001y
between the studies included, with a final pooled LR+ of 3.1 (95% CL2:3-
4.3) and LR- 0.62 (95% CI 0.53-0.73).1

Another 2 studies to assess the validity of ultrasound in the acutesphase vs.  Diagnostic test
DMSA in the diagnosis of APN gave sns results of 49% and 9% and spc of  studies 111
88% and 100%."

Two studies investigated the diagnostic accuracy o power Doppler  Diagnostic test
ultrasound in the acute phase against DMSA in theldetection of APN,  studies III/Ib
finding results of sns 87% and 74%, and spc 92% afid 94%, and therefore

LR+ 10.9 and 12.3, and LR- 0.14 and 0.27, respectively.!!

Two later studies found better indicators ofsyalidity for power Doppler  Diagnostic test
ultrasound than standard ultrasound in deteécting APN compared with  studies III
DMSA in the acute phase. They obtained 'R+ 1.89 and 1.R-0.21," and

LR+ 4.87 and LLR- 0.32,'® respectively.

Another 2 studies also evaluated thediagnostic accuracy of power Doppler  Diagnostic test
ultrasound against DMSA for detédting ANP in the acute phase. The first  studies III
study used power Doppler ultfasound and contrast,’® while the second

study used comprehensive ultrasound (power Doppler ultrasound with grey

scale assessment).'® The following results were found: LR+ 4.10 and LLR-

0.18, in one case, and LR457.9 and LLR-0.13 in the other case.

10.2 Diagnosis of VUR

A SR includéd 11 studies from estimating the validity of ultrasound for the SR of diagnostic
diagnosis@i VUR compared with voiding cystourethrogram (VCUG). The  test studies 11
followiitg pooled estimates were obtained: LR+ 1.9 (95% CI 1.1-2.5) and

LR- 6C%0 (95% CI 0.63-0.93).1

Other studies not included in the previous SR obtained similar results for  Diagnostic test
the validity of ultrasound vs VCUG for diagnosing VUR: LR+ 2.16 and  studies II/I11
LR- 0.65,"¥ and LR+ 1.05 and LLR- 0.99.'*
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One study compared the validity of ureteric jet Doppler waveform with
echo-enhanced voiding ultrasound for the diagnosis of VUR, giving LR+
values of 5.0 and L.R- 0.14.'

A SR of 14 studies evaluating the diagnostic validity of echo-enhanced
cystography against VCUG as the reference standard in the diagnosis of
VUR gave pooled estimates of LR+ 12.3 (95% CI 8.2-18.3) and LR- 0.17
(95% C1 0.11-0.27).1

Another 2 studies, identified by the NICE CPG but not included jftothe
previous SR, gave the following diagnostic accuracy values forpecho-
enhanced cystography against VCUG in diagnosing VUR: LR+, %66 and
36.50; LLR- 0.16 and 0.28, respectively."!

Another 2 studies also evaluated the diagnostic validity of ¢cho-enhanced
cystography against VCUG for VUR diagnosis, giving values LR+ 10.52
and LLR- 0.10,"% and LR+ 14.98 and I.R- 0.06, respectiyety.'’s’

A subsequent study evaluated the diagnostic validity of echo-enhanced
cystography with second generation contrast gagainst the VCUG in
diagnosing VUR. It gave values of sns 80% and’spc 77% (LLR+ 3.48 and
LLR-0.26). Considering the results from bothtgsts as true positives, the sns
of echo-enhanced cystography was 95% and the sns of the VCUG was 64%.
In other words, echo-enhanced cystographyadetected more VUR conditions
than VCUG.'®8 A second study of 112 patients evaluated the usefulness of a
second cycle without contrast in echo-eithanced cystography with contrast.
It found that, after the first cycle, VUR was diagnosed in 39% of the sample
(44 patients); performing a secondfifusion without contrast accounted for
12% more cases of VUR diagnoged. In other words, 8 of the 68 patients not
diagnosed with VUR after the fitst cycle were diagnosed after the second. '®

A review summarised theliesults of 18 studies of the validity of echo-
enhanced cystography wiith first generation contrast against VCUG. The
review found values. ai~sns between 57-100%, and spc values 85-100%.
The review also comfiled the results of 4 studies comparing the validity of
echo-enhanced cystography with second generation contrast against VCUG
or direct isotope gystogram (DIC), giving sns 85-100% and spc 70-97%.'*°

A study evatuating the correlation between DIC and VCUG in diagnosing
VUR fourd a kappa coefficient of 0.60 (95% CI 0.40-0.80), indicating
betweemmoderate and substantial agreement according to the Landis and
Koch'scale (Annex 1, Table 16).*!
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A study was performed to assess whether the results of a normal initial
DMSA could be used as a screening method to detect severe VUR, and thus
replace VCUG as the reference test. For DMSA in the acute phase detecting
severe VUR, it found a sns of 100% (95% CI 54.1-100) and spc 75% (95%
CI 68.3-82.6), giving LR+ 4.17 (95% CI 3.1-5.4) and LLR- 0.** Another
study found LR+ 2.06 and LLR- 0.07."* None of these studies provides
information on the clinical performance of the diagnoses made.

10.3 Diagnosis of renal damage

A SR included 6 studies comparing the validity of ultrasound agdinst DMSA
in the diagnosis of renal scarring. Three of the studies pravided results in
terms of renal units and found LR+ values of 1.3-35.9 ar@ I.R- 0.14-0.99.
The other 3 studies provided results in terms of patientsiid obtained values
of LR+ 2.6-27.4 and LR- 0.41-0.77.!

The NICE CPG identified 3 further studies that als@evaluated the validity of
ultrasound (in the acute or delayed phase) versu& DMSA (acute or delayed
phase) in the diagnosis of renal scarring. Thegegave values of LR+ 1.51-5.9
and LR- 0.31-0.97.1

Two later studies assessed the validity of ultrasound against deferred
DMSA for detecting renal scarring. The first was with a small sample of
patients (n=62) referred for delayed” DMSA (more than 3 months after
APN), with ultrasound performed 2 days after the DMSA. The ultrasound
gave values of LR+ 16.0 and I.R50.65 in the detection of renal scars.'® The
second study was with a sample’of 476 patients with ultrasound and DMSA
performed at least 8 weeksgalter diagnosis of UTTI; it had results of LR+
22.8 and LR- 0.78.1%

Another study in th¢-diagnosis of renal damage with a small sample of
patients (n=23) assegsed the validity of power Doppler ultrasound performed
within 14 days of diagnosis of UTT against DMSA at 6 months. It gave LR+
values of 14.5 and'1.R- 0.69.1%¢

A SR included 2 studies assessing the diagnostic validity of MAG3 dynamic
scintigraphy against DMSA in the diagnosis of renal scarring. LR+ values
of 7.1 and 12.6, and LLR- 0.15 and 0.21 were found."

A SRincluded 4 studies evaluating the diagnostic accuracy of intravenous
urography (IVU) in diagnosing renal scarring compared with DMSA, and
obtained values of LR+ 10-171.3, and LLR- values 0.15-0.80."
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Three studies compared the validity of MRI against DMSA in the diagnosis
of renal scarring, giving LR+ values of 4.3-37.5, and LLR- values 0.04-0.26."

Two studies compared the results of acute phase DMSA with DMSA results
at follow-up. The first case gave sns 55.4%, spc 82.3%, LR+ 3.1 and LR-
0.54. The second study gave sns 85%, spc 78%, LR+ 3.9 and LR- 0.2."

Four studies evaluated the change in the probability of detecting permanent
kidney damage in delayed DMSA in the presence of VUR.

The first study compared DIC against DMSA and gave sns 46.3% (?5% CI
31.1-61.6%) and spc 88.2% (95% CI 79.5-97.1), LR+3.94 and Ei2- 0.61.*"

3 other studies compared VCUG against delayed DMSA in thé-presence of
VUR. They obtained a LR+ 1.78-2.57 and LR- 0.29-0.56 inyrenal damage
detection. 182

In addition, 3 other studies assessed the inverse relatighiship, i.e. the change
in the probability of detecting VUR in the preserice of abnormalities by
DMSA. In the first study, the presence of an altgged DMSA against DIC
obtained values of LR+ 2.3 and I.R- 0.35 in the detection of VUR.'”

The other 2 studies compared DMSA again§tyVCUG for the diagnosis of
VUR. The first compared acute phase DMSA with VCUG a month after
UTT and found LR+ of 1.38 (95% CI E19-1.85) and LLR- 0.33 (95% CI
0-0.88).°° The second study compared IDMSA 6 months after infection with
VCUG and got LR+ 2.37 (95% CI 1.42-3.96) and 1.R- 0.77 (95% CI 0.65-
0.92).2%

10.4 Diagnosis @f abnormalities

A study in 250 patictits with first UTI evaluated the correlation between
pre-natal and postéinfection ultrasound. Concordance was found in 96%
of the 209 patiers with both test results available. Overall, the predictive
value of a noymal pre-natal ultrasound for a normal or near normal post-
natal equivalent was 96% (95% CI 93-99%).2%>

A small sample size study (n=43) was done to detect VUR in patients with
a norm@} pre-natal ultrasound by evaluating the usefulness of post-infection
ultrasound against VCUG 4-6 weeks after a first episode of UTL It found
LR+ values of 844 (95% CI 1.09-65.12) and LLR- 0.59 (95% CI 0.32-
1.09).2%
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The GDG found that the different study results were consistent, except for those redated to
the validity of ultrasound in the diagnosis of acute pyelonephritis or renal scarring, whére some
studies found a high sensitivity in contrast to most of the works.

The GDG took into account the possibility of applying and generalising the ¢vidence when
making recommendations. It considered that the validity estimates for most evaluated diagnostic
tests may be applicable in our environment. However, the ability to reprodugce’ these tests and
make them widely available is not known; primarily ultrasound, because itgiwplies a degree of
subjectivity. The available information about echo-enhanced cystography suggests that this could
be a suitable alternative diagnostic test for VCUG. Its availability and pesformance in each area
still need to be assessed, however, before it can replace the current gobd.standard. This also ap-
plies to power Doppler ultrasound with grey scale assessment, with cgntrast or ureteric jet evalu-
ation. Although these techniques seem to improve conventional ulifasound performance, their
reproducibility and validity in our environment must be demongfiated. Similarly, the negative
predictive value of the absence of pathologic images in pre-natdtultrasound as an alternative to
post-infection ultrasound needs to be estimated in our environtaent.

Additional considerations taken into account by the GPG were related to the clinical im-
pact of different diagnostic tests. Although there is sufficient information on the degree of valid-
ity of the main imaging tests (ultrasound, VCUG, DNEFA, echo-enhanced cystography), there
is no information on the clinical performance of diagaeses made from them. For example, only
DMSA provides a reliable diagnosis of parenchymal affection in UTI; however, it has not been
established whether this information being availaple improves patient management. Similarly, it
is unclear whether the identification of VUR in & patient with UTTI is useful as a follow-up or to
improve prognosis. In the absence of experimgatal studies providing clinically important results
about this, the usefulness of identifying VURwr parenchymal involvement can only be estimated
indirectly from observational studies or the®otential effectiveness of related interventions (e.g.,
the risk of renal progressive impairment 6¢ effective treatment of VUR).

Although the presence of certaip radiographic findings is associated with increased detec-
tion of others, e.g. images of kidneylamage and VUR, the clinical utility of these associations
to indicate when to perform imageztesting is unclear. Thus, although the presence or absence of
renal damage in DMSA may suggest performing a cystogram or not, in practice this prediction
is not useful. This is because, in-general, finding low grade VUR has little clinical relevance and
high grade is very rare.

Also, the accessibility- and cost of these tests needs to be considered. The different level
of access to imaging tesi® should not be the criterion for suggesting them, but their validity and
usefulness. The financiatl costs and risks associated with each test must also be taken into account.
For example, the indi€ation for VCUG must be weighed against the risks of urinary catheterisa-
tion and the radiolégical exposure involved (Annex 1, Table 15).

The GDG dis“aware of the difficulty of establishing the indications for imaging studies in a
patient with afivst UTL. There is enough evidence to choose the kind of test to rule out or diagnose
various dise¢ases, although, not enough to establish guidelines for all children with UTI. Most
recommendations regarding indications for imaging are based on consensus or a low level of
evidence, This will certainly not solve the uncertainty of the reader of this CPG, but may provide
inform@iion about the current status of evidence and, in daily practice, may help in establishing a
protecol or performance measures.

104 SNS CLINICAL PRACTICE GUIDELINES



Evidence summary

II

Conventional ultrasound is less accurate than acute phase DMS@ for the
diagnosis of APN (LR+ <5 and LR- >0.5)."

Ibll

11111,179—182

Power Doppler ultrasound moderately improves on the performance of
conventional ultrasound for the diagnosis of APN, at.the expense of a
better LR- (0.13-0.32). 11179182

II

Conventional ultrasound is less accurate than VCUGfor the diagnosis of
VUR (LR+ <2.5 and LR- >0.7)."

IIll

11111,194,195

Ultrasound is of limited use for the diagnogis of renal scarring, with
very low LR- values of >0.20 in most studigs, therefore a conventional
ultrasound does not predict the absence of renal scarring ina DMSA 11194195

Although the existence of a normal foetatultrasound makes it unlikely that

12921112 a patient with UTT shows new finding§ ¢n a post-infection ultrasound,?**2®
there is insufficient information to estimate the risk accurately.
Echo-enhanced cystography is ageurate for the diagnosis of VUR (LR+

IT/TIT'88 >10 and LR- <0.20)," and can e¥en detect VUR that VCUG™ 8 cannot, and
whose clinical significance is“ot established.

1 New contrasts improve the afcuracy of echo-enhanced cystography in the
diagnosis of VUR.*¥

1 VCUG and DIC show between moderate and substantial agreement in
diagnosing VUR. ™!

1 The existence of a,normal acute phase DMSA implies a low risk of high-
grade or dilated VIR (ILR- <0.10)."2

I MAG3 dynamio scintigraphy is sufficiently accurate (LR+ >3 and LR-

<2) compare@with DMSA for the diagnosis of renal scarring.!!
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Recommendations

It is recommended to perform a urinary tract ultrasound after a figst’UTT if
any of the following criteria apply to the patient:

Febrile UTI

No control over urination, and with no pre-natal or.@dormal post-natal
ultrasound.

Signs of urinary tract dysfunction.
Abdominal or bladder mass.
High creatinine levels.

UTI from a microorganism other than &: coli.

It is recommended to perform an ultraséund of the urinary tract in all

C . .
children with recurrent UTIL.

C It is recommended to use technig@@s enhancing the ultrasound of the
urinary tract, if available.

D Do not perform routine DMSA in the acute phase for patients with UTL

Consider selective use of DMSA in the acute phase, if available, if the
result is important for the* subsequent diagnosis of the patient (e.g., to
decide treatment or cofaplementary tests).

It is recommended ¥ perform delayed DMSA scintigraphy (after 6
months) after a firstfebrile UTT if any of the following criteria apply to
the patient:

Atypical ¢volution (persistence of fever >48 hours).
Signs dislower urinary tract dysfunction.
Abdominal or bladder mass.

High creatinine levels.

Septicacmia.

UTI from a microorganism other than E. coli.

Pathological findings in previous imaging studies (e.g., ultrasound,
cystogram, DMSA).

Consider delayed DMSA scintigraphy (after 6 months) after a first
febrile UTT if clinical, laboratory or radiological findings indicate a high
likelihood of renal involvement.

It is recommended to perform DMSA scintigraphy on paediatric patients
with recurrent febrile UTT.
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In general, it is not recommended to perform cystography (VC‘[fG
radionuclide cystography or echo-enhanced cystography) on éhlldren
after a first UTT, unless any of the following criteria apply to tthga‘uent

— Recurrent UTL \Q

X
— Abnormalities in previous imaging studies (ultrasoqrgé’ér DMSA).
QOO

— Signs of lower urinary tract dysfunction Q)Q
-9

— Family history of VUR. .
When performing a cystographic study in %Ediatric patients, it is
recommended to use radionuclide cystogtaphy or echo-enhanced
cystography, if available, instead of VCU(‘Q)unless lower urinary tract

abnormalities are suspected. \\
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11. Predicting the risk of chronic kidney
damage

Key question:

¢ Are there clinical, radiological or laboratory criteria for predicting thesxisk of chronic kid-
ney damage after a first febrile UTI?

Febrile urinary tract infection may present in up to 60% acute parenclgmal damage.?2%2% After
acute pyelonephritis, the risk of permanent scarring is highly variabie and is estimated to occur
in 15-60% of cases.*® Various associated factors have been proposgd with the onset of permanent
kidney damage, such as reduced age, male sex, delay in establishiag treatment, persistent fever or
marked elevation of acute phase reactants in the initial infectiop®?! The presence of renal oedema
in acute phase ultrasound, or dilated vesicoureteral reflux (VIFR) in the voiding cystourecthrogram
(VCUG) have also been associated with an increased risk/of permanent kidney damage.?%"2%
Detected by DMSA, kidney damage also correlates with £ronic renal failure factors, such as the
presence of proteinuria, hypertension (IT) or decreaseitzlomerular filtration.?%*2%°

An attempt is made below to define the clinicaliradiological and laboratory factors predict-
ing the presence of permanent kidney damage detected by renal scintigraphy (DMSA) or intrave-
nous urography (IVU).

The findings from 9 studies in the NICE-GPG! are summarised below.

A population study in the UK showed a(ievalence of renal scarring by  Case series 3
DMSA after a first UTI of 4.7% in gits and 4.3% in boys. The logistic
regression found no significant association with age or sex."

A Swedish study with 596 patients“under 16 years of age with first febrile  Case series 3
UTI demonstrated differences urthe prevalence of renal scarring by gender
using IVU: 13% of boys had genial scarring compared to 4.5% of girls.!!

One study linked the degree of VUR with the appearance of renal scarring  Case series 3
detected by IVU in patients diagnosed with UTI (n=105, 23 boys and 82

girls); 52% of paticitts had VUR. The degree of affectation correlated

significantly with the degree of VUR: 20% of patients with VUR grade I,

38% of patients with VUR grade Il and 79% of patients with VUR grade 111

had renal scarring™

One study eyaluated the effect of the delay in diagnosing dilated VUR in  Case series 3
the appeardnce of severe renal injury as measured by IVU (n=52, 24 boys

and 28 girls). The ratio of moderate/severe damage according to the type of

delayaéas 10/1 in the group without a delay in diagnosis, 11/13 in the group

withia delay of up to 6 months and 6/11 for those where the delay exceeded

6 months, which was statistically significant.!!
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Two studies analysed the presence of scarring after UTI, measured by IVU.
The first study included 1,177 patients under age 10 with a first symptomatic
UTTI (952 girls and 225 boys). The study found that 5% of patients without
reflux had renal scarring, which increased with the degree of reflux: 10% of
patients with VUR grade I, 17% of patients with VUR grade 1I and 66% of
patients with VUR grade > 3, had renal scarring."

The second study had 252 patients aged between 6 and 24 months of
age with first UTI, and found that 40% of children with VUR had renal
scarring.!

A study in children of 3-4 years old with UTI and with normal ultrf&ound
and normal DMSA, found after a follow-up period of 2 to 11 yeérs, that
1.4% (5/355) had developed renal scarring, all of them were girlsyand 80%
of these girls had had recurrent UTT."

A study evaluating the prevalence of renal damage i@ 150 paediatric
patients after a first UTI found, at 2 years of follow=tip, a kidney scar
prevalence of 13.3% (95% CI 8.3-19.8). The study g&nd no association
between persistent renal damage and the presence orgéverity of VUR (VUR
III-V, P=0.34), recurrent infections (P=1.0), the need for hospitalisation
(P=0.08) or duration of symptoms before treattatnt (P=0.10). It did find
significant differences in persistent renal damége according to sex and age
of the patients: being younger than 2 years eld and being female showed
an increased risk of persistent renal dapiage. However, when adjusting
for patient age at the diagnosis of renal defect (median age 3.6 months in
boys, range 0.75-31 months; median age’11.5 months in girls, range 1.7-59
months), the study found no differenees in persistent renal damage among
girls or boys (OR 3.11, 95% CI 0.Gi~15.86)."

A study to determine differences in genetic polymorphisms of angiotensin
converting enzyme and angiotensin 11 receptor type 1 enrolled 97 children
with recurrent UTI and 480 controls. Compared with the controls, no
association was found between genetic polymorphisms and the appearance
of scars; with 30.9% of‘sases developing renal scarring. Patients with scars
had a higher number ©f UTI recurrences (6.90+2.45 episodes) than patients
without renal scarriég (3.35+1.48 episodes, P<0.001) and were younger at
the time of the pr¢sentation of the first UTI (2.61+1.52 years, compared to
3.52+2.17 yearsP=0.04). No association was found with sex or with the
presence of baeteria different to . coli."!

In addition to the studies included in the NICE guideline, the following studies examining
the infl#ence of different factors on the subsequent scarring were found. Factors such as the delay
in the establishment of antibiotic treatment, patient age, sex, the presence of systemic symptoms,
the ptesence and severity of VUR and analytical parameters in blood or urine were investigated.
Also included are the results of studies evaluating the predictive ability of permanent renal dam-

Case serjies 3

Case series 3

Case series 3

Case series 3

age from renal ultrasound performed at an early stage for a child with febrile UTL
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A study involving 287 patients (age range 1 month to 7 years) with APN
confirmed by DMSA evaluated if the delay in starting treatment (<1 day to
>5 days) affected the appearance of renal scarring at 12 months, and found
no differences between those starting treatment within 1 day and those after
more than 5 days (OR 0.99, 95% CI 0.65-1.51).2"

A study in infants with first febrile UTT (n=278, 153 boys and 125 girls,
median age 3.5 months, range 0.5 to 12 months) evaluated at 6.5 months i
the delay in the onset of treatment (median delay 2 days, range 1-8 days)
had an effect on the occurrence of renal scarring after febrile UTLpThe
study found no significant differences in the incidence of renal sgatring
between patients starting treatment within 24 hours (46%) and thosestarting
treatment later (54%).%"

A study in infants with first febrile UTT (n=306, age 1-24-mabdnths) found
a slight increase in the incidence of renal scarring at 6 months follow-up
in those children with at least a 24h delay in starting @reatment (11.9%
of patients) compared with those who started treatmént within 24 hours
(9.1% of patients), although this was not statistically.significant (P=0.29).
Additionally, the study found significant differences in the incidence of
renal scarring in patients with VUR (45% of paticsts) and patients without
reflux (14.9% of patients; P<0.03), and a siggificant association between
the degree of VUR and renal scar incidence (13=0.007).21

A study in children with first febrile 1T (n=227) examined various
predictors of acute renal damage and r€nal scarring. The study found that
in those patients with APN on initiatsDMSA (127 patients), the delay in
starting treatment was significantly~associated with increased risk of renal
scarring at 6 months (OR 2.36, P£01.001).'¢°

The objective of a study in ¢hildren (n=316, age <14 years) with febrile
UTTI was to evaluate at 6 meiiths if age influenced the development of renal
scarring. It found patients, older than 5 years of age had an increased risk of
renal scarring (OR 3.35.95% CI 1.04-10.78).2"?

A study in patientswith APN (n=269, 147 girls and 122 boys, mean age
3.5+3.3 years, ragge 1 month to 14 years) analysed the influence of various
factors on the onset of permanent kidney damage. The study found patients
older than 5 ycars of age had an increased risk of renal scarring (OR 5.12,
95% CI 2.54:10.26). The study also identified the following as risk factors
for renalsoarring: infection by bacteria other than E. coli (OR 4.47,95% CI
2.02-9.92), recurrent UTI (OR 2.09, 95% CI 1.24-3.5) and the presence of
VURGOR 2.36, 95% CI 1.42-3.94). The study found no differences in the
incidence of renal scarring between boys and girls.?*
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A study in children with VUR III-IV (n=203) found a higher incidence of  RCT 1+
new kidney damage by DMSA at 2 vears in girls with recurrent febrile UTI

compared to girls without recurrent febrile UTIT (RR 8.53, 95% CI 2.84-

25.58; P<0.05).2

A study in 138 patients with UTI and primary VUR (53 boys, mean age _~Cohort study 2+
40.8+42.5 months and 85 girls, mean age 49.3+34.6 months) found the

following as independent factors associated with the risk of renal scarring;

male sex (OR 2.5, 95% CI 1.1-6.0), age =27 months (OR 4.2, 95% CI L 7/-

10.6), and VUR grade IV-V (OR 12.4, 95% CI 4.6-33.4).**

A study of 98 patients with primary VUR (46 boys, mean ageldl.1+1.6  Cohortt study 2+
years; 52 girls, mean age 2.9+2.5 years) found the following as ¥isk factors

for renal scarring: VUR high grade (OR 14.5, 95% CI 4.9-42(2), age over

5 years (OR 12.6, 95% CI 2.7-58.8) and male sex (OR 6,5:95% CI 2.0-

20.7).24

A study of 51 patients with kidney damage and 148-patients with UTT  Case control
and no renal scarring assessed whether the présence or severity of  study 2+
systemic symptoms (fever, vomiting, malaise, afterexia) or the need for
hospitalisation in the acute phase of infection, edmbined with the patient’s

age, were factors to help in predicting the risk=of renal scarring. The study

found that the presence of vomiting, anorexia or malaise correlated very

weakly with the presence of renal scarringPR*=0.03, P=0.02), while none

of the other variables (sex, age, fever, hospitalisation) were associated with

risk of renal scarring (P=>0.5). By calculating the sensitivity and specificity

and using proportionate reduction ipitincertainty plots, the study showed

that none of the considered variabl¢gsswere good predictors of renal scarring,

such that the presence of fever shawed a sns range of 38-67% and spc range

of 79-55% according to paticgDage (>3 years, 6 months to 3 years, <6

months), the presence of vomiting, malaise and anorexia had values of sns

of 43-78% and spc of 81-26% also according to the same age group; and

finally, hospitalisation had~sns values of 19-67% and spc 95-45% for these

groups. The study thereR§ie concluded that none of the variables was useful

as a predictor of renalscarring in children under 3 years of age.?"”

A study in 218 pafients with febrile UTT assessed the risk factors for renal ~ Case control
scarring in patieats with ALN (n=109) compared with patients with APN  study 2-
(n=109); and found an increased risk of renal scarring in patients with ALN

(OR 13.56,55% CI 6.53-28.19). The study found no association between

patient sexX{ patient age or presence of VUR and increased risk of renal

scarring:2'®
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A study in 72 children (age range 7 days to 3 years) with febrile UTI,
evaluated the usefulness of PCT for predicting renal scarring in patients
who develop APN. The study found significant differences in PCT levels
between patients with renal scarring by DMSA at 12 months and those
free of renal scarring (P=0.007). Similarly, the study found significant
differences in PCT levels between patients with febrile UTI without renal
involvement (median 0.49 ng/ml. [IQR 0.12-1.00]), patients with APN
without renal scarring (median 0.83 ng/ml. [IQR 0.3-2.6]) and patients
with APN and subsequent renal scarring (median 2.3 ng/ml. [IQR 1-11.63;
showing an upward trend in the levels of PCT (P=0.006). For the diagnosis
of renal scarring, PCT levels >1 ng/mL showed values of LR+ 2.17495%
CI 1.75-2.40) and LLR- 0.34 (95% CI 0.17-0.70).*"*

A study in 77 children with their first episode of febrile UTT {dge range 1
month to 12 years) evaluated the usefulness of PCT and CRP irrthe diagnosis
of APN with renal scarring. The study found significant diffétences in PCT
and CRPlevels between patients with and without renal datage in the acute
phase, and also between patients with and without renatscarring (P<0.05).
For the diagnosis of renal scarring, PCT levels =1ngfinl showed LR+ 2.4
and LR- 0.12; CRP levels of 20 mg/1. showed LLR+4~.4 and ILR- 0.22.>%

A study in 100 children (age range 1 month. {013 years) with their first
episode of febrile UTI evaluated the diagnogti¢ accuracy of PCT and CRP
in the diagnosis of acute renal disease and ggnal scarring. The study found
significant differences in PCT and CRPiievels between patients with and
without acute affectation by DMSA at baseline (P<0.05), but only found
significant differences in PCT levelg-between patients with and without
renal scarring by DMSA at 6 montis (P<0.05), but not for CRP levels
(P=0.4).22

A study in 163 boys (median age 3.1 months, range 5 days to 19.9 months)
and 140 girls (median age &5 months, range 5 days to 22.6 months) with
first symptomatic UTT evaluated the relationship between the presence of
various risk factors and-permanent kidney damage. It found a significant
association between the-presence and degree of VUR, and renal abnormality
by DMSA at 1 or 2 yecars of follow-up. There was a progressive increase in
the risk of renal s¢apring with increasing degree of VUR: VUR grade I (RR
1.20, 95% CI 0.4323.35), VUR grade II (RR 2.17, 95% CI 1.33-3.56), VUR
grade III (RR2+50, 95% CI 1.55-4.01) and VUR grade IV-V (RR 4.61, 95%
CI 3.23-6.573>The study also found a significant association between CRP
peak levelgat first UTT and renal abnormalities by DMSA at 1 or 2 years
of follow™dp (P<0.001). By logistic regression, the study found that VUR
was thgzonly independent variable associated with the risk of renal scarring
in boys (P<0.0001); whereas in girls the independent variables associated
withrenal scarring were CRP levels at first UTI (P<0.001) and presence of
VUR (P<0.05).2*
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The objective of a study of 50 infants (<1 year of age) with dilated VUR  Cohort sfdy 2-
and UTI, followed over a mean of 6.3 years (range 1-16), was to determine

which parameter best correlated with decreased GFR (<80 mL./min/1.73m2)

by including parameters such as the following in a multivariate multiple

regression analysis: sex, pre-natal diagnosis, number of febrile UTI, serum

creatinine >0.6 mg/dL, urea >200 mg/L., metabolic acidosis, proteinuria >40

mg/m2/h, hypertension, decreased size in multiple ultrasound measurements

and number of renal scars by DMSA at 1 year. It found that only the initial

rise in serum creatinine above 0.6 mg/dL showed a significant associatict

with decreased renal function (P<0.001).2%

A study comparing the efficacy of 2 antibiotic treatment strategies in  Cohort study 2-
children with febrile UTI grouped the sample to analyse the iniftience of

different factors on the occurrence of renal scarring. It found#i@ influence

by age, sex, duration of fever or delay in the start of treatment; although it

did find an influence with the presence of VUR, high CRP ahd renal oedema

by ultrasound. The multivariable regression analysis showéd only VUR and

renal oedema by ultrasound had a significant association, although renal

oedema evaluated in isolation showed LR+ 2.86 (95% CI 1.01-8.06) and

LR- 0.94 (95% CI 0.83-1.06).%"

A meta-analysis aimed at assessing the risk of r¢nal scar according to ethnic ~ Cohort study SR
differences in children diagnosed with APN(by DMSA in the acute phase  2++

included a total of 23 studies (n=2,106 patients). Of these, 13 analysed

the results in terms of patients, 7 in ternd$.of renal units and 3 in terms of

both. Of the original patients, only 1,408 had a second follow-up DMSA to

determine renal scarring. The estimated total scarring after APN was 37.0%

(95% CI 21.0-56.6) of the total renat-units and 41.6% (95% CI 34.3-49.2)

of the total patients.

Additionally, the SR showed t#¢ incidence of renal scarring according to
the presence of VUR by subgioup analysis, and noted that VUR tripled the
risk of scarring, either in terfis of patients (OR 2.8, 95% CI 1.9-4.2) or renal
units (OR 3.7, 95% CI 1.3511.1).%%
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Another 3 additional studies not included in the previous SR showed similar
results regarding the association between VUR and the increased risk of
renal scarring in paediatric patients with febrile UTIL.

The first study found that the presence of VUR was associated with a
significantly increased risk of renal scarring (OR 9.37, 95% CI 4.48-
19.64), but found no correlation between the severity of VUR grade and an
increased risk of renal scarring (P=0.26).%**

The second study evaluated the incidence of renal scarring in children witi¥
VUR grade III-V and observed a progressive increase in the incidence~of
renal scarring with increasing degree of VUR. Patients with VUR grade 111
had 7.4% of renal units affected; patients with VUR grade 1V, 20.99%; and
patients with VUR grade V, 43.2%.%%

The third of the studies investigated the risk factors asse@lated with
different types of renal parenchymal damage in 549 paediafric patients
with primary VUR (391 girls and 158 boys, median age\al diagnosis of
VUR, 19 months, IQR 9-38). By logistic regression, %he study found
the following as independent variables associated wiirenal damage by
parenchymal contraction: VUR grade I11-V (OR 9.7, 95% CI 4.1-21.0), age
(>24 months) at the time of diagnosis of VUR (OR.3.0, 95% CI 1.6-5.1);
unilateral reflux (OR 2.1, 95% CI 1.2-3.8) and male sex (OR 2.0, 95% CI
1.1-3.8). Independent variables associated witlemultifocal renal scarring
were VUR grade II-V (OR 13.8, 95% CI 7 4-26.0) and age (>24 months)
at diagnosis of VUR (OR 1.9, 95% CI 1.2-370). Finally, VUR grade 1II-V
was an independent variable associated with unifocal renal scarring (OR
7.9,95% CI 3.8-16.4).®

One study was aimed at assessing factors associated with the progression of
renal damage in 3,646 children withi first UTT who were followed during a
mean period of 7 years. The factots found to be associated with progression
of kidney damage included: the existence of previous renal scarring in
both boys and girls; being in, boys under 1 year of age, where the increased
risk was more notable (O}13.5, 95% CI 4.7-48.4); the presence of VUR,
especially in girls underzl vear of age (OR 14.5, 95% CI 1.8-118); and
recurrence of UTL, butonly in girls: <1 year of age (OR 6.3, 95% CI 1.3-
30.7), and =1 year of@ge (OR 2.7, 95% CI 1.7-4.2).%
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A meta-analysis was aimed at establishing the prevalence of renal damage  Cohort sfdy SR
in the acute phase (APN by DMSA within a period <15 days after the initial =~ 2++
episode of UTI) and chronic renal damage (renal scarring by follow-up
DMSA within a period =5 months - 2 years after the initial episode of
UTI) in paediatric patients after a first UTL. It selected a total of 33 cohort
studies including 4,891 patients (0-18 years old). The meta-analysis had a
pooled prevalence of VUR in the total population with first UTT of 24%
(95% CI 20-28), and a pooled prevalence of severe VUR IV-V of 2.5%
(95% CI 1.4-3.7). From the results of 29 studies, the meta-analysis gave
an overall prevalence of acute damage by DMSA consistent with ARNof
57% (95% CI 50-64). Based on data from 10 studies comparing the sk of
APN in patients with VUR (67%) against patients without VUR (49%), a
significantly increased risk was found in the group of patients with VUR
(RR 1.5, 95% CI 1.1-1.9). In relation to the presence of renal sgarring the
global prevalence was 15% (95% CI 11-18). Again, the presenge’and degree
of VUR significantly increased the risk of renal scarring. Thestisk increased
2.6 times in the group of patients with VUR (41%) vs thase without VUR
(17%), (RR 2.6, 95% CI 1.7-3.9). Within the group of patients with VUR,
those with with VUR grade II1-V (53%) had a significantly increased risk
of renal scarring when compared with those with)VWUR grades [-1I (RR
2.1, 95% CI 1.4-3.2). Additionally, from the resulis.of 4 studies, the meta-
analysis estimated a prevalence of pre-existin® renal damage or renal
dysplasia by DMSA in the acute phase — and:firesumably unrelated to the
UTT of the time — of 0.6% (95% CI 0-1). The'results of other 4 studies show
a prevalence of new lesions in areas not afféc¢ted in the acute phase DMSA
of 1.3% (95% CI 0.2-2.2). Finally, the *i¢sults of 6 and 3 studies found
that the annual incidence of recurrent WI'T was 8% (95% CI 5-11) and the
annual incidence of recurrent febrile 1T was 6% (95% CI 3-12).%

There are 4 other studies examining the predictive ability of permanent renal damage from a
renal ultrasound performed at @i early stage on paediatric patients with febrile UTT.

A study of 45 children (4ge range 9 days to 9.8 years) with febrile UTT  Diagnostic test
assessed the predictive yédue of renal ultrasound in the acute phase of UTT  study III
against DMSA at 6 moaths, for the diagnosis of posterior kidney scarring.

The study found that tltrasound gave values of LR+ 1.5 (95% CI 0.9-2.5)

and LR- 0.67 (95%>CI 0.4-1.16). The simultancous presence of high CRP

levels (=70 mg/l4) and alterations by ultrasound increased the diagnostic

accuracy of réaal ultrasound, LR+ 2.78 (95% CI 1.17-6.6) and LLR- 0.59

(95% C1 0.39:0.89).

Two stydies with 191 and 300 patients (<2 years old) with febrile UTI  Diagnostic test
evaluated the predictive value of renal ultrasound in the acute phase of UTT  studies 11
against DMSA at 12 months for the diagnosis of posterior renal scarring.

The ultrasound gave values of LR+ <5 and LLR- >0.2 in both studies.??#2*
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One study of 23 patients (<4 years of age) with febrile UTI compared the  Diagnostietest
predictive power of renal power Doppler ultrasound in the acute phase with  study LT
DMSA at 6 months for the diagnosis of posterior renal scarring. The study

gave values of LR+ 14.5 and LLR- 0.69.%%

In preparing the recommendations, the GDG looked at the results and egnsidered that there
were inconsistencies in many of the parameters analysed over different studics. Consistency was

seen only in the increased risk of permanent kidney damage in childrenSsuffering from dilated
VUR.11,206,208,215,216,222,224

Among the clinical parameters, the presentation and speed of starting treatment did not ap-
pear to be associated with an increased risk of scarring.?”2072112122¥/ The presence of recurrent
infections showed an increased risk in some studies,'"****¢ whiléin others this relationship was
not shown.**>°

Several studies found an increased risk of scarring with increasing age,204208213.215.216 while
others found an increased risk of scarring with minor age,~dnd several studies failed to demon-
strate any clear association between age and increased rigk’of kidney damage.'"**"21728 The stud-
ies of higher methodological quality, based on multipl¢iregression analysis, are those that found
an association with older age, although it is clear that there is great inconsistency in the data.

Similar discrepancies appear with respect to fex as those occurring with age. Several studies
show an increased risk of renal scarring in maleg)™?1>2¢ especially if the infection is associated
with VUR. While others found the greatest incidence with girls,'! although most studies found no
decisive influence.!>6204207.217.223

Some studies show a predictive valse-for high levels of acute phase reactants; however, it
should be noted that both the PCT and €RP exhibit low discriminative ability with LR+ <5 and
LR_ >0.2.207,219—222

The presence of renal oedemaig ultrasound performed in the acute phase has a low discrimi-
native capacity,?*** although thig &bility is enhanced with a Doppler scan.'®

While preparing this docutgent, the Shaikh et al.*° SR and meta-analysis was published and
was included in the volume of\@vidence for being considered relevant. The SR includes the results
of 12 studies which are alsp¥hcluded in the Faust et al.>® SR and meta-analysis.

Evidence summary

|
The presence of systemic symptoms (anorexia, vomiting, discomfort)

2+ accompanying febrile UTI was not associated with an increased risk of
permanent kidney damage.?"”

An association between delayed initiation of antibiotic treatment
24 and an increased risk of permanent kidney damage was not able to be
demonstrated.?!!212

There are conflicting results regarding the sex of the patient as a predictor

2+ .
of renal scarring. 2215217
o Older paediatric patients appear to be associated with an increased risk of
renal scarring;?+2%8215216 however, the results are not conclusive.?'”
[4214/2.4 204 The existence of recurrent urinary tract infections increases the risk of

permanent kidney damage.?%+>'4
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An increase in acute phase reactants (PCT >1 ng/dL or CRP >20.@\gﬁL)

II during febrile UTI has little ability to predict the onset of peémanent
kidney damage (LR+ <5, LR- =0.2).21%220 Q

Conventional renal ultrasound performed early after a feb@le UTTI has
11228229 T11%%7 little ability to predict the onset of permanent Kidney dam:}e (LR+ <5,
LR >O 2) 227-229 Q)

P The presence of VUR increases the risk of permanentfl?mey damage (RR
2.6,95% CI 1.7-3.9)45 and (OR 2.8, 95% CI 1.9-4.2y%%
R
2++% A greater degree of VUR increases the risk 0f~@al scarring, and the
01208222225 difference is especially marked in dilated reﬂu)ﬁ@”&m’m
>
%
Recommendations (Z\)\Q
B It is recommended to investigate rena@?jury in paediatric patients with
VUR, as they present an increased ri§k)of permanent injury.
B It is recommended to investigate tbgpresence of permanent renal damage
in paediatric patients with recurr@ febrile UTIL.
An increase in acute phase r@(gqants or renal ultrasound during febrile
B UTI, in isolation, should no& used as predictors of permanent kidney
damage. Q
It is not recommended@nvestigate permanent renal damage by renal
D scintigraphy in paediaﬁ..ik patients with a first febrile UTI, based on the
clinical presentatio\né'ﬂelay in establishing treatment, patient’s age or
gender. OS
O\
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12. Hospitalisation and referral criteria

12.1. Hospitalisation criteria for suspected UTI

Key question:

¢ What should be the hospitalisation criteria for children with suspected UTI?

Hospitalising a child with febrile urinary tract infection (UTT) has beefithe usual practice in recent
decades, for two main reasons: to control serious infection complications and prevent permanent
kidney damage. This was based on the assumption that early intra€€nous antibiotic treatment was
advantageous in the rapid control of infection, decreasing thezrisk of acute complications and
permanent renal parenchymal sequelae.

Hospitalising a child should be considered only whew’it is strictly necessary and when it
provides a clear benefit to health. This is not just for ecofiomic considerations, but to minimise
the psychological impact, reducing the disruption to famuly life and to prevent the risks of noso-
comial infections associated with any hospitalisation ih a paediatric ward. It is therefore logical
to establish outpatient strategies to manage any condition if admission to a hospital is unlikely to
provide a clear benefit for the child.

As discussed below, several clinical trialsthave recently shown that oral antibiotic treatment
of a child with febrile urinary tract infection i¢/as effective as intravenous in terms of clinical and
bacteriological control of the infection in th&Pacute phase and protection against the occurrence of
renal scars.?'>#23 Ag a result, there is jifereasingly less recommendation for hospital admission
to control paediatric patients with febrite UTI®!712¢ than before.

In order to define the hospitalis@bion criteria for paediatric patients with febrile urinary tract
infection, 3 important aspects needyto be considered: bacteraemia, renal functional impairment
and poor therapeutic control.

Risk of bacteraemia

Urinary tract infection isgbacterial in origin in most cases and there is a risk therefore of haema-
togenous spread, partictiarly in the case of infection of the renal parenchyma, which is highly
vascularised. Howevép, epidemiological studies show that this risk is low in childhood. A Finnish
study showed an adqtfual incidence of severe bacteraecmia of urinary origin in children under 16
years of age withgtit previous UTT of 1.5 new cases per 100,000 person - years, 88% of cases were
individuals unpdenone year, and 66% under 3 months. Boys were nearly twice more likely to be
at risk than girls, although the excess risk decreased with age.* The estimated risk of bacteracmia
during pyel@nephritis may be 1/150 episodes,**>* but may reach 22% in those under 2 months of
age, or 3%xm under 36 months of age.?* Therefore, infants are at an increased risk of bacteraemia,
especially those under 2 months of age.>»+2¢

Besides age, clinical presentation may suggest a serious bacterial complication. Thus, hospi-
talisation is recommended for any child with a “malaise” or “sickly appearance” as it involves an
increased risk of bacteracmia. Besides the classic Yale scale for the management of children with
fever without focus,”” the NICE clinical practice guideline for managing a febrile child estab-
lished a series of criteria for assessing the severity, based on various cohort studies: the presence
of signs of dehydration, listlessness, low reactivity to stimuli, pale skin, poor peripheral perfusion

CLINICAL PRACTICE GUIDELINES FOR URINARY TRACT INFECTION IN CHILDREN 1o



or sickly appearance. Other high risk factors are irritability and vomiting or seizures. Any sfthese
described situations warrants hospital monitoring of the patient, as there is an increasgey risk of
sepsis.?® The criteria used for managing febrile children can often be extended to children with
urinary infection."

Urinary tract abnormalities have been associated not only with an increased¥isk of perma-
nent kidney damage after a urinary tract infection,®® but with an increased rigiof bacteraemia
in the acute phase. In children with dilated VUR, the risk of bacteracmia duiing pyelonephritis
is double that of children without dilated reflux.® And the risk of serious bagferial complications
in patients with obstructive disease of the urinary tract can be 9 times assmuch."! However, the
presence of VUR may also be important in the acute therapeutic approath to the infection to pre-
vent scarring. In the Hoberman clinical trial, comparing the use of oraloefixime with intravenous
cefotaxime for the treatment of pyelonephritis in paediatric patientgya subgroup analysis found
that patients with VUR showed an increased risk of renal scarring@f treatment was administered
orally (RR 7.33, 95% CI 1.00-54.01), (NNT 3, 95% 2-12).2'*Fhe problem is that, for many
boys and girls with a first febrile urinary tract infection, it is @6t known if there is an associated
malformation pathology. Some clinical and laboratory dataan help define high-risk patients.
Epidemiological studies in families with VUR have shownthat 25-50% of siblings and 50-66%
of children of patients with VUR also have reflux.”® A laige cohort study of children with VUR
showed a good correlation between plasma CRP during acute pyelonephritis and the degree of
reflux and subsequent scarring.?** Therefore, very high levels of acute phase reactants can sug-
gest the presence of high-grade reflux, but with littf&-discriminative power. Also, the relationship
between congenital pyelic dilatation and the presefi¢e of obstructive uropathy or high-grade reflux
is known.** Therefore, children with a history ot pyelic dilatation whose imaging studies are not
completed should be considered patients at igicreased risk of febrile urinary tract infection.

Also, those children most vulnerable t&/severe infection due to immune system dysfunction
should also be considered at high risk of*Bacteracmia after a febrile urinary tract infection: e.g.,
patients with primary or secondary imminodeficiency, cancer, diabetes or nephrotic syndrome.

Risk of renal functional impairment

During febrile urinary tract infedtion, special attention must be paid to those patients with im-
paired renal function, significait elevations of creatinine and electrolyte abnormalities. The pres-
ence of any of these alteraitbns may be related to extensive renal parenchymal injury or to a
normal extension injury in & patient with low renal functional reserve due to dysplasia, hypoplasia
or chronic glomerulonephritis. In all these situations, it is best to admit the patient to hospital to
treat these alterations,if required, and to deliver antibiotic therapy according to the degree of renal
insufficiency present;

As well as the association between VUR and the increased risk of permanent kidney dam-
age, 8224225 thefevare other situations that must be considered when deciding the management
strategy of a child with febrile UTI. For example, high levels of creatinine during a febrile UTT in
infants withZv UR is shown to be a possible predictor for future chronic renal failure.?*

Recurrent febrile UTT has been associated with an increased risk of permanent kidney dam-
age in @hildren with or without VUR. This should be considered therefore when recommending
hospitalisation to better control such patients, 224242
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Risk of poor therapeutic control

Any patients who cannot be managed on an outpatient basis due to non-complianéé with oral
antibiotic treatment also require hospitalisation. Among them will be children with oral intake
disabilities, those persistently vomiting and dehydrated patients requiring intravenous fluids. The
social situation of the patient to ensure proper monitoring must also be carefully-analysed. If this
cannot be guaranteed, hospitalisation may be indicated to improve control. ''Z%-243

Clinical monitoring is recommended within 48 hours for all childretPwith febrile urinary
tract infection treated as an outpatient.*** If no improvement is seen in this time, the therapeutic
strategy should be reassessed by considering the resistance of bacterig in the urine, the possible
presence of infectious complications and the patient’s general condition.!***

From the above information, by consensus the GEG recomniends the following criteria to
indicate hospitalisation for paediatric patients with febrile urinagyttract infection.

A child with febrile urinary tract infecfidn meeting any of the following
criteria should be admitted to hospital:

— Age less than 3 months old.

— Affectation of the general condition, sickly appearance.
— Vomiting or oral intolerdnce.

J —  Dehydration, poor petipheral perfusion.

— Urinary system malformations: VUR, obstructive uropathy, renal dys-
plasia, single kigney.

— Poor care or trouble monitoring.
—  Primary of:secondary immunodeficiency.

— Electrolyte or renal function abnormalities.

A child gith febrile urinary tract infection meeting any of the following
criterigy may be admitted to hospital, but can also be treated under
supeiyision on an outpatient basis:

—~’High fever (=38.5°C) in children of 3-6 months of age.
[Z  Persistence of fever after 48 hours of treatment.

J — Risk factors of an unusual bacteria (recent antibiotic therapy, recent
hospitalisation, catheterisation).

— Family history of VUR or prenatal ultrasound with congenital hydro-
nephrosis.

— Recurrent febrile urinary tract infections.

— Significant increase in acute phase reactants.

J In all other cases, outpatient management of the patient is recommended.

Criteria adapted from the NICE CPG on the management and evaluation of febrile children.?®
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12.2. Referral to a specialist

Key question:

¢ When should a child with UTI be referred from primary care to special care?

The consensus in the NICE CPG was to recommend paediatric nephrology~monitoring if there
was permanent bilateral renal parenchymal damage, abnormal renal functicn, hypertension and/
or proteinuria.'!

Other authors consider referral for patients with nephrourologicat abnormalities, recurrent
APN, renal scarring, hypertension, family history of VUR or renal disease and bladder dysfunc-
tion syndrome not responding to general measures or associated with VUR and/or thoracolumbar
region anomalies. 224

In short, the specialist referral criteria for a child with U] is based on the need for further
tests unavailable in primary care, to confirm diagnosis, pre§eribe a specific treatment or monitor-
ing of anomalies or complications.

Referral of a child with UTI to a specialist woul@ be indicated if required to slow the pro-
gression of detected kidney disease or to require confitmation of renal damage in situations with
increased risk of it being associated: e.g., structurd! or functional abnormalities of the urinary
tract, atypical or recurrent UTT or patients youngébthan 2 years old.

Recommendations

Refer patients fromrprimary care to specialist care if they meet any of the
following criteriac

— Febrile urifidry tract infection and/or UTT in children under 2 years or
in patien{y who cannot control urination and cannot be completely in-
vestigated in primary care.

— Rectirrent urinary tract infections.
— Atypical UTL fever >48 hours, unusual bacteria.

—IStructural abnormalities, single kidney and/or nephrourological func-
J 5 tional abnormalities.

— Permanent kidney damage confirmed by imaging studies or blood
markers (urea, creatinine, cystatin C) or urine (proteinuria, maximum
urinary osmolality).

— Hypertension
— Failure to thrive.
— Family history of nephrourologic disease and/or CKD.

— Anxious family and/or diagnostic confirmation.
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13. Treatment of the acute phase of Ui

13.1 Start of empirical treatment

Key question:

¢ When should antibiotic treatment for suspected febrile UTT start?

Antibiotic treatment of urinary tract infection (UTI) starts in niost cases without knowing
the bacteria responsible for the infection. One of the issues [requently'raised in the consultation is
when to start antibiotic treatment. One of the first studies was an@nimal study** which provided
a clear relationship between the delay in onset of antibiotic treaiment and the possibility of renal
parenchymal damage. Subsequently, a study by Smellie et al.*¥investigated the severity of renal
scarring as a function of delay in diagnosis and suggested @‘lear relationship between the delay
in diagnosis/treatment of febrile UTI and renal scarring. & hile considering that the clinical im-
provement the patient obtains after starting antibiotic tgc@tment is reason enough to avoid delays
in treatment, it is important to know if the period bepcen the beginning of clinical picture and
carly treatment may have implications for the compigte resolution of the infection and the appear-
ance of sequelae (renal scars).

One study evaluated the prevalence of repai~damage in 150 paediatric  Case series 3
patients in an emergency department diagnosed with first UTT (presence

of fever unspecified). The study assesseddie presence of renal scarring at

2 years. The final analysis was perfortited only on a total of 75 patients.

In the 55 patients without renal scarring, median days delay to the start of

treatment was 2 days (range 0-22 dd¥s), in 20 patients with renal scarring

this median was 3.5 days (rang@y0-62 days); this difference was not

significant (£=0.10)."

A study in 287 children refated the presence of renal scarring after 12 Cohort studies
months of the UTI episodesto the time between the onset of fever and the 2+

onset of antibiotic treat@ent (within 5 days in all cases), and found no

differences (OR 0.99,65% CI 0.65-1.51). There were also no differences

when evaluating théZesults according to disease severity, the level of

hyperthermia or leiagth of hospital stay.?!!

A study aiméd at assessing oral antibiotic therapy against sequential — Cohort studies
intravenous Geatment of febrile UTI in 306 infants aged between 1 and 24 2+

months to amalyse risk factors related to the presence of renal scars finds, at

6 months,-an increased incidence of renal scarring in infants who received

antibiofi¢ treatment =24 hours after the onset of fever (11.9%) compared to

those teceiving antibiotic treatment before 24 hours (9.1%); this, however,

was Statistically not significant (P=0.29). A multivariate analysis of other

predictor variables only related the presence of scars with the grade of

VUR.22
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A study to evaluate the presence of different risk factors in the development
of acute kidney injury and the development of renal scars in a sample of 227
children with febrile UTT found the presence of VUR (OR 2.32, P=0.034)
and therapeutic delay time (5.11+3.17 days until the start of treatment in
patients with acute injury compared to 2.67+1.93 days in patients without
injury acute; OR 1.35, P=0.001) as associated risk factors for acute kidney
injury.

In those patients who developed acute injury (127 patients), the study found
risk factors associated with the development of renal scarring at 6 monthg.{o
be the presence of VUR (OR 10.12, P=0.004) and the antibiotic therapgutic
delay time (7.10+3.39 days until the start of treatment in patients>with
scarring compared to 3.54+1.82 days in patients without scars; @R 2.36,
P=0.001).1°

A study of infants with first febrile UTT (n=278, 153 boysand 125 girls;
median age 3.5 months, range 0.5-12 months) assessed whether the delay
in the start of treatment (median delay 2 days, range 1-8days) correlated
with the development of acute inflammatory changes and subsequent
development of renal scarring. The study found that‘early and appropriate
antibiotic treatment (within 24 hours of the onset-ol*symptoms) decreased
the likelihood of kidney affectation (DMSA) duiing the acute phase of
infection (41% for affected patients treated witliin the first 24 hours, 59% if
treated on the second day, 68% if treated on theythird day, and 75% if treated
on day four or later, P=0.000). However, it did not prevent scarring (DMSA
5-26 months after the acute phase, perforiied on only 76 of the 158 patients
with acute phase affectation), as there were no significant differences in the
incidence of renal scarring between fatients starting treatment within 24
hours (46%) and those who starteddater (54%).%"

A study aimed at comparing t§ efficacy of sequential therapy versus IV
therapy in 348 children (2-58ymonths of age) with first febrile UTI also
assessed whether the fact gPstarting antibiotic treatment within 48 hours
from the onset of fever oi*fater influenced the increased presence of renal
scarring at 6-9 months¢the study found no significant differences in the
incidence of renal scatiing between those who started treatment before 48
hours (47%) and thesé who started treatment later (53%).2"

The GDgx considered several additional considerations regarding the consistency of the
evidence. Only the Oh et al.'*® study found an association between delay in starting antibiotic
therapy and&he incidence of renal scarring, while the other studies found no significant differ-
ences.” 231212230 This could be due to a longer delay in starting treatment in this first study. The
GDG béfieves that, even assuming that the time of starting antibiotic treatment has no effect on
scarrifig, one must also consider the degree of patient affectation and the impact the disease may

have-on the patient during any delay in starting treatment.
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Evidence summary

There were no significant differences in the incidence of renalscars in
2+ patients between those who received early antibiotic treatmenti24h)**2!?
and those receiving it later.

Patients with renal scars had a greater delay in the stagivof antibiotic
treatment (7.10+3.39 vs 3.54+1.82 days; OR 2.36, P=0:001).'°

Recommendations

It is recommended to start early antibiotic treatment at the first suspicion
J of febrile UTI, as delaying the onset of antibigfic therapy in febrile UTI
cannot be justified on safety grounds.

13.2 Empirical therapy administration route

Key question:

¢ What is the most appropriate administration ro@te for the antibiotic treatment of febrile UTL
in infancy and childhood?

Febrile UTI is one of the most common bacteial infections in children.>*® Traditionally, orally
administered (PO) antibiotic treatment has ‘beéen recommended for lower UTI or UTI without
fever, and intravenous (IV) for upper UTL&? febrile UTI. In the latter case, the usual practice is
first to administer antibiotics intravenousiytand then by PO for 7-14 days to clear the infection and
prevent kidney damage. However, a R(ZJ) by Hoberman et al.*** suggested that febrile UTT can be
treated with PO antibiotics; this is dis€ussed below.
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A SR of 23 studies including 3,295 patients from 0-16 years of age with ~ RCT SR+
APN aimed to assess the risks and benefits of different antibiotic regimens
for the treatment of APN. It found 3 studies (total of 844 patients) comparing
antibiotic administration by PO for 10-14 days with IV administration for
3 days or until the resolution of fever, followed by PO administration.
No significant differences were found in the median time to clearance of
fever (weighted mean difference 1.54, 95% CI -1.67 to 4.76); the rate of
recurrence of symptomatic UTT at 6 months (RR 0.67, 95% CI 0.27-1.67);
the rate of permanent renal damage by DMSA in relation to all patieiits
with APN (RR 0.87, 95% CI 0.35-2.16); or the total number of paticnts
with defects in the initial DMSA (RR 0.80, 95% CI 0.38-1.7). The SR¥tom
the data of one of the included studies performed a subgroup analysis and
found no differences in the number of renal parenchymal disorders at 6
months by DMSA in patients with VUR (RR 1.88, 95% CI 0.83-¢,24) nor in
patients without VUR (RR 0.80, 95% CI 0.23-2.73). Although:it noted that
in patients with VUR grade III to V, persistent renal parenciizimal disorders
by DMSA at 6 months were more frequent in patients regeiving antibiotic
therapy by PO than patients who received initially IV astibiotics followed
by PO (RR 13.6, 95% CI 1.00-54.01).%!

The SR also included 5 studies (a total of 534 patients) comparing the
administration of IV antibiotic treatment of shdit duration (3-4 days)
followed by PO administration with long-term [¥antibiotic treatment (7-14
days). No significant differences were found mghe recurrence of UTI within
the first 6 months (RR 1.15, 95% CI 0.52-2 51); the rate of permanent renal
damage by DMSA (3-6 months) for all patients with APN (RR 1.13, 95%
CI 0.86-1.49); nor in the relation to the t&tal number of patients with defects
in the initial DMSA (RR 1.10, 95% 170.84-1.45). Based on data from 2
studies, the SR included an analysis by subgroups and found no differences
in the number of renal parenchynial disorders by DMSA (3-6 months) in
patients with VUR (RR 0.99, 95-% 0.56-1.74), in patients without VUR
(RR 1.19, 95% CI 0.81-1.76).5in patients under 1 year of age (RR 1.46,
95% CI 0.71-3.01) and in pati€¢nts older than 1 year of age (RR 0.89, 95%
CI 0.59-1.34).

Finally, the SR included-@ata from a study comparing an antibiotic regimen
of a single intramuscyiar (im) dose followed by PO for 10 days against
antibiotic PO adminiStration at the same dose. No differences were found
between groups foithe persistence of bacteriuria after 48 hours (RR 0.77,
95% CI 0.19-3.20), persistence of clinical symptoms (RR 0.82, 95% CI
0.24-2.81) or gotal adverse events (RR 1.37, 95% CI 0.33-5.68). No child
had UTI symptoms 1 month after treatment.**

126 SNS CLINICAL PRACTICE GUIDELINES



A study of 502 patients (aged 1 month to 6 years of age) with clinical
diagnosis of the first episode of APN evaluated the safety and effectiveness
of antibiotic treatment exclusively by PO (amoxicillin-clavulanate for 10
days) against initial intravenous antibiotic treatment (ceftriaxone for 3
days) followed by PO treatment (amoxicillin-clavulanate for 7 days) on
renal scarring. The study found no significant differences in the rate of
permanent renal damage by DMSA at 12 months (RD -4%, 95% CI -11.1
to 3.1).7**

A study with 548 children (median age 15 months, range 3-191 mogths)
with a first episode of APN evaluated the efficiency on renal scagzing in
DMSA at 6-9 months of IV antibiotic treatment of 8 days with cefftiaxone
compared with a schedule of IV for 3 days with ceftriaxone followed by
5 days of treatment by PO according to the antibiogram. Ng4significant
differences between groups in relation to the presence of reudl scars were
found (RR 1.45, 95% CI 0.79-2.67).%"

RCT 1+

RCT 1-

The GDG considered the applicability, consisteney and relevance of the results when mak-
ing recommendations. The studies included were ca@hiducted in developed countries, and included
samples of patients diagnosed with febrile UTI able to be treated orally, excluding the most seri-
ous patients and patients with severe predisposiftg malformations. Therefore, the results are not
applicable to risk groups such as children withsknown high-grade VUR (IV-V).

All studies concluded that patients with febrile UTI could have PO treatment, excluding
those more seriously affected and those with severe predisposing malformations. Therefore, the
results are applicable to children with ugiper UTT only, with no underlying nephrourologic pathol-

ogy and provided their clinical condition allows.

Finally, the GDG considered tiat PO antibiotic treatment of febrile UTI in infancy provides
a significant financial saving for.th¢ health service (lower treatment cost, shorter hospitalisation),

as well as no doubt improving #x¢ quality of life and social cost to the patient and families.
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Evidence summary

1+

In the treatment of febrile UTI, there were no significant differggcCes for
any of the variables analysed (mean time to defervescence, recuigence rate
of symptomatic UTI, rate of permanent kidney damage) forgxclusively
PO antibiotic administration versus short-term IV then=PO antibiotic
administration.**%?

1+

In the treatment of febrile UTI, there were no significafit differences for
any of the variables analysed (recurrence rate of UTI; rate of permanent
kidney damage) for short-term intravenous antibiotic administration then
PO versus long-term TV.%!

Recommendations

A

Oral administration is the recommendé€d route of choice for antibiotic
treatment of children with febrile~A¥I1 without known obstructive
urological disease and no symptoms-0l a serious infection.

Intravenous antibiotic administration is recommended in children with
suspected obstructive uropathypor high-grade VUR (IV-V), signs of
septicaemia, uncontrollable vomiting or dehydration.

If antibiotic treatment is started intravenously, it is recommended to
continue with oral admimistration when the patient’s clinical condition
allows it.

Clinically evaluate th®©patient after approximately 48 hours of antibiotic
treatment by any route of administration.

13.3 Choice of empiiical therapy

Key question:

UTI?

e What is the most effegtive empirical antibiotic treatment for febrile UTI (APN) and afebrile

The choice of antibigfic treatment for UTI should be based on the urine culture and sensitivity
results. However, if¢he symptoms or clinical status do not allow waiting for this information, it is

important to knowGvhich antibiotic to use empirically in this initial period.

The NICE GPG analysed data from 3 randomised clinical trials regarding
the empiriegl treatment of afebrile UTIL.

The first.compared cefixime PO versus TMP-SMX PO in children aged 6
months%o 13 years of age with symptoms of UTT. There were no differences
in aity outcome variables between groups (leukocytosis, body temperature,
urine analysis).

The other 2 RCTs compared TMP PO with TMP-SMX PO, and TMP-
SMX PO with SMX PO. There were no differences between groups for any
outcome variables (urine sterilisation and clinical response).!

RCTs 1+/1-/1-

1+
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A SR of 6 studies compared different antibiotics with each other in the RCT SR%+
empirical treatment of APN.

Three studies involved a total of 108 children compared 3rd-generation
cephalosporins  (cefotaxime 1V, cefetamet PO, ceftibuten PO) with
amoxicillin-clavulanate or TMP-SMX. No significant differences were
found for any of the variables analysed: persistence of bacteriuria after
48h of treatment (RR 5.5, 95% CI 0.3-101.3), recurrent UTI (RR 0.42,
95% CI 0.03-6.23), persistent fever >48 hours (RR 5.0, 95% CI 0.3-92.6,
gastrointestinal adverse effects (RR 0.55, 95% CI 0.10-3.16).

One study, with a sample of 299 children, compared a 3rd-genezation
cephalosporin (ceftazidime IV) against a 4th generation cephald$porin
(cefepime 1V). Again, there were no significant differences in~Sutcome
variables analysed: persistent or recurrent bacteriuria withsthe same
pathogen, recurrent UTI with same pathogen, clinical wésponse and
frequency of adverse effects.

Another study compared two 3rd-generation cephalospdtins (ceftriaxone
IV against cefotaxime IV) in 100 children over 24>months old. No
significant differences were found for any of th€youtcome variables
analysed: bacteriuria at the end of treatment, recufzent UTT 1 month after
treatment and total adverse events. A subgroup anglysis showed that there
were no differences in outcomes of bacteriuria at’the end of treatment and
recurrent UTT 1 month after treatment in paticfits with and without urinary
tract abnormalities.

A final study sample included 16 patientszanid compared 2 aminoglycosides
(isepamicin IV versus amikacin IV)~The study found no differences
between groups for persistent bacterivria at 48 hours after treatment and
7-30 days after treatment, nor in thé~mean time to resolution of fever.”!

Areview of the etiology of the 3T observed in different series of paediatric  Case series SR 3
patients and the sensitivity ofcgfopathogens isolated to different antibiotics

consisted of 10 studies condiicted in Spain. It showed that E. coli was the

primary cause of UTI in ¢hildhood with a prevalence of 70-90% of cases

in the most recent studi¢s.2 The data in this review was completed and

updated with subsequent national series (Chapter 6.1, Table 9), showing

similar prevalence values for E. coli (70-80%).%¢

The different natiial series in this guide (Chapter 6.1, Table 10) showed
resistance to Excoli, in the range 50-80% for ampicillin, 7-15% for
amoxicillin-cla¥ulanate and 18-38% for TMP-SMX.

When making recommendations, the GDG considered the consistency, applicability and
relevarige of the results found. It was observed that all studies included obtained consistently
good results in terms of efficacy for the individual antibiotics (sulfonamides, TMP-SMX,, 3rd or
4th generation cephalosporins, amoxicillin-clavulanic acid and aminoglycosides). However, the
GDG considered that the high degree of resistance of E. coli to sulphonamides and TMP-SMX in
Spain puts their applicability in question. It believes that knowledge of the antibiotic resistance
patterns for the main pathogens responsible for UTI in children (E. coli, Proteus and Klebsiella)
throughout the country is especially important when starting empirical antibiotic treatment, to
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ensure it is effective and prevent the emergence of new antibiotic resistance. Therefore, thesdDG
concludes that all professionals should focus on the empirical treatment of UTI dependisig on the
ctiological and resistance data provided by their reference microbiology laboratory.

Evidence summary

There were no significant differences in efficiency betwéen the different
1+ individual antibiotics compared for the treatment of &fcbrile and febrile
UTI.11,231

The main etiological agent of UTI in children in<Spain is E. coli, with
a prevalence of 70-90%, and with a resistance~t ampicillin of between

3 50-80%, resistance to TMP-SMX in 18-38% ‘0t cases and resistance to
amoxicillin clavulanate in 7-15 % of cases.?
Recommendations
J The choice of empirical antibioticctreatment for UTI must be based on

knowledge of local resistance.

At present in Spain, for empifical antibiotic treatment of UTI without
J fever seems appropriate te_use amoxicillin-clavulanate, 1st or 2nd
generation cephalosporingphosphomycin, nitrofurantoin or TMP-SMX
if the sensitivity information provided by local laboratory permits.

At present in Spain, {6/ PO empirical antibiotic treatment of UTI with
J fever seems appropiai@ to use 3rd generation cephalosporins, and as an
alternative amoxicitfin-clavulanate or 2nd generation cephalosporins (if
sensitivity is greater than 80-90% for E. coli).

At present inCypain, for IV empirical treatment of UTI with fever
seems approptiate to use 3rd generation cephalosporins IV (cefotaxime,
ceftriaxoned’or as an alternative an aminoglycoside (gentamicin,
J tobramyecti), amoxicillin-clavulanate I'V or 2nd generation cephalosporins
IV. Othé? 3rd generation cephalosporins, such as ceftazidime, and other
antibidtics such as amikacin, carbapenems and quinolones should be
reserved for special circumstances.

At’present in Spain, for patients younger than 3 months open to the
J possibility of infection with enterococci, associate ampicillin to the
jrecommended treatment base.

13.4 Anmiinoglycosides and single daily dose administration

Key gfi@stion:

¢ _ tlow safe and effective is a daily dose of aminoglycosides when these antibiotics are re-
quired in the treatment of UTI?

Aminoglycosides are a group of antibiotics widely used in the treatment of bacterial infections including
UTT. They have been traditionally administered in multiple dosing regimen, however, a number of studies
in the last two decades have demonstrated they are also safe and effective in a single daily dose regimen.
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A SR of 3 RCTs, with a total of 495 children diagnosed with APN, compared
parenteral administration of an aminoglycoside antibiotic (gentamicin or
netilmicin) in a single daily dose to an 8-hour dosing regimen.

No significant differences were found between the different regimes for a
number of different outcome variables analysed: persistent bacteriuria 1-3
days after initiation of treatment (RR 1.05, 95% CI 0.15-7.27), persistent
bacteriuria 1 week after completion of therapy (RR 2.84, 95% CI 0.12-
68.58), UTT recurrence 1 month after completion of therapy (RR 1.18, 95%
CI 0.33-4.23), persistence of symptoms after 3 days of treatment (RR 198,
95% CI 0.37-10.53), mean time to defervescence (WMD 2.40 hours, 5%
CI -7.90 to 12.70), number of patients with hearing loss (RR 2.83, 95% CI
0.33-24.56) and number of patients with renal dysfunction (RR 075, 95%
CI 0.20-2.82).%!

There was another meta-analysis that included 24 RCTs (3 of which were
included in the previous SR) which evaluated the efficacy and toxicity
of administering a single daily dose compared with @multiple daily doses
of different aminoglycosides (gentamicin, netilticin, amikacin and
tobramycin) in the treatment of various infectiens and clinical settings
for children: cystic fibrosis, cancer, UTI, diffetent infectious diseases,
paediatric ICU and neonatal ICU.

The results of 10 and 7 RCTs were analysed Tor the efficacy of single daily
dosing of aminoglycosides against multipi€ daily doses, while observing
that there were no significant differences 11 terms of clinical failure (n=657
patients; RR 0.67, 95% CI 0.42-1.07) et microbiological failure (n =558;
RR 0.51, 95% 0.22-1.18) by the fixegyelfects model.

Similarly, the results of 20 RCTs{(6=1,878 patients) and 13 RCTs (n=842
patients) were analysed for nephidtoxicity and ototoxicity while observing
there were no significant differénces in any of the cases by the fixed effects
model (RR 0.97, 95% CI 0,55-1.69) and (RR 1.06, 95% CI 0.51-2.19),
respectively.**

RCT SR+

RCT SR 1+

The GDG noted:that the administration of a single daily dose of aminoglycosides in paedi-
atric practice had smilar efficacy and safety to other dosage regimens. However, when making
recommendationg(fit also considered that the single dose regimen reduced treatment costs, simpli-
fied managementand made it more comfortable for both patients and medical staff.

Evidence sitmmary

daily doses in children.

There were no differences in terms of safety and efficacy between the
1+ administration of a single daily dose of aminoglycosides and multiple
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Recommendation

It is recommended to administer aminoglycosides in a single daity dose

A when required for the treatment of febrile UTT in children.

13.5 Duration of antibiotic treatment

Key question:

e What is the most effective duration of antibiotic treatment in afeprile and febrile UTI?

The duration of antibiotic treatment for UTT is the subject of debate,, T'he usual recommendation is
for 10-14 days, but to reduce costs, promote compliance and redyce the emergence of resistance,
shorter treatment regimens are suggested for lower UTT or cystifis.

A SR of 10 studies (n=652 patients, aged 3 months to 18 yedrs of age with  RCT SR 1+
lower UTI confirmed by urine culture) of different antipiotic treatments

(sulfonamides alone or in combination with betaiaCtams and other

antibiotics) was performed; with a short administratios duration (3-4 days

in 9 studies and 2 days in 1 study) being compared with a standard duration

(7-14 days) of the same antibiotics, assessing pérsistence of symptoms,

persistent bacteriuria, recurrent UTI, treatmenitadherence and resistance

development.

The SR found no significant differences af{éi treatment had finished in the
number of patients with persistent bacteritiria from O to 10 days (RR 1.06,
95% (I 0.64-1.76), or in the number oDrecurrent UTIs during the follow-
up period of 1-15 months after treatmient (RR 0.95, 95% CI 0.70-1.29).
No statistically significant differenges in the rate of resistance in persistent
bacteriuria (RR 0.57, 95% CI 0.3251.01) or the rate of resistance in children
with recurrent UTT (RR 0.39, 95% CI 0.12-1.29). There was no difference
in compliance, and only 2 stugdies reported adverse effects.®

A SR was unable to ideniify eligible studies for comparing short-term  RCT SR 1+
antibiotic treatment wifh standard duration treatment for children with

APN, and concluded:that the optimal duration of treatment for children

with APN remains yaknown.!

Evidence summary

A treatment duration of lower tract UTT of 2-4 days compared with 7-14
days found no significant differences in the frequency of bacteriuria
0-10 days after the end of treatment (RR 1.06, 95% CI 0.64-1.76), or the
number of recurrences during 1-15 months of follow-up (RR 0.95, 95%
CI 0.70-1.29). There is a tendency towards a lower number of children
with resistant organisms in the short-term treatment.?

1+
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1+ There are insufficient studies to demonstrate the most effective dugation
of treatment for APN.%!
Recommendations
A The recommended antibiotic treatment duration for afeb@ile UTI/cystitis
is 3-4 days.
J The recommended antibiotic treatment duration for feébrile UTT/APN is a
standard duration of 7-10 days.

13.6 Antibiotic treatment in lobar nephréhia and renal
abscess

Key question:

¢ What is the treatment of choice and its duration feizlobar nephronia (acute focal nephritis)
and renal abscess?

Acute lobar nephronia (ALLN), also called acute {geal bacterial nephritis (AFBN), and renal ab-
scesses are uncommon forms of presentation of UTL. ALN, localised infection without abscess,
is considered intermediate between APN and fenal abscess. Both are diagnosed by imaging tech-
niques, and they need to be distinguished from other processes such as renal tumours. When iso-
lated, the pathogen most frequently respongsible is E. coli, although other bacteria have also been
isolated (Pseudomona aeruginosa, Klepsiella, Enterococcus faecalis, Staphylococcus aureus,
Proteus mirabilis),*®*3252 g0 the choice ©f antibiotic should be directed towards a broad spectrum
of bacteria, taking into account the resistance in its environment.

However, the main interest if0the treatment of these processes is to establish the route of
administration and the optimal déiFation of treatment.

A RCT conducted in Taiwgn included 80 patients diagnosed with ALN  RCT 1-
and compared treatment with [V antibiotics followed by 3 weeks PO (39

patients, age 4.16+4.22 ¥&ars) with IV antibiotics followed by 2 weeks PO

(41 patients, age 3.72+414 years). In both groups, changing from IV to PO

was performed 2-3 dd¥s after cessation of fever. In both groups, the choice

of antibiotic was aécording to the antibiogram.

The treatment failed (persistent bacteriuria with clinical or recurrent
infection) in ¥patients in the group randomised to 2 weeks of treatment.
This differexfee is statistically significant (ARR 17.1, 95% CI 5.6-28.6).%
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A European series of 25 cases (mean age 4.5 years, range 0.25-17.5 years)
diagnosed with ALN, analysed residual renal injury after IV treatment
(3rd generation cephalosporin + gentamicin or ampicillin + gentamicin as
an initial empirical therapy) for a mean of 12.6 days (range 9-16 days),
followed by antibiotic prophylaxis (trimethoprim, nitrofurantoin, cefixime
and cefaclor) for periods of 4 weeks to 6 months (mean 10 weeks). Three
patients progressed to renal cyst formation and 2 developed renal scarring.>®

ATaiwanese case series of 45 patients (median age 5.1 years, range 1 nignth
to 16 years) diagnosed by CT with ALN and renal abscess (n=43 pati¢nts)
or renal abscess (n=2 patients) analysed the results after admingstration
of antibiotic therapy, initially IV then PO for 3-6 weeks, assogiated with
percutancous drainage, where necessary. After antibiotic #t¢atment, 3
patients required percutancous drainage; no case required. @pen surgery
or nephrectomy, and there was no abscess recurrence ddithg follow-up.
Twenty one out of 23 (91%) patients with DMSA perforfned 6-12 months
after completion of the antibiotic treatment had renal sgarring at the site of
the abscess.*

A series of 127 patients (<15 years) diagnosed &y CT with ALN from 2
hospitals in Taiwan analysed the correlation bétween clinical presentation
and CT findings. There were 98 patients who r€cgived antibiotic treatment for
3 weeks and 29 patients treated for 2 weeksrALN was classified according
to CT findings: 94 patients were diagfiesed with simple ALN (striatal
regions or poorly defined wedge-shaped and less nephrographic density
but more homogeneous) and 33 paticats were diagnosed with complicated
ALN (decreased heterogencous density). There were 4 cases of treatment
failure (recurrence of infection, petsistent bacteriuria or absence of clinical
improvement), all of whom hadtomplicated ALN: 1 (of 24 patients) in the
3-week treatment group and 3-Jof 9) in the 2-week group. There were no
failure of treatment in any of, flie 94 patients with simple ALN>

Case serjies 3

Case series 3

Case series 3

Although the popilation studied was mostly Asian and belonged to a health, social and
cultural environmentcdifferent to the Spanish one, the GDG considered that the results could be
applicable to our erfgironment. The authors of most studies, including the single RCT as well as
the case series, wéte consistent in proposing initial [V administration of antibiotics then PO after

remission of fevar.

Evidence siimmary

Patients receiving antibiotic treatment for 2 weeks were more at risk of

1- therapeutic failure (ARR 17.1, 95% CI 5.6-28.6) than those receiving the
treatment for 3 weeks.>!
All cases of treatment failure (recurrence of infection, persistent bacteriuria
3 or absence of clinical improvement) were observed in patients diagnosed

with complicated AT.N=
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3 91% of patients diagnosed with renal abscess had renal scarring at the site
of the abscess 6-12 months after completion of the antibiotic treafient.™
Most authors recommend the administration of broad spectrum astibiotics
3 and use as initial treatment a combination of 3rd generation cephalosporin
+ aminoglycoside, administered I'V.*®
Recommendations

As treatment of choice for ALN and renal abscess it istecommended to use
2 antibiotics, chosen according to local sensitivities, initially administered
intravenously then PO after clinical improvemeént.

The recommended antibiotic treatment duration for ALN and renal
abscess i1s 2-3 weeks.

13.7 Symptomatic medication in U4 treatment

Key question:

prevent kidney damage?

¢ Does the use of symptomatic (anti-inflammgtory) medication help improve symptoms or

A study in Iran, assessed the role of tregément with dexamethasone in
decreasing urinary levels of cytokines (Itv-6 and 11.-8) as an intermediate
variable in the formation of renal scar®in patients diagnosed with febrile
UTIL A total of 34 patients (29 girlssand 5 boys, mean age 3+2.8 years)
received dexamethasone (0.15 mglkkg/6h) for 3 days with ceftriaxone,
compared with a control group.gD20 patients (17 girls and 3 boys, mean
age 3.6+3.1 years) who received only antibiotic treatment with ceftriaxone.
The study evaluated urinary ¢oncentrations of 11.-6 and 11.-8 at the time of
diagnosis and 72 hours aftéd initiation of treatment and found significant
differences in the experiniental group between the levels of I11.-6 and 11.-8
at the time of diagnosis-éhd at 72 hours (P<0.001). The study also found
significant differencessin the decrease in urinary concentrations of I1.-6
and IL.-8 in the experimental group compared with the control (P<0.05). It
concluded that thesuse of dexamethasone in combination with antibiotics
may prevent rengd scarring by reducing the inflammatory response. The
study did notgzovide clinical or imaging data on the relationship between
the decrease dirurinary levels of I1.-6 and I1.-8 and the presence of permanent
renal damage.>>
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A primary care centre study in Germany compared the use of ibuprofen RCT 1-
(400mg/8 hours) over the use of ciprofloxacin (250mg/12 hours) for 3
days in adult women (age range 18-85 years) with uncomplicated UTI to
evaluate the efficacy of ibuprofen in the resolution of urinary symptoms
on the 4th day after starting treatment. The study performed a per protocol
analysis and found that 58.3% of patients who received ibuprofen were {ree
of symptoms on the 4th day, compared with 51.5% of patients receiving
ciprofloxacin (P=0.74). Patients who received ibuprofen reported fewer
urinary symptoms on the 4th day than patients receiving ciprofloxacin. Due
to a continuation or worsening of symptoms, 33% of patients receiving
ibuprofen needed additional antibiotic treatment, compared with 18% of
patients receiving ciprofloxacin (P=0.247). In neither case were significant
differences found between the groups receiving ibuprofen and aeceiving
ciprofloxacin.>**

In addition to these studies, three other studies were identified, but were excluded from the
volume of the evidence for being either in-vitro®® or anifval sample®*> studies.

No studies were found of a suitable design, with@ood methodological quality, or had an ap-
propriate study population or relevant come variabigs'to be able to answer the question posed in
this section.

136 SNS CLINICAL PRACTICE GUIDELINES



14. Prophylaxis for UTI

14.1 Antibiotic prophylaxis in children shown t¢’have no

structural or functional urinary tract abnogsimalities

Key question:

¢ Does antibiotic prophylaxis help to prevent further UTT and/@pkidney damage in infants
and paediatric patients without structural and/or functional aBhormalities?

Urinary tract infection (UT1) is a common childhood diseas¢xttiat can be associated with long-
term morbidity and also renal impairment that will affect 5%9f children with a first ITU.?® The
observation that UTT and vesicoureteral reflux (VUR) are associated with kidney damage has led
to cystograms being performed on patients with UTT to-gietect VUR, and establish a daily low
dose of antibiotics for several years to prevent new Uldiand renal damage. It is known that other
patients without VUR are also at risk of UTI, and an{ibiotic prophylaxis has also been indicated

for these. At present this clinical practice is under qéestion.

The NICE CPG performed a meta-analysis- £ evaluate the efficacy of
antibiotic prophylaxis in preventing recurrefice of UTI and renal damage.
This meta-analysis included 9 studies, and §erformed a subgroup analysis
in children: patients with ABU; those wigth UTI but not VUR, or with a
small portion of patients with VUR; andinally, a subgroup of patients with
VUR.

The subgroup analysis showed that-antibiotic prophylaxis did not reduce
the risk of recurrence of symptomiatic UTT (RR 1.04, 95% CI 0.64-1.68) or
the incidence or progression ofgénal parenchymal damage (RR 1.11; 95%
CI 0.54-2.28) in any of the subgroups. There was a significant reduction in
the levels of ABU at the end’of prophylaxis (RR 0.36, 95% CI 0.29-0.45),
but this difference was not significant in the subgroup of patients with VUR
(RR 0.84, 95% CI 0.45.58)."

An updated meta-ati@lysis from the above assessed the efficacy of antibiotic
prophylaxis in pg¢venting the development of new renal scarring and a
recurrence of sytaptomatic UTI in children. It also performed a subgroup
analysis: patients with symptomatic UTI with and without VUR; patients
with symptematic UTI without VUR; patients with symptomatic UTI with
VUR,; ang-finally, patients with VUR.

The mgta-analysis showed that antibiotic prophylaxis did not reduce the
risk ornncidence or progression of renal parenchymal damage in any of the
subgtoups (RR 1.15, 95% CI 0.75-1.78) or of recurrent symptomatic UTI
in any of the subgroups analysed for this variable outcome (RR 0.96, 95%
CI 0.69-1.32).>°
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A study of 83 patients (<6 years of age) with recurrent UTI showed that  Case conizol
antibiotic prophylaxis was not associated with a decreased risk of recurrent  study 2¢
UTI (HR 1.01, 95% CI 0.50-2.02), but was a risk factor for antimicrobial

resistance (OR 7.50, 95% CI 1.60-35.17).%8

A multi-centre study in Australia (PRIVENT study) evaluated the efficacy ~RCT 1++
of antibiotic prophylaxis with low doses of TMP-SMX (2/10 mg/kg) to
prevent the recurrence of symptomatic UTTina sample of 576 children (mean
age 14 months) with a history of at least one UTI followed for 12 months;
42% of the sample had VUR. The study found a statistically significant
decrease in the number of symptomatic UTIs (HR 0.61, 95% CI 0.40:0.93;
NNT 14, 95% CI 9-86). Among the secondary variables analysed, the study
found statistically significant differences associated with a decriased risk
of febrile UTI (HR 0.49, 95% CI 0.28-0.86; ARR 6%, 95% <¥1-11) and
an increase of infections by TMP-SMX-resistant organismsy(ARR 42%,
95% CI 22-61). There were no significant differences forthe rest of the
secondary variables: progression of kidney damage (ARK&A%, 95% CI -12
to 19), hospital admissions (ARR 2%, 95% CI -3 to 7), stadverse reactions
(ARR 2%, 95% CI O to 5).>%

When making recommendations the GDG-éensidered the applicability, consistency and im-
pact of the results. The group considered that$he samples of children from the different studies
were similar to children in Spain and therefore-the results are applicable, except for the Australian
PRIVENT study, whose results are not apgiicable in our setting, given the significant resistance
to TMP-SMX in our environment.**

There is some disagreement about the consistency of the results. The studies included in the
meta-analyses?® did not show any.2eduction in recurrent UTT or renal damage after prophylac-
tic antibiotic treatment, and only ghowed a reduction in the prevalence of ABU." However, the
PRIVENT study*® showed that{ case of recurrent symptomatic UTI was prevented for every
14 patients treated with TMP-SMX, which represents a modest but significant reduction in the
number of recurrent UTIs. Assoted by Hoberman et al., this discrepancy may be due to the low
statistical power of detecting clinically relevant differences in the various individual studies; the
lack of blinding in somegstudies; the different classifications of these variables, given the differ-
ent definitions of what-was considered as UTI in the studies; or the use of inclusion criteria not
representative of the eiitire affected population.?!

Despite this, 4l studies were consistent in the lack of effect of antibiotic prophylaxis for the
prevention of refil damage. This would suggest that it would be enough to treat each episode
of UTI, as suggested by Craig et al. They concluded that, considering the low risk of new renal
damage aftera single UTI (5%), an absolute risk reduction of symptomatic UTI of 6% in patients
receiving apdibiotic prophylaxis represents a small impact on kidney damage, at best.>*® However,
it should62 emphasised that none of the studies included in the meta-analyses reviewed here,">*
includigg the PRIVENT study, had sufficient power to estimate the effect of antibiotic prophy-
laxis'61 kidney damage.

The GDG considered that at present there is wide clinical variability in the therapeutic man-
agement of children with urinary infection. Until now, it had been almost universally accepted that
continuous antibiotic prophylaxis decreased recurrent UTT and renal scarring, which may lead to
ESRD. If the current data does not show antibiotic prophylaxis benefitting patients in protecting
the kidney and its future functioning, the implications for practice will be highly significant. One

138 SNS CLINICAL PRACTICE GUIDELINES



should also take into account the increase of bacterial resistance in the community and the<possi-
bility of rare but serious complications with the use of some drugs used for antibiotic prophylaxis.

Therefore, the GDG considered that, although prophylaxis may reduce the risk of UTCthis reduc-
tion has no effect on renal damage but leads to the emergence of resistant strains. 1t"is therefore
not appropriate to recommend antibiotic prophylaxis routinely in children with a-first UTT and
without structural or functional alterations being verified.

Evidence summary

Low dose administration of TMP-SMX as a prophylactic tr¢atment reduces the risk
1++ of recurrent symptomatic UTT in paediatric patients witlcat least one symptomatic
UTI (HR 0.61, 95% CI 0.40-0.93; NNT 14, 95% CI 9-86).2%®

144258/ | The administration of antibiotic prophylaxis is associated with an increased risk of
e infections from resistant organisms (ARR 42%, 9% CI 22-61*%; OR 7.50, 95%
2+ CI 1.60-35.17%%).

1++%% | Antibiotic prophylaxis was not shown to reducethe risk of incidence or progression
142 |of kidney damage (ARR 4%, 95% CI -12 tgCh9*%; RR 1.15, 95% CI 0.75-1.78%).

The administration of antibiotic prophylaXis reduced the prevalence of ABU by
the end of the treatment (RR 0.36, 99% CI 0.29-0.45), except in patients with
VUR (RR 0.84, 95% CI 0.45-1.58). ddowever, it did not reduce the recurrence of

I+ symptomatic UTT (RR 1.27, 95% 0:58-2.80) or the incidence of new renal damage
or deterioration (RR 1.04, 95% (C1D.38-2.89) in the subgroup of patients suffering
from ABU.!

Recommendations
A Antibiotic prophylaxis:should not be routinely given to children who have had a

single UTL. :
A Antibiotic prophykaxis should not be given to children with ABU.

For children with recurrent UTI, it is recommended to evaluate the use of
J prophylactic ad¢biotics individually after appropriate study to rule out structural or
functional abniormalities of the urinary tract, and taking into account the existence
of resistan{Cstrains.

14.2 Choige of antibiotic and chemoprophylactic dose

Key question:

*  When antibiotic prophylaxis is deemed necessary, what antibiotics and doses should be
reéommended?

Thetaternational Reflux Study and other randomised trials compared the combination of surgery
and antibiotic prophylaxis with prophylaxis alone and found no difference in UTT recurrence rates
and renal damage. These findings led to the adoption of prophylactic antibiotics as a treatment of
choice in children with VUR.*® Tt is known that other paediatric patients without VUR also have
a higher risk of UTI and antibiotic prophylaxis was indicated for these children. At present, this
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clinical practice is being questioned. However, it may be indicated under certain circumstahces
and therefore it would be desirable to know which drugs to recommend and at what déisage for
these cases.

A SR?** was found aimed at determining the efficacy and adverse effects of ~RCT'SR
prolonged prophylactic treatment for recurrence of UTT in children, where

prolonged treatment was daily administration of antibiotics for at least 2

months.

There were 2 studies within this SR that were relevant for the questie®
posed at the beginning.

The first was a RCT of 130 children (126 girls and 4 boys), of whop,30 had 1+
VUR. The study compared nitrofurantoin (1-1.5 mg/kg) with trini¢thoprim
(2-3 mg/kg) during a follow-up period of 6 months. The study found a
statistically significant reduction of positive repeat urine~gulture with
nitrofurantoin compared with trimethoprim (RR 0.48, 95%)CI 0.25-0.92;
RD -18%, 95% CI -34 to -3; NNT 5, 95% 3-33). Simultaii&ously, the study
showed that the probability of prophylactic treatment discontinuation
due to side effects (digestive disorders) was 3 times @iigher in the case of
nitrofurantoin (RR 3.17, 95% CI 1.36-7.37; RD 22%, 95% CI 8-36; NNH
5,95% CI 3-13). The study concluded that the sidgeifects of nitrofurantoin
could exceed its prophylactic effect, compared with trimethoprim, since the
NNH was 5 (95% CI 3-13) and the NNT was:§:{95% CI 3-33).

The second was 60 girls and compared nitrofurantoin (1 mg/kg) with  1-
cefixime (2 mg/kg) during a follow-upiperiod of 6-12 months. The study
found no significant differences between treatments in terms of positive
repeat urine culture (RR 1.35, 95%:( 0.24-7.48).

Additionally, a study in Iran w@3 identified on a sample of 132 children RCT 1-
(age 3 months to 12 years) comparing the efficacy of prophylactic antibiotic
nitrofurantoin (1-2 mg/kgiday) against TMP-SMX (2 mg/kg/day of
trimethoprim) administered-as a single nightly dose over 6 months for the
prevention of recurrent M1 (defined as positive culture in urine or urinary
symptoms). The study.@iso determined the resistance pattern in both groups.
Arecurrence rate of 36:2% was found in the nitrofurantoin group, compared
with 63.8% in the;IMP-SMX group (RR 0.57, 95% CI 0.35-0.92; ARR
19.7%, 95% Cl1.@17-35.7;, NNT 5, 95% CI 3-27). This greater protective
effect of nitrafurdntoin vs TMP-SMX was statistically significant only in
the age grouprof 1-5 years (RR 0.44, 95% CI 0.20-0.94; ARR 23.1%, 95%
CI 3.5-42. ZANNT 4, 95% CI 2-29).

In the patients taking nitrofurantoin, 37.5% of bacteria causing UTI were
resistafi? to the prophylactic agent, while in the TMP-SMX group 56% of
bacteria were resistant to the drug. In Iran, the empirical treatment of choice
for various infections is TMP-SMX. The authors concluded that the high
percentage of resistance to TMP-SMX may explain its lower efficacy in
preventing recurrent UTT.>
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Finally, using a reverse search, 2 clinical trials comparing the efficacy of different antitidtics
at prophylactic doses in preventing recurrent UTT were identified.

The first was a cross-over RCT which evaluated the efficacy of nitrofurantoin ~ RCT -
(1.5 mg/kg) against pivmecillinam (100 or 200mg, depending on patient

age) in a single daily dose, over a period of 12 months and on a sample of

35 children with VUR or a history of recurrent UTI. The study concluded

that there were significant differences in the incidence density of recurrent

UTI between groups: 0.6 infections/patient year in those receiving
pivmecillinam and 0.4 infections/patient year for nitrofurantoin. The study

found differences in terms of tolerance and treatment compliance in relation

to side effects: 8 nitrofurantoin treatments were discontinued and (i-with
pivmecillinam.>**

The second was a 3-arm RCT which evaluated the efficacy ofoTMP-SMX  RCT 1-
(1-2 mg/kg), cefprozil (5 mg/kg) and cefadroxil (5 mg/kgy ia single daily
doses over a period of 9 months. The antibiotic treatment was administered
only during the first 3 months and on a sample of 80 patignts with a history
of recurrent UTI and normal urinary tract. The study found no differences
between groups for recurrence of symptomatic UHNP> 0.05). However,
there were differences in ABU at 3 and 6 months no cases of ABU in
patients who received cefadroxil;7 and O casesgicspectively, for patients
receiving TMP-SMX; and 5 and 7 cases, respeciively, in the cefprozil group
(P<0.05). There were adverse effects due t&_the prophylaxis in 14%, 9%
and 0% of patients from the TMP-SMX, €efprozil and cefadroxil group,
respectively, although no patient stoppeddie treatment.?*>

When making recommendatiors) the GDG took into account the few studies of good meth-
odological quality and the lack of &guivalent comparisons.

Evidence summary

142

1-263

Nitrofurantoitrwas superior to trimethoprim®? and TMP-SMX?% as a prophylaxis
in the preveiition of positive repeat urine cultures and/or urinary symptoms.

1+

The risk@f abandoning prophylactic treatment is higher in nitrofurantoin (RR 3.17,
95% (Gi?1.36-7.37) due to the side effects (NNH 5, 95% CI 3-13).2¢2

1-

262 264 5

Nitr@iurantoin was not superior to cefixime*** or pivmecillinam** in the prevention

af-positive repeat urine culture or recurrent UTL

1-

Cefadroxil was superior to cefprozil and TMP-SMX in preventing positive urine
[culture, but there were no differences among the 3 antibiotics for the prevention of
recurrent UTL.2%
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Recommendations

It is recommended to take into account local resistance patterns when prgposing
J prophylactic treatment, and try to select antibiotics with a narrower spectrum of
action to prevent the upper airway bacteria from developing resistanceyto them.

Taking into account the above recommendation, it is recommendg€d to use TMP
J or trimethoprim-sulfamethoxazole in patients older than 2 moriths of age, and
nitrofurantoin in patients older than 2-3 years; as the use of prophylactic antibiotics
or antiseptics cannot be prioritised due to the lack of available*€vidence.

In children under 2 months of age, or in any situation where.nitrofurantoin or TMP
J or trimethoprim-sulfamethoxazole cannot be used, it isggcommended to use as
prophylactic antibiotic amoxicillin or 1st or 2nd generation cephalosporins.

Recommended prophylactic doses are as follows:
— Nitrofurantoin: 1-2 mg/kg/day.
J —  TMP-SMX: 2-3 mg/kg/day (of trimethoprimg).

—  Trimethoprim: 2-3 mg/kg/day.

— Any other antibiotic: a third or a quarger of the usual recommended dose.

14.3 Antibiotic prophylaxis it children with structural and/
or functional abnormalities

Key question:

¢ Isthe use of prophylactic antibistics effective in preventing further UTT or renal damage in
children with structural and/¢f¥unctional abnormalities of the urinary tract?

Until recently there was an estéblished consensus on the need to provide antibiotic prophylaxis
for paediatric patients with ucinary tract obstruction or VUR-type abnormalities. Moreover, the
approach of administering fiophylactic antibiotics to children with functional disorders has fo-
cused primarily on the association of these abnormalities with VUR. There are recent studies
evaluating the effect of @fitibiotic prophylaxis in the treatment of VUR and urinary tract obstruc-
tions; however, there are very few studies analysing the effect of antibiotic prophylaxis in patients
with functional abnormalities of the urinary tract with or without associated VUR, especially
when it is remembgred that the relationship between VUR and functional abnormality is still not
well-defined.
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A multicentre Swedish 3-arm RCT (prophylaxis group, endoscopic therapy group,
observation group) evaluated the incidence of febrile UTI, new renal damage and
resolution of VUR at the end of a 2-year follow-up period on a sample of 203
patients (128 girls and 75 boys) of 1-2 years old, with VUR grade III-IV (95.6%
of cases detected after febrile UTI and 4.4% detected by pre-natal diagnosis) At
baseline, 68.7% (88) and 31.3% (40) of girls and 50.6% (38) and 49.3% (37 of
boys had VUR III and 1V, respectively. Before starting the study, 65% (132)ef the
sample had been diagnosed with VUR grade III-IV before reaching 1 yeaf®f age,
and had received antibiotic prophylaxis until the VCUG follow-up betwéen 1 and
2 years of age.

At the end of the follow-up period, a higher incidence of recurrent fgbrile UTI was
found in girls (32.8%) than boys (9.3%), P<0.05.

The study showed a lower incidence of recurrent febrile UTT inbeoth girls receiving
prophylaxis (8/43) and those receiving endoscopic treatment.¢0/43) compared to
girls kept under observation (24/42), P<0.05. There were nosignificant differences
among the boys, or between those girls who received agtibiotic prophylaxis and
those who received endoscopic treatment.

Prophylactic treatment in girls aged 1-2 years with” VUR III-IV significantly
decreased the risk of further febrile UTI (RR 0.33,85% CI 0.17-0.64; ARR 38.5%,
95% CI 19.6-57.5; NNT 3, 95% CI 2-5).

Within the group of patients receiving antibietic prophylaxis (69), 58 patients
received trimethoprim, 6 patients received nifrofurantoin and 5 patients received
cefadroxil.

Anincrease in resistance to trimethoprim yZas seen in the group of girls who received
antibiotic prophylaxis compared with the.group of girls kept under observation (RR
2.33, 95% CI 1.31-4.16), P=0.038. However, this increase in resistance was not
seen in those girls who received prefhylactic treatment when compared with those
receiving endoscopic treatment (P&§).70).%%¢

There was a higher incidence @fnew renal damage by DMSA at 2 years in girls
(10%) than in boys (2.6%), eyt though at baseline the boys were those with more
generalised renal damage (§9% of boys vs 23% of gitls).

The study found a significatit reduction (P<0.05) in the risk of new renal scarring in
girls receiving antibioti¢ prophylaxis compared with those under observation (ARR
19.0%, 95% CI 7.2-33.9; NNT 5, 95% CI 3-14).

There were no staistically significant differences among the boys, nor among
the girls who rect®ved antibiotic prophylaxis compared with those who received
endoscopic treatment (P=0.055), nor among this latter group compared to girls
under observaton (P=0.547).

The study f&und an increased incidence of new renal damage in girls with recurrent
febrile UTY (22%) compared to those without recurrent febrile UTI (2.6%), (RR
8.53,93% CI 2.84-25.58), P<0.05."*
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The PRIVENT study assessed the effectiveness of antibiotic prophylaxis with TMP-  RCT
SMX against placebo in preventing recurrence of symptomatic UTI in a sample of CO++
576 children (mean age 14 months) with a history of at least 1 UTT and a follow-

up period of twelve months. In the sample, 42% (243 patients) had primary VUK

grades 1-V. Of these, 47% (114) had VUR I-1I and 53% (129) VUR III-V. In 17.2%

(99) of the global sample the presence of VUR was unknown, and the remai@ing

40.6% of the sample (234) did not have VUR. The study found an absolutg’ risk
reduction of symptomatic UTT in favour of prophylactic treatment in all sutigroups

of patients with VUR. However, these figures were not statistically sigat{icant as

the study was not powered to detect changes in these subgroups: patientsswith VUR

grades [-1I (ARR 5.4, 95% CI -6.4 to 17.2), patients with VUR III-V (&RR 6.8, 95%

CI-6.3 10 19.8).%

A study was found aimed at evaluating the effectiveness of ap@biotic prophylaxis  RCT 1+
administered over a period of 2 years for preventing APN<ecurrence and renal
scarring in a sample of 100 patients (48 boys and 52 girls)diagnosed with VUR
grades II-1V after first febrile UTI (21 patients with VURYL, 46 patients with VUR
III and 33 patients with VUR 1V). Patients were randojnised to receive TMP-SMX
as antibiotic prophylaxis (50 patients, mean age 9+5,2months) compared with the
untreated control group (50 patients, mean age 8.3%5.4 months). At 2 years, there
were no significant differences between the groups for APN recurrence (RR 1.2,
95% CI 0.68-2.11): 18 cases in the antibiotic prephylaxis group vs 15 cases in the
control group; nor for the presence of renal s¢ars (RR 1.22, 95% CI 0.75-1.98): 22
cases in the prophylaxis group and 18 cases.iii the control group.®’

A RCT assessing the effect of antibioti¢g=prophylaxis (IMP-SMX or nitrofurantoin)  RCT 1+
on the incidence of recurrent UTI and. renal parenchymal damage in a sample of
113 patients (91 girls, 22 boys) didgrnosed with VUR I-III after a first febrile UTI
(19 with VUR grade I, 57 with VIR grade II and 37 with VUR grade III). Patients
were randomised into 2 groups~the prophylaxis group (55 patients, age: median 3
years, range 3 months-12 yearsy and the untreated control group (58 patients, age:
median 2 years, range 3 monpths-9 years). At the end of the 1-year follow-up period,
the study found the followifg: no significant difference in UTI recurrence (RR 1.05,
95% CI 0.54-2.07), witll3 cases in both groups; an increased risk of APN (RR
7.33, 95% CI 0.94-58.67), with 7 cases in the prophylaxis group and only 1 in the
control group; and an“increase in the risk of renal scarring by DMSA (RR 2.64, 95%
CI 0.53-13.03), wiiiY 5 cases in the prophylaxis group and 2 cases in the control
group; however, @ differences were statistically significant.?*®
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Another study evaluated the effectiveness of antibiotic prophylaxis to prevent
recurrence of febrile UTT in 338 patients (234 girls and 104 boys) diagnosed with
a first febrile UTL Of these, 38% (128) had primary VUR grades I-1II: 30 with
VUR grade I, 58 with VUR II and 40 with VUR III. Patients were randomised
to receive either antibiotic prophylaxis with TMP-SMX or amoxicillin-clavulanate
(211 patients, mean age 14.7+15.5 months) or no treatment (127 patients, 1fean
age 14.7+15.5 months). The study found no significant differences betweer these
groups in preventing new febrile UTI with results as follows: total sampl& (ARR
2.34, 95% CI -3.8 to 8.4); patients with VUR (ARR 7.5, 95% CI -6.6<to 20.1);
patients without VUR (ARR -0.2, 95% CI -5.5 to 5.1); patients stratificd by VUR
grade: VURIT (ARR 3.8, 95% CI -15.6 10 23.6), VUR II (ARR 1.0, 95% CI -14.1 to
16.1) and VUR III (ARR 19.8, 95% CI -10.8 to 50.4).

The study also found no significant difference in preventing figw renal damage,
whether new renal scarring (ARR 0.8, 95% CI -2.1 to 3.7) gréiew renal scarring
at the site of the first APN (ARR 3.0, 95% CI -7.6 to 13.6) atythe end of follow-up
period of 12 months for the total sample.*°

There was another study which also assessed theCeffectiveness of antibiotic
prophylaxis after a first episode of febrile UTI in a sample of 225 patients (156 girls
and 69 boys) diagnosed with VUR grades I-11I (22 patients with VUR grade 1, 147
patients with VUR II and 54 patients with VURCII). Patients were randomised to
receive TMP-SMX (103 patients, mean age 1Z+8.1 months) or no treatment (122
patients, mean age 10.6x8, 4). At the end &f the follow-up period of 18 months,
there were no significant differences in U®L recurrence (RR 0.67, 95% CI 0.40-
1.11) or febrile UTI (RR 0.81, 95% Cl-+;42-1.56) for the whole sample, nor for
females (P=0.8). However, the study fohind differences in the group of boys with
VUR grade III (P=0.04), but not thgse with VUR grade 1 (P=0.36) or grade II
(P=0.41). Additionally, the study shewed an increased resistance of E. coli to TMP-
SMX in the group receiving antihic{ic prophylaxis (RR 1.92, 95% CI 1.51-2.45).%7°
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A retrospective study evaluated the incidence of UTI in 92 patients (72 boys and ~ Gshort
20 girls) diagnosed with pre-natal hydronephrosis grades 111 and IV (21 patients (study 2-
with hydronephrosis grade III and 71 patients with hydronephrosis grade 1V), of

which 56 patients had post-natal diagnosis of ureteropelvic junction obstruction

and 36 patients had ureteral obstruction. The mean follow-up from birth was 26.8

months (range 1-122 months). None of the patients in the sample had VUK or

lower urinary tract obstruction. Most patients received no antibiotic propRwaxis
maintenance, however, 27 patients (29.3%) received antibiotic prophylaxis for a

median of 1.43 months while awaiting completion of the VCUG to rul¢-sut VUR.

The study also evaluated the association of UTT with sex, degree of hydronephrosis,

level of obstruction and circumcision status in males (41 boys circumcised, 24
uncircumcised, 7 unknown).

Of the 92 patients, only 4 (4.3%, 95% CI 0.2-0.86) with grade<t¥ hydronephrosis
developed a febrile urinary tract infection (3 cases of febrile-T1 in the patients
with ureteral obstruction and 1 case of febrile UTT in the pati€iis with ureteropelvic
junction obstruction); with 3 of the 4 patients subsequently“indergoing corrective
surgery. The average age of the patient at the time of aceurrence of the first UTI
was 6.1 months (range 1-11 months). No significant g§dociation with sex, degree
of hydronephrosis, obstruction level or state of circuniCision in children was found.
Given the low incidence of UTI during the follow<up period, and in the absence
of antibiotic treatment, the authors concluded fitat antibiotic prophylaxis is not
recommended in children with hydronephrosigsgrades III or IV diagnosed pre-
natally, and secondary to upper urinary tract @bstruction®”
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Another similar study to that above evaluated the incidence of UTI during the first
12 months of life of 105 patients (82 boys and 23 girls) diagnosed with pre-natal
hydronephrosis grade III-IV (47 patients with hydronephrosis grade 111, 58 patients
with hydronephrosis grade IV) and post-natal diagnosis of ureteropelvic junction
obstruction in 75 patients and ureterovesical obstruction in 30 patients. Non¢*ef
the patients in the sample had VUR and, unlike the previous study, no patieniad
received prophylactic antibiotic treatment or had undergone circumcision.

At the end of the follow-up period, 36.2% of patients (n=38) had developed UTL
Patients with ureterovesical obstruction had a higher incidence of UTI (&5 cases out
of 30 patients, 50%), compared to those with ureteropelvic junction obstruction (23
out of 75 patients, 30.7%), P=0.063. There were no significant diffeggnces found in
the incidence of UTI by patient sex (P=0.874); nor for the degree olghydronephrosis,
with 29.8% of cases in patients with hydronephrosis grade I1I and#1.4% of cases in
patients with grade IV hydronephrosis (P=0.219).

There were 92.8% of cases (97) who had their first UTT in theit first 6 months of life
(mean age 2.6 months).

There were 73.3% of patients (77 cases, consisting of 53 patients with ureteropelvic
junction obstruction and 24 patients with ureteral @bstruction) who underwent
corrective surgery at a mean age of 3.8 months.

There were also differences in the incidence of ({¥T1 within the group of patients
undergoing surgery, depending on the level of ©bstruction, with 54.2% of cases in
patients with ureterovesical obstruction compayed to 24.5% of cases in patients with
urcteropelvic junction obstruction (P=0.0115

Given the high incidence of UTI during the first 6 months of life, the authors
concluded that infants with prenatal ‘diagnosis of hydronephrosis grade III-IV
caused by ureteropelvic junction ebstruction, and especially those caused by
urcterovesical obstruction, should Bergiven antibiotic prophylaxis while waiting for
this obstruction to be corrected.*
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A final study evaluated the incidence of UTI during the first year of life in 430  Gshort
patients (351 boys and 79 girls) diagnosed with pre-natal hydronephrosis grade I-IV ~_ study
(161 patients with hydronephrosis grade I, 94 patients with hydronephrosis grade <2+

IT; 79 patients with hydronephrosis grade III and 96 patients with hydronephrosis§

grade 1V). No patient had VUR or had received prophylactic treatment. None of the

boys had been circumcised.

The study found an overall incidence of UTI of 19% (83) during the first yearot life,
with 84% of these patients (70) having UTI within the first 6 months ofclife (first
episode of UTT at4.1+2.7 months). The number of UTT episodes was 1.4«0.7 (range
1-4) during the first year.

The study found no significant differences in the incidence of UTTaccotding to patient

sex, but found significant differences according to the degree of hydtonephrosis and
the presence or absence of ureteropelvic junction and ureterovegi€al obstruction.

It was found that the more severe the degree of hydromephrosis, the higher
the incidence of UTIL 4% of patients with hydronephrasiss grade I; 14% with
hydronephrosis grade II (OR 4.1, 95% CI 1.5-1130 P<0.001); 33% with
hydronephrosis grade I1I (OR 12.7, 95% CI 4.9-32.4; P+0:001); and 40% in patients
with grade IV hydronephrosis (OR 16.9, 95% CI 6.7-42.1; P<0.001).

There was a higher incidence of UTI in patients-with obstructive hydronephrosis
(39%) than in patients with non-obstructive hydi¢gnephrosis (11%), (OR 5.2, 95%
CI 3.1-8.6; P<0.001).

There was also a higher incidence (47% vs~¥3%) of UTI in patients with dilated
pelvis and ureter (ureterohydronephrosis)sthan in patients with a dilated pelvis
without ureteral dilatation (OR 6.0, 95% €I 3.5-10.3; P<0.001). Finally, within the
patients with ureterohydronephrosis, these with ureterovesical obstruction also had
a higher incidence of UTI (69% vs 35%) (OR 4.2, 95% CI 1.56-11.2; P=0.004).

The study concluded by recompfignding prophylaxis®™ for infants with severe
hydronephrosis, hydronephrosissor ureterohydronephrosis due to obstruction, as
they have a higher risk of UTL

The GDG took note of the inconsistencies in the results when making the recommenda-
tions. For example, the(3randstrom et al. study***** showed that antibiotic prophylaxis in 1-2
years old girls with VIR grade III-1V was effective in preventing recurrent febrile UTT and new
renal damage, but faund no similar effect for boys with VUR grade III-1V. It should be noted
that the Brandstrofiret al. study did not include a representative sample of the current situation in
clinical practicegiven that 62% of the sample received prophylactic antibiotic treatment prior to
the study. ThéOther studies®* > showed consistency regarding the lack of efficacy of antibiotic
prophylaxis for the recurrence of febrile UTT in children affected by VUR. The difference be-
tween the f&sults of these studies with those of Brandstrom et al. regarding the lack of efficacy of
antibioti¢ prophylaxis in patients with VUR II1?*"2%° and VUR IV*7 is notable. The only consistent
aspect&zems to be the lack of efficacy of antibiotic prophylaxis in preventing UTI recurrence and
renaldamage in patients with VUR I- II**"*"% and in boys with VUR grades I11- IV, although there
are few patients with VUR grade [V.214266267

No RCTs assessing the effectiveness of antibiotic prophylaxis in children affected by other
structural abnormalities were found, with only cohort studies assessing the risk of incidence of
UTTI in these patients. Among the 3 studies included here, the GDG considered the different inci-
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dence of UTI among patients in the Roth et al. study*”! (4.3%) and the Song et al.*”* study @62%)
to be notable. The Roth et al. study*” authors argued that this difference could be due tiyrthe use
of antibiotic prophylaxis in 29.3% of their sample and the circumcision status of bdys in their
sample (63.0% circumcised). However, other notable differences between the 2 stidies could
be due to the fact that no criteria were established to define the terms of obstructi®h in the Roth
et al. study,”"" with its diagnosis and interpretation being left to the discretion Of the specialist.
The fact that ultimately only 3 of 92 cases were corrected surgically suggests £at the Roth et al.
study?”! overdiagnosed cases of obstructive hydronephrosis, and in fact werewery probably non-
obstructive dilatations.

No studies evaluating the efficacy of antibiotic prophylaxis in patients with functional abnormali-
ties were found.

Evidence summary

1+

Antibiotic prophylaxis reduces the risk of recurgaiit febrile UTT in girls aged 1-2
years with VUR III-1V, (ARR 38.5%, 95% (I+19.6-57.5) and new renal damage
(ARR 19.0%, 95% CI 7.2-30.9).2142¢%¢

1+

Antibiotic prophylaxis was not shown to peduce the risk of further febrile UTT or
new renal damage in children with VUR @rades I-11.272¢°

1+

Antibiotic prophylaxis was not shownto reduce the risk of further febrile UTT or
new renal damage in boys with VUID gradelll214,266-269 or in boys with VUR
grade IV.214,266,267

2+

The incidence of UTI in paticfts with obstructive hydronephrosis grade III-1V
without VUR who did not recéive prophylactic antibiotic treatment was 36.2% in
the first year of life, with a_gigater incidence (50%) in patients with ureterovesical
than ureteropelvic junctionpbstruction (30.7%), P=0.063.%7

2+

The presence of severe iiydronephrosis increases the risk of UTIL: hydronephrosis
grade I (OR 4.1, 95%+€C1 1.5-11.3), grade III (OR 12.7, 95% CI 4.9-32, 4), grade
IV (OR 16.9, 95% CL5.7-42.1).77

2+

A dilated pelvis and ureter increase the risk of UTI with regard to renal pelvis
dilatation in patiésts diagnosed pre-natally (OR 6.0, 95% CI 3.5-10.3), P<0.001.77

2+

UreteropelvigQunction obstruction increases the risk of UTI compared to non-
obstructive dilatation of the pelvis in patients diagnosed pre-natally (OR 5.2, 95%
CI 3.1-8,0)yP<0.001.77

2+

Ureteral @bstruction increases the risk of UTT compared to non-obstructive ureteral
dilatation in patients diagnosed pre-natally (OR 4.2,95% CI 1.56-11.2), P=0.004.77

Recommendations

It is recommended to use antibiotic prophylaxis in girls with VUR grades I1I-V
for 1 year or until the degree of VUR is re-evaluated by cystographic examination.

It is recommended to use antibiotic prophylaxis in boys with VUR grades IV-V
for 1 year or until the degree of VUR is re-evaluated by cystographic examination.

It is not recommended to use antibiotic prophylaxis neither in boys with VUR
grades [-11I nor in girls with VUR grades I-11.
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It is recommended to use antibiotic prophylaxis in paediatric patients with dilated
C urinary tract and suspected obstruction until the diagnosis is confirmed andlproper
treatment for the obstruction is given.

J It is not recommended to use antibiotic prophylaxis for non-obstructiye dilatations
of the urinary tract.

14.4 Other preventive measures: uropathogewic strain
vaccines, ascorbic acid, cranberry juice and probiotics

Key question:

¢ Are other measures effective in preventing UTI recurrencée.g., uropathogenic strain vac-
cines, ascorbic acid, cranberry juice and probiotics?

Urinary tract infection (UTT) is a common childhood disgase which often recurs and can cause
long-term kidney damage (5% of boys and girls).***¥ Therefore, various other non-drug treat-
ments have been tried as an alternative to antibiotic trgaiment and prophylaxis.

Among these alternative interventions considé¢ied are immunisation against common bacte-
ria that produce UTI, vitamin C (ascorbic acid) afigl natural products such as cranberry juice and
probiotics.

Only 1 study was found regarding vaccing®against uropathogenic strains ~ RCT 1-
conducted in quasi-random fashion on 26 girls between 5 and 12 years old
with a history of 2 or more symptomatic,UT1 episodes. The study assessed
the effect of vaccination with inactivAted uropathogenic strains compared
with antibiotics (as practised convéiitionally) on urine levels of secretory
IgA and the incidence of UTI (déiined as bacteriuria) over a follow-up
period of 12 months. There wergsignificant differences (P<0.05) between
both groups regarding the nupaber of positive urine cultures over this time:
58 in the antibiotic group versus 29 in the vaccinated group. There were also
significant differences bet¥¢en the two groups at the end of the 12-month
period in secretory IgA @vels: 8 girls in the antibiotic group and 2 in the
vaccinated group had Jevels of IgA <0.5 mg/T. (P< 0.01)*™

A SR#®was foundpywhich assessed the effectiveness of cranberry products  RCT SR
in preventing UL in susceptible populations. The SR included 10 studies,

of which onl{2 covered paediatric patients. Both are crossover studies

performed & paediatric patients with neurogenic bladder undergoing
intermitten;Catheterisation.
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The first study was on a sample of 40 paediatric patients (mean age 9.3
years) who were randomised into 2 groups: one receiving cranberry juice
15 ml/kg/day (30% cranberry concentrate) for 6 months, while a second
group received water for 6 months. There was a 47% loss due to taste (9
patients), calorific load (2 patients) and cost (1 patient). There were no
statistically significant differences in the number of months with positive
culture and symptomatic UTI (17% vs 17.1%) or the number of months
with positive culture and asymptomatic UTT (24.1% vs 29%).

The second study was on a sample of 15 paediatric patients (age range@-18
years) who were randomised into a group drinking 300ml. of crafiberry
juice/day (30% cranberry concentrate) for 3 months and a group drinking a
placebo drink for 3 months. There were no significant differences-between
the experimental and control groups in the number of sympt&atic UTI
episodes (3 UTIs in 2 patients and 3 UTIs in 3 patients, respectively), or the
number of asymptomatic urinary tract infections (75% vs 73%).

There was also a 3-arm trial in girls with recurrent ULL without uropathy
or structural abnormalities of the urinary tract, evaluating the efficacy to
prevent symptomatic UTI of cranberry juice (SQml. of cranberry juice
concentrate daily) in 28 girls and Lactobacillus w27 girls, compared with
no prophylaxis in 29 girls for 6 months. The. £tidy showed a statistically
significant reduction in the recurrence of UT{ {pr the randomised cranberry
juice group of patients, compared with themo treatment group (RR 0.28,
95% CI 0.12-0.64), and a statistically nt<significant reduction compared
with the Lactobacillus group (RR 0.44,85% CI 0.18-1.09)*"¢

Finally, 2 studies were found fegarding the use of probiotics as a prophylactic measure.

The above 3-arm study compated the efficacy of Lactobacillus administered
to 27 girls as adrink (4 x 10Z¢fu of Lactobacillus/100mL) for 5 days a month
over a period of 6 months against no prophylactic treatment in 29 girls.
The study found a statisiically no-significant reduction in the recurrence of
symptomatic UTI (RR9.63, 95% CI 0.38-1.07).7¢

The second was, study in paediatric patients with persistent primary VUR
(n=120) after “prophylactic antibiotic administration of TMP-SMX for 1
year. They gjere randomised into 2 groups: one that continued receiving
antibiotic~ptophylaxis with TMP-SMX (60 patients, mean age 19+12.1
months)sand a second group (60 patients, mean age 21+11.4 months) that
received 2 X 108 cfu of Lactobacillus acidophilus/day for a follow-up
peritsd of 1-year. After this period, there were no differences found in the
recurrence of symptomatic UTT between the groups (18.3% of recurrences
in the probiotic group vs 21.6% in the antibiotic group, P=0.926).2"
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No studies were found for the use of vitamin C or ascorbic acid as a prophylactic measure
for the treatment of UTT in children.

When making its recommendations, the GDG considered that the results of thestudy using
vaccines for uropathogenic strains would be difficult to apply in practice, as the outcomes evalu-
ated were surrogate outcomes (sIgA levels in urine) and of little clinical relevanc¢~positive urine
cultures). Similarly, the results of the 2 SR? studies were not directly applicalfle to our popula-
tion, as they were paediatric patients undergoing intermittent bladder catheteyisation for neuro-
genic bladder, which could in turn explain the inconsistent results in the ¥€rrara et al.**study,
whose sample consisted of girls without structural abnormalities with a higtory of recurrent UTT.

The results of the probiotic studies found*™*”” were a little inconsistent, which may be ex-
plained by the use of different controls, no prophylaxis in one case?® @arid TMP-SMX at low dose
in the other”””. They may also be due to the difference in the constitutién of the sample: girls with-
out uropathy or urinary tract disorders in the Ferrara et al. study® and paediatric patients with
VUR in the Lee et al. study.””

Finally, the GDG considered that, given the paucity in$rumbers and good methodological
quality of the studies, there was insufficient scientific evidenle to support a recommendation for
the use of any of these preventive measures; it being néeessary to recommend more research
(Chapter 21).

Evidence summary

Cranberry juice (30% cranberry ~concentrate) does not reduce the risk of
1+ symptomatic UTI in paediatri€ patients with neurogenic bladder subjected to
intermittent catheterisation.?”

Daily administration of cragiverry juice concentrate, compared to no prophylaxis,
1- reduced the risk of recurn@nt UTI in girls with a history of recurrent UTI, and
without uropathy and urikary tract disorders.?™

There was no significgiit reduction observed in the risk of recurrent UTI with the
1- administration of Letb¥ills - compared to no prophylaxis, in girls with a history of
recurrent UTI, andwithout uropathy and urinary tract disorders.?’®

Daily administration of Lactobacillus acidophilus was not inferior to the
1- administration-0f prophylactic antibiotics in preventing recurrent symptomatic
UTT in paedistric patients with persistent primary VUR.?"

Recommendations

Theie was insufficient scientific evidence to support a recommendation for the use
J ofany of the following preventive measures: vaccines with uropathogenic strains,
ascorbic acid, cranberry juice or probiotics.
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15. Prevention of UTI and lifestyle
modifications

Key questions:

¢ Does improving poor voiding habits help prevent UTI recurrence?

¢ Does improving constipation help prevent UTI recurrence?

¢ Does increasing fluid intake help prevent UTI recurrence?

In recent years there has been great emphasis on functional abnd@malities of the lower urinary
tract, reflected by the presence of poor voiding habits as risk factéis for recurrence of urinary tract
infection (UTT).?”® It has also been shown that such abnormaliiies may be associated with bowel
movement disorders, such that constipation and/or encopresiscould increase the risk of recurrent
UTL>"

Therefore, improving or normalising such dysfunctions could lead to prevention of UTT and
its consequences, such as kidney damage and morbidity associated with UTI. Another interven-
tion that may promote prevention could be increa®ing fluid intake, which may promote more
regular evacuation of the bladder and prevent bacftrial multiplication.*°

Below is evidence taken from the NICE CR&G! as well as additional studies that were found.

A study conducted in Switzerland evaluatéd the presence of various risk  Case-control
factors (family history of UTT, infrequent voiding, low fluidintake, functional  study 2 +
constipation, inadequate anogenital hygiene and bathroom habits) in 90

girls (median age 8.4 years, range 3.9516 years) with a history of recurrent

UTI (=3 UTIs) compared with 45-gitls without a history of UTI (median

age 7.3 years, range 4-14 years), tlhie study found significant differences in

the risk factors in girls with recaitent UTT compared to those girls without

urinary infection: family histoty’of UTI (42% vs 11%, P<0.001), infrequent

voiding of urine (54% vs 24%, P<0.001), low fluid intake (53% vs 16%,

P<0.001) and functional €enstipation (30% vs 13%, P<0, 05). However,

no differences related to@madequate anogenital hygiene or bathroom habits

were found comparingCthe cases (14%) and controls (13%)."

A study in the Phslippines evaluated the association between bathroom — Case-control
habits and cleankifiess (washing frequency: daily versus less thanonce aday,  study 2 -
cleaning afterfmrination, cleaning after defecation; cleaning direction, use

of soap duriitg cleaning) as well as voiding habits (frequency of urination:

less than S@mes a day, or more than 5 times a day; retention of urine during

the day; permission to urinate in school) with the risk of UTT in 23 children

with U, compared to 23 children with no history of UTT (age range 6-12

years)"The study found no association between any of the variables and the

increased risk of UTL."
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A US study compared the prevalence of dysfunctional elimination  Cohort sfidly 2+
syndrome (DES) in a cohort of children diagnosed with UTTI before 2 years
of age (115 girls and 8 boys, mean age 7.3 years, range 4.3-10.6 years)
compared to a cohort of children with no history of UTI (120 girls and 5
boys, mean age 7 years, range 4.3-10.6 years) to establish whether UTI
encourages the development of DES. The study found no differences in
the prevalence of DES among girls and boys with UTI (22%) and without
UTTI (21%), P=0.82. Within the UTI cohort, there was no difference in the
prevalence of DES among those with VUR (18%) and those without VUR
(25%), P=0.52. The study also evaluated the prevalence of various, risk
factors (encopresis, DES, VUR) in the subgroup of patients with recaftent
UTI (n=31) and found that encopresis was the only statistically significant
risk factor associated with recurrent UTT: encopresis (OR 2.5, 95G5°CI 1.1-
5.4; P=0.03), DES (OR 2.2, 95% CI 0.99-5.0; P=0.05), VUR (CE 2.2, 95%
CI 0.90-5.0; P=0.07).1t

A retrospective US study analysed the incidence of rg¢urrent UTT and  Cohort study 2-
associated risk factors in patients diagnosed with first %F1 before 6 months

of age without radiographic abnormalities at the time gDdiagnosis (n=84, 52

girls and 32 boys; mean age 4.8 years, range 2.3-72 years), during a mean

follow-up period of 4.4 years (range 1.9-7.0 yeags). None of the patients

received prophylactic antibiotics after the radiological study.

A total of 16 patients (19%) had recurrendes. No risk factor studied by
univariate analysis (P>0.05) was significgntly related with the onset of
recurrence. These included age at which-eilet training was taught (before
or after 2 years), daytime urinary contifience and history of constipation
(less than 3 bowel movements per wegk).'*
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A Belgian study investigated the possible relationship between recurrent
UTT and possible risk factors; among them, learning to control the bowels.
It questioned 4,332 families with school age children (2,215 boys and 2,117
girls, mean age 11.5+0.56 years). The study found that the prevalence
of a single UTI in girls and boys was 13% and 4.4%, respectively, and
recurrent UTL, 5% and 1% respectively; these differences were statistically
significant (18% vs 5.4%, P<0.001). Regarding the rest of variables studied
they found a higher prevalence of recurrent UTT in children with daytime
urinary incontinence (with or without enuresis; P<0.001); in children with
10 or more voids per day (P<0.02); and in children with nocturia atJ¢ast
once a week (P<0.001).

Regarding the learning to control the bowels they found that it wag earlier
(before 18 months of age) in the group of children without U4 than in
the group with recurrent UTI (P<0.05). Teaching methods ang-¥¢actions to
voiding failures were different between families, such that,~for example,
families of children with recurrent UTI were forcing childroz/to stay longer
on the toilet (P<0.001), encouraging pushing (P<0.001}or opening the
water tap (P<0.001).

Among children with recurrent UTI, they found thay'9.1% had encopresis,
compared to 2.5% without recurrent UTT."

A Danish study investigated the relationship~between voiding habits, the
prevalence of daytime urinary leakage and the presence of UTT in children
(median age 7 years, range 6-9 years) in 1,557 families by questionnaire. It
found a prevalence of UTI of 9.4% in gitls and 2.8% in boys.

For girls, the symptoms suggestive~of voiding difficulties were more
frequent in those with previous Ul¥ than those with no history of UTL:
bedwetting (25.3% vs 12.4%, P<0.002); daytime urinary incontinence
(29.3% vs 12.9%, P<0.0002); nat reaching the bathroom (40% vs 27.9%,
P<0.03); prolonged voiding (33.3% vs 17.8%, P<0.002); poor urine flow
(29.3% vs 15.8%, P<0.003);ability to void again (32% vs 17.3%, P<0.002);
manual compression of ghe abdomen (17.3% vs 7.3%, P<0.003); and
encopresis (13.3% vs 6.G%, P<0.03). By logistic regression, the symptoms
that correlated with UFn girls were squatting (OR 4.6, 95% CI 1.6-13.1)
and encopresis (OR 6, 95% CI 1.3 -28.4).

Due to the smalltumber of boys with UTI, conclusions about voiding
habits and UTI egild not be drawn.

There were no'significant differences in the frequency of daily urination for
those with and without UTT.*
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A Swiss study evaluated the role of family history, infrequent voiding, low  Case serigs3
fluid intake, constipation and poor hygiene or bathroom habits in a sample

of 141 girls (median age 6.5 years, range 3.9-18 years) with a history of

recurrent UTI (=3 episodes of symptomatic UTI). There was a total of

212 functional and behavioural abnormalities in 86% (121) of the girls:

infrequent voiding (45%), low fluid intake (43%), constipation (21%),

poor hygiene (19%), dysfunctional emptying (18%) and overactive bladder

(5%). A total of 66 girls had more than 1 anomaly concurrently.'!

A Canadian study in girls (n=47, mean age 8.2+2.5 years) of functignal  Case series 3
constipation (with a large faecal reservoir), bladder instability (uninkibited

bladder contractions) and recurrent UTI without anatomical abnogmalities

of the urinary tract found that treatment of functional constipaiion using

enemas prevented recurrence in 93.6% of cases. Among girls'éifected by

enuresis (68%), enema treatment led to the end of enuresisyin 69% and

improvement in 22% of girls.. Similarly, enema treatment s¢dolved 95% of

the cases among the 45% of the girls who suffered from gntopresis.®!

Another Canadian study described the presence of “ninhibited bladder  Case series 3
contractions and rectal dilatation in 16 girls and 1.boy (mean age 6.24+2.2

years) with a history of recurrent UTT and VU Clinically, 10 patients

had enuresis and 5 also had encopresis. Rectal>thanometry confirmed the

existence of functional constipation in all patients.*?

AUS study in 143 patients (105 girls and 38 boys) with a history of UTTand  Cohort study 2-
primary VUR under antibiotic treatmend until resolution of VUR (surgical

or spontancous), described the prevatence and influence of the bladder or

gastrointestinal dysfunction in theiihustory and treatment.

It found that 46% of patientsshad DES (bladder instability, infrequent
voiding and constipation), with¢onstipation as the most common symptom
(50%), followed by bladder<instability (27%) and infrequent bladder
emptying (23%).

Of the total sample, 49%470) suffered recurrent UTT during follow up, and
77% (54) of these had®ES, compared with the remaining 23% (16) who
did not (P<0.00001).

Among patients wio did not experience recurrent UTT (73), 16% (12) had
DES, comparedio 84% (61) who did not (P<0.00001).

The presence .6 DES thus increased the risk of recurrent UTI in patients
with VUR (@R 17.15, 95% CI 7.45-39.47).2%
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A questionnaire-based study in Australia of UTT risk factors at the population
level from a sample of 2,856 schoolchildren (1,503 boys and 1,353 girls,
mean age 7.3 years, range 4.8-12.8 years) was performed.

In the total sample, the prevalence of enuresis was 18.3%; daytime urinary
incontinence was 17.3%; encopresis 10.3%; and constipation 5.7%.

The prevalence of problems associated with voiding was: 67.4% urgency,
40.1% retention, 32% frequency and 9.2% leakage.

Of all the patients with a history of UTI at some point, according to.the
families (n=362), only in 191 cases a urine culture record could be obtained,
from which UTI was confirmed in 103 cases (3.6%).

The study found the following as independent variables associateéd with
UTL renal structure abnormality history (OR 15.7, 95% CI58.1-30.4);
daytime urinary incontinence (OR 2.6, 95% CI 1.6-4.5); feniale sex (OR
2.4, 95% CI 1.5-3.8); and encopresis (OR 1.9, 95% CI 1.1,3:4). The study
found no association between constipation and UTIL.

The risk of UTT in boys with daytime urinary incontinentg (OR 8.6, 95% CI
3.9-19.1) was higher than in girls with urinary incontizitnce (OR 2.1, 95%
CI 1.2-3, 6). Similarly in older children with kidne¥problems: over 6 years
(OR 25.2,95% C19.0-70.0) and over 8 years of agextOR 30.7, 95% CI 10.5-
90.1), the risk of UTI was higher than in those ai-a younger age (4-6 years
old) with kidney problems.*®*

A Swedish study evaluated the residual yGtume of urine as a possible risk
factor in the pathogenesis of lower tractUTI in 29 girls and 10 boys with
cystitis (median age 5 years, range 1-14 years), compared with a control
of 35 girls and 20 boys (median agel3 years, range 1-12 years). The study
found significant differences in regitiual urine volume (P<0.01). During the
acute episode of cystitis, 61% ofigases had residues =5ml. urine compared
to 25% of controls, and 24% oicases had <1 mL residues compared with
62% of controls.

A Turkish study evaluatéd the frequency of nocturnal enuresis, UTI and
symptoms of bladder igistability in 22 girls and 16 boys (mean age: 5.3+4.25
years) with chronic ftiictional constipation, compared with 16 boys and 15
girls as controls (fcan age: 6.8+3.8 years). Significant differences were
found regarding the frequency of UTI and urinary urgency. Both situations
are more freguent in the group with constipation than in the control
group: 42.1%.and 26.9% vs 19.4% and 4% (P<0.05), respectively. No
significant diferences were found between groups for frequency of urinary
incontinefice (19.2% vs 0%, P=0.051) and nocturnal enuresis (23.1% vs
8%, P>0.05).%
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A US study of 176 boys and 58 girls (mean age: 9+3 years) with functional ~ Case serigs3
constipation and encopresis determined the frequency of UTI and urinary
incontinence before and after treatment for constipation over an average
15-month follow-up. The study found an overall incidence of UTI episodes
11% higher in the case of girls (33%) than in boys (3%), P<0.001. There
was an overall prevalence of 46% urinary incontinence (29% daytime
incontinence, 34% nocturnal incontinence and 17% daytime and nocturnal
incontinence), without any significant differences in sex or age (P> 0.05).
Treatment of constipation led to its resolution in 52% of cases (121). In ail
cases resolved, there was a significant decrease in the prevalence of urinatry
incontinence day and night, 23% and 34% before treatment and 2%-~and
12% after treatment (P<0.05), respectively. In all resolved cases without
structural abnormalities of the urinary tract, there was no case ofg€current
UTT during follow-up.*®’

A Dutch study evaluated the treatment of constipation by'célonic enemas  Case series 3
in 44 girls and 6 boys (mean age 9.6 vears, range 6.8112 years) with

constipation, voiding dysfunction and a history of recyifent UTI, who had

not responded to previous treatment with oral laxatifs and biofeedback.

None had anatomical abnormalities of the urinar§tract and all received

antibiotic prophylaxis. After enema treatment, there was no recurrence of

UTT in 84% of cases during a follow-up period 46 months.

A Canadian study of 29 girls and 16 boys zange 6 months-14 years) with ~ Case series 3
a history of UTI and abnormal bowel habiits (hard stools with difficulty in

expulsion, no daily bowel movements, g#&ctal bleeding due to anal fissures,

prolonged use of laxatives and/or suppesitories, large stools and encopresis)

found that after initial treatment for ifyprovement of constipation, it resolved

in 80% of cases. During the first yea? of monitoring, there was recurrent UTI

in only 20% of cases, which wgie the ones that had not responded to the

initial constipation treatment. Aiter further corrective treatment, there was

recurrent UTT at 3 years in only 2 cases with new onset of constipation.”?

When making thelYecommendations, the GDG considered the consistency of the results,
which showed an assg¢iation between constipation, encopresis, low fluid intake or DES and UTI,
especially among thehigher level evidence-based studies.'*?** A certain consistency in the results
was seen in the 1agk of association between anogenital hygiene and the presence of UTT.!

The GD@G considered the preventive measures necessary to improve voiding habits, adequate
fluid intake @t correction of constipation were shown to be clinically harmless and inexpensive,
and could h¢’included in so-called lifestyle changes or healthy habits acquisition.

Evidenite summary

Girls with recurrent UTI had a higher prevalence of infrequent voiding (54% vs
2+ 24%, P<0.001), low fluid intake (53% vs 16%, P<0.001) and functional constipation
(30% vs 13%, P<0.05) than girls who had never had UTT."!
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o No association was seen between inadequate anogenital hygiene @?Jd)/ or

inappropriate bathroom habits with the presence of recurrent UTT." S0

DES is associated with an increased risk of recurrent UTI (OR 2.2, 95@%1 0.99-
2+

5.0, P=0.05). Q
o Encopresis is associated with an increased risk of UTI (OR 1.9, 95%31 1.1-3.4)%

or recurrent UTT (OR 2.5, 95% CI 1.1-5.4).1 -Q
o Daytime urinary incontinence is associated with an increased ri&‘) o,f UTTI (OR 2.6,

95% CI 1.6-4.5).2% 2

A correction in constipation for children with functior@l\ constipation and/or
3 encopresis with no urinary tract abnormalities prevents dbreduces the occurrence

of future UTT recurrence28!257-28 115}

%
&
Recommendations b@
RN

Preventive measures aimed at reducing rec(rg\:)nces of UTI should be tailored
C according to the pattern of urinary tract dysfuaction or urinary habits of the patient,

and directed to achieve adequate fluid inta.]q%’
D It is recommended to investigate and ad Ibks)s any constipation in children with UTI

and/or signs of lower urinary tract dysfinction to prevent recurrence of UTL
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16. UTI prognosis

16.1 Risk of UTI recurrence in children

Key question:

e What is the risk of recurrent UTT in children with no known struetural or functional abnor-
malities of the urinary tract with a first UTI, and what follow-ugis required?

After the first manifestation of a urinary tract infection (UTI),, various epidemiological studies
report that recurrence is common and affects more than 30% ofpatients. >’

However, these studies usually include patients with a.zormal urinary tract and those with
structural abnormalities, such as obstructive processes (posterior urethral valves, hydronephrosis,
ureterohydronephrosis, etc)*° or vesicoureteral reflux (VIR) of greater or lesser degree.

At present, the natural history of the first episod¢fol UTI in children with a normal urinary
tract is not well understood and there are few data giithe risk of recurrences with these patients.
Neither is it known what factors are likely to causessuich recurrences nor whether their appearance
encourages the formation of renal scars.

Below are 6 retrospective observationalstudies that provide information about the natural
history of UTI, the incidence of recurrence atrd risk factors.

A case series in Spain from a sampleSof 134 girls older than 1 month  Case series 3
with UTT and a normal urinary tractedescribed the clinical course over a

mean follow-up period of 3.4 years{range 1-7 years) of those girls who

developed more than 3 UTI episddes in 1 year (n=39, mean age at first

bacteriological diagnosis, 4.8 vears, range 1-7 years). All girls received

antibiotic prophylaxis (I'MP-SMX or nitrofurantoin) for some time during

follow-up.

Of all the girls with a notimal urinary tract, 55 developed recurrent UTI
(41%).

Within the group of girls with more than 3 UTI episodes, it was seen that
the number of recuszences decreased with age from 3.8 per girl/year during
the 1Ist year to 1.5 @er girl/year in the 5th year.

The percentage, of girls with ABU ranged from 25% during the 1st year
to 14.3% in the 6th. Nitrofurantoin prophylaxis significantly decreased the
number of recurrences (P<0.05). Only 1 out of 39 girls (2.9%) developed
VUR andQ@nilateral scar lesion at follow-up.**
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A US case series described the natural history and risk factors of recurrent  Case serigs3
UTTI in a sample of 78 patients (57 girls and 21 boys) with a normal urinary
tract diagnosed with febrile UTI (mean age at diagnosis in girls: 31 months,
range 1 month to 10 years; mean age at diagnosis in boys: 21 months, range
1 month to 14 years) over a mean follow-up period of 3.5 vears (range 1-7
years). There were 25 patients with recurrences (19.5%), and these were
more frequent in girls (22, 45%) than in boys (3, 14%), P=0.02. The 3 boys
with recurrence had not been circumcised, and 2 of them were under 1 year
of age. For giils, those under 1 year of age had a 39% UTTI recurrence rate:
those between 2 and 5 years had 24% recurrence; those aged 5 years or.over
had a 58% recurrent rate, all had symptoms of DES .>?

A study in Argentina used urodynamics to analyse findings in>J0 patients ~ Case series 3
(98 pacediatric and 2 adults) with recurrent UT1 and normal ~yrinary tract.

Various types of transient bladder dysfunction were detéctéd as causing

the recurrences in 27% of the patients (22 girls and 5 bo¥s): acute urinary

retention (19%), functional stenosis (26%), intermittenipattern (52%) and

tubulisation of the trigone (7%).**

A retrospective study in the USA monitored the ingidence of recurrent UTT  Cohort study 2-
and associated risk factors over 4.4 years in péatients diagnosed with first

UTTI before 6 months of age, without radiograptic abnormalities at the time

of diagnosis (n=84, 52 girls and 32 boys)ciNone of the patients received

prophylactic antibiotics after the radiological study.

Recurrence was seen in 16 patients (19%). No risk factors were found to
relate significantly to the recurrence (&> 0.05) by univariate analysis. These
included the following: age, sex €onstipation, recurrent fevers, family
history, breastfeeding and circumé€ision. '

A retrospective study in Finladd analysed the incidence of recurrent UTT  Cohort study 2-
and associated risk factorscin a sample of 262 patients (134 girls and 128

uncircumcised boys) diagnosed with first UTI before 12 months of age

(mean age at the time-‘ef diagnosis: 0.33+0.23 years in boys, 0.48+0.25

years in girls). None ef the patients received antibiotic prophylaxis. During

a follow-up period%f 3 vears, 34% of patients had recurrent UTI, with

no significant diff¢fences between sexes (35% of girls and 32% of boys,

P=>0.05). The appearance of recurrences occurred within the first year of

evolution in 92% of cases.

Of all the patients who underwent VCUG (121 patients), the study identified
VUR in 467%, with significant differences in the incidence of recurrent UTI
accordpi@ to the degree of VUR. No significant differences in the number
of recuirences among patients without VUR (37%) and patients with VUR
grades I-11 (39%) were found; however, there were significant differences
between patients with no VUR or VUR grades I-1I and patients with VUR
grades III-V (75%), P<0.05, with the latter having shorter periods free of
recurrence.”
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Aretrospective study conducted in South Korea investigated the incidence of ~ Cohort sfigely 2+
recurrent UTT and related risk factors using multivariate logistic regression

on a sample of 190 patients (158 uncircumcised boys and 32 girls) with a

normal urinary tract who were diagnosed with first UTT before 12 months

of age (mean age at diagnosis 3.9+2.5 months in boys, 4.7+2.5 months in

girls) during a 1-year follow-up period.

There is a recurrence incidence of 21.1%, without significant differences
between the sexes (P=0.05). The following risk factors correlated
significantly with recurrences in boys: age < 6 months (OR 72.7, 95%xC1
10.3-489; P<0.001); presence of non-retractable foreskin (OR 8.8, 95%; CI
3.2-24.5; P<0.001) and episodes of APN (OR 4.6,95% CI 1.6-13; P<,003).
None of the studied risk factors correlated with recurrences in girlspage <6
months, vaginal reflux, episodes of APN).'**

Few studies were found evaluating the recurrence ofUTI specifically in children with a
normal urinary tract. When making the recommendationsythe GDG took into consideration the
variation of the samples in the studies in relation to agey4¢€X, different definitions of recurrent UTI
and different follow-up periods.

All studies reviewed were consistent regardifig the children having frequent recurrences.
One study® noted that these recurrences occurred #hostly during the first 12 months of follow up
in young children.

Two studies agreed that uncircumcised“\bodys have a higher risk of recurrence in the first 12
months of life. 2%

On the other hand, there were 3 studies that contradicted each other: 2 of them®'** found
no differences in UTT recurrence between boys and girls, while another did.**> This may be due
to the age of the patients in each study being different or because the number of children in the
studies was small.

In one study, patients withut reflux had the same recurrence rate (37%) as patients with
reflux I-1I 39%), P>0.05).”

One study differed frot&’the rest by not finding any risk factors associated with recurrence of
UTL.'* The authors, however, explained that this finding was due to the small size sample.

In conclusion, allcthe studies agreed that recurrence in children with a normal urinary tract
was common. Howe¥ér, there was little consistency in any other aspect discussed.

Evidence summary

X

124 :T he incidence of recurrent UTT in children with a normal urinary tract was between
19-41% in different studies. 22124291292

3291,79)

The incidence of recurrent UTI in children under 12 months of age diagnosed with
first UTI was 34%.”

In boys under 12 months of age with a normal urinary tract diagnosed with first
2+ UTI, the presence of a non-retractable foreskin (OR 8.8, 95% CI 3.2-24.5) and age
<6 months (OR 72.7, 95% CI 10.3-489) increased the risk of recurrent UTT.***

-
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5 Patients with mild VUR (grades I and II) with a first UTT had a similar recuitence
rate to patients with a normal urinary tract (39% and 37%, respectively, P0.05).%

5. For patients under 12 months of age diagnosed with a first UTI, 92% of ré€urrences
occurred within the first year.*

3 In girls with a normal urinary tract, the number of recurrences of XLIT decreased
with age.?!

3 27% of patients with recurrent UTI and a normal urinary tra¢t had temporary
bladder dysfunction to explain the recurrence of UTT.>*

3 58% of girls aged =5 years old with a normal urinary tract‘and recurrent UTI had
symptoms consistent with DES.*?

Recommendations

Following a first UTI, monitor patients with a norwal urinary tract, especially boys
C under 12 months of age with a non-retractabie)toreskin, during the first year of
evolution, as they have frequent recurrences.

Investigate voiding and bowel habits in*children with UTI for their possible
association with recurrent UTL.

16.2 Prevalence of chronic kidney damage in children with
UTI

Chronic renal damage or renal scarring (RS) is defined as the presence of irreversible focal or dif-
fuse renal markings in the renal parenChyma.

The term renal scarring applies to acquired, or post-natal, abnormalities as well as primary
or congenital abnormalities; bothiglay or may not be associated with VUR.

In acquired renal damageyassociated with a bacterial infection, renal scarring is a conse-
quence of the inflammatory aitd immune response triggered to eradicate the bacteria causing the
urinary tract infection localised in the renal parenchyma.** However, in primary renal damage,
the renal scarring seems @@ be the result of a congenital abnormality of nephrogenesis.?>

DMSA renal scinttgraphy is considered the imaging “gold standard” or reference standard
for diagnosis. RS is defined as the presence of scarring or the overall contraction of the kidney,
where a renal scarts the defect in the renal contour with a reduced tracer uptake on the scan per-
formed at least 64honths after the acute phase of urinary tract infection.**

Establishing the true prevalence of renal scarring after a urinary tract infection is not straight-
forward, dugto a number of factors, including the following: the imaging technique performed for
diagnosis~hich has changed over the years from intravenous urography (IVU) to DMSA; the
selectionscriteria of the research population; and the inability to distinguish congenital RS from
acquired RS by the imaging techniques.
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16.2.1 Renal scarring in children

To assess the prevalence of renal scarring in the population, the NICE CPG!" analysed 3 popula-
tion studies among others and estimated the frequency of renal scarring in the popglation.

The first study, published in 1974 and performed in Sweden, with 596 patients under 16
years of age with first febrile UTI, showed a prevalence of 13% renal scarringqiboys and 4.5% in
girls.”® Given that the study found a cumulative incidence of UTT of 3% in gitls and 1.1% in boys,
the NICE CPG estimated the population frequency of renal scars to be 0. £4% for both sexes."

The second, published in 1997 and performed in the UK, found-a prevalence of renal scar-
ring by DMSA after a first UTI of 4.7% in girls and 4.3% in boys.*ZGiven that the cumulative
incidence of UTI was 11.3% in girls and 3.6% in boys, the NICE CFPG estimated the population
frequency of renal scarring to be 0.53% in girls and 0.16% in boyg:™

Finally, the third study, published in 2001 and in Swedehs;evaluated the incidence of renal
scarring (detected by IVU) after UTI in children under 16-y¢ars old living in a health area in
Stockholm County during 1990-95. The study showed a re¢wal scarring incidence of 9.3 persons
per 100,000 persons per year, with a range of 7.5-11 perseiis per 100,000 person per year.”’ Using
these data, the NICE CPG estimated the frequency of #gnal scarring in females to be 0.18% and
0.11% in males."

16.2.2 Renal scarring and urinary tract infection

Renal scarring after urinary tract infection

A prospective study of 271 children of 0- 14 vears old with a first episode of UTI assessed the level
of infection at the start and after 2 yearsby IVU. It did not detect any child with a renal paren-
chymal reduction initially, while 2 years later it detected renal scars in 12 of 252 children (5%).
All these 12 children were among the-1 64 children who had been diagnosed with upper UTI, with
none (0%) in the 88 children with-Iewer UTI or asymptomatic bacteriuria.?*®

A SR of studies conductéd between 1966-94 included series of at least 30 children with
symptomatic UTI and with ifaging studies performed, and excluded those studies in children
selected for having urologicébnormalities or studies on adults. It assessed whether routine imag-
ing studies, performed on"children after their first UTI, managed to prevent the development of
renal scarring, hypertension or renal failure. Based on the data from 4 prospective studies that
describe radiological ftadings in both IVU and DMSA, the SR authors estimated that 5-15% of
children with a first.LJ'TT have renal scarring on the IVU or DMSA performed 1-2 years after the
first apparent UTlrgpisode.?

Renal scarring already present in the first episode of UTI

Scar lesiongiseen in UTI imaging studies are not always secondary to it, they may have been there
before thédnfection process.

Qe study evaluated the properties of the primary renal scars detected in the initial study,
and.those detected a year after, referred to as secondary. The study included children from 0-15
years of age diagnosed with a first episode of UTT and excluded those diagnosed with neurogenic
bladder, and previously known abnormalities. [IVU was performed on 545 of 652 children with
febrile UTT, and 208 of 569 children with afebrile UTI. Renal scarring was detected in 74 children
(21 boys and 53 girls), and was classified as primary in 34 and acquired in 40. The primary scars
were significantly more frequent in boys than girls: 86% vs 30% (P<0.001). The age of onset of
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the first UTT was lower in boys than in girls: 0.25 years (range 0.03-8.9 years) and 2.8 yearg{range
0.1-10.5 years), respectively (P<0.01).%

Renal scarring after febrile UTI

Performing DMSA renal scintigraphy during the acute phase of febrile UTT andsubsequent con-
trols revealed that 50-80% of patients had acute inflammation of the renal pargdchyma.®® It also
showed that renal scarring developed in the same place as the acute inflamméon. In most cases,
the inflammatory changes this produces are reversible and do not lead to sé¢ar formation.*! Also,
not observing scars when being analysed by DMSA is normal for childi€® in the acute phase of
infection.?! Therefore, children with renal parenchymal inflammation duiing UTI are those at risk
of acquired RS.

A meta-analysis of 28 studies analysed 23 patient cohorts, which included children diag-
nosed with a first episode of APN by DMSA, who were then anatysed at least 3 months after the
initial episode, and excluded those patients who had a recurrenc@’of the urinary infection, found a
total renal scar frequency of 41.6% of patients (range 26-62%y and 37% of renal units.**

A subsequent prospective study was consistent with,the previous meta-analysis data. This
study included 316 children (223 girls and 93 boys) witlva first febrile UTI and excluded those
with previously known urinary tract anomalies. It defected acute affectation by DMSA in 187
(59%) of the children; 123 of these children were agalysed again by DMSA at 6 months, where-
upon, renal scarring was detected in 43 of them (35%).*"

Renal scarring after febrile UTI in childifen without VUR

No specific studies were found in the literaiaire to investigate this condition. While many of the
studies excluded those children with previéiisly known structural and/or functional abnormalities,
they all included patients with VUR.

To evaluate the incidence of renal 'scarring in this group of children, 3 studies were assessed
that: included children with VUR *but expressed their data separately; excluded children with
structural abnormalities; and ex¢ltded or provided data on the incidence of new UTI episodes in
the interval between the UTT epizode and the DMSA scan.

The first study included 218 children aged from 3 months to 18 years diagnosed with APN
by DMS A which assessed-ii€ role of VUR in the frequency and severity of UTT and in renal scar-
ring. It showed that 6 (5.7%) of the 105 patients without VUR had renal scarring at 6 months after
the APN episode.”®

The second study’ included 389 children with a first episode of febrile UTT and analysed any
differences in the fi¢quency of acute renal damage and renal scarring according to the presence
and degree of VUK by DMSA. It showed that 95 of 296 children without VUR had renal affecta-
tion in the acuge phase of UTT; however, only 15 (5%) had renal scarring 6 months after the febrile
UTT episodes2*

The i&ird study, of 316 children aged 1-14 years with a first febrile UTI, investigated the
association between age and the presence of APN and renal scarring by DMSA. It showed that
127 of‘the 208 children without VUR had renal affectation in the acute phase, but only 23 (11%)
chilgren in the DMSA performed 6 months after the initial episode, and without any new episodes
of UTT being reported during this time.?"?
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16.2 .3 Risk factors for renal scarring

Risk factors traditionally associated with renal scarring are VUR, age, treatmegt delay
and recurrent UTI.

VUR

Renal scarring observed after an episode of APN is often detected in childregswithout demonstrat-
ing the presence of VUR.

A series of studies over the years in children diagnosed with APN using DMSA showed
that 50% (range 25-75%) of children with renal scarring 6 months 4iter infection did not have
VUR.21:222.224.230268 302306 T'hege data support the idea that UTT itself, rather than VUR, is the prereq-
uisite for the formation of renal scars.

A SR and meta-analysis which investigated if the diagnssis of VUR in paediatric patients
hospitalised with UTI was able to predict renal damage by IDMSA showed that VUR is a weak
risk marker of renal damage.*"”

However, if in addition to analysing the features of-children who develop RS, those children
diagnosed with VUR are analysed, it can also be seenthat RS is more common among children
with VUR than those without VUR.

In these series of studies, renal scarring occuréd in 35% of children with VUR (range 6-60%)
and 17% of those without VUR (range 5-349).&722.224.230.268302305 Ty 4 of these studies there was
no difference or significant correlation betweef VUR and renal scarring. 026839530 While in 5 of
the 6 that did find a significant association between VUR and the formation of renal scars, it was
related to the grade of VUR,2-222224302304 ai] especially with VUR grade TIT or above 39%3%

One study aimed at evaluating theainpact of VUR in renal scarring after an episode of APN
compared the findings of refluxing andnon-refluxing renal units in patients with unilateral VUR
included 48 children. The DMSA petformed 6 months after the initial episode found renal scar-
ring in 23 (47.9%) of 48 refluxing jnits and in 7 (14.6%) of non-refluxing units (OR 5.39, 95%
CI 2.02-14.38; P<0.01). They cencluded that VUR increased the risk of kidney scarring after an
episode of APN.?%

The aforementioned _p¥eta-analysis also analysed the influence of VUR in renal scarring.
Information about the incrdence of renal scarring after urinary tract infection and its relation to
the presence or absence©f VUR was provided in 8 of the 28 studies included. Children with VUR
were more likely thaithose without VUR to develop renal scarring after an episode of APN (OR
2.8, 95% CI 1.9-4.2), Also, refluxing renal units had a greater risk of developing renal scars after
an episode of APMY{OR 3.7, 95% CI 1.3-11.1).%¢

Another mewa-analysis reviewed the correlation between the severity of VUR and permanent
kidney damage? It included 13 studies published between 1992 and 2006 that assessed the preva-
lence or incidlence of renal damage in children with VUR with and without previous urinary tract
infectionc€xcluding children with nephrourological abnormalities other than VUR. The overall
RR for 1&nal damage was significantly greater in children with VUR than in the controls, observed
by DNISA and IVU (3.7 and 2.8, respectively). However, in severe VUR, the RR of congenital
kidin¢y damage was 5.6 times higher than in the controls; by contrast, the overall RR for acute
renal damage in children with VUR was comparable with the controls.*®
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Age

Current data do not seem to confirm that children under 1 year are at increased risk of ren@b scarring.

Two prospective studies were conducted to evaluate the relationship between age, APN and
renal scarring. The first study, conducted in Switzerland, found that renal scars *Were more fre-
quent in the group of children from 1 to 5 years old than those under 1 year (P<00001).2'° In the
second study, carried out in Italy, children under 1 year had a lower risk of refial scarring, with a
linear relationship between scarring and age (P=0.0598).21

Other studies, which also include the assessment of renal scarring aid its relationship with

age, either find no relationship*°%3% or find that renal scars are moie‘common in older chil-
dren 204,230,302,305

Treatment delay

A prospective, randomised, comparative study investigating.tfie association between renal scar-
ring by DMSA after the first episode of APN and the time wh¢n treatment is started, found that a
progressive delay in starting therapy (from less than 1 day {0 5 days or more) was not associated
with a significantly increased risk of developing renal .s€ars, further suggesting that early treat-
ment does not help to prevent this condition.*!!

Another 2 studies found no significant relatiodghip between scar formation and the duration
of fever before starting treatment.>' 3%

The first study of 76 children from O to 159 years of age with a clinical diagnosis of APN
was to determine the incidence of renal scarfiiig after an episode of APN and establish any cor-
relation with risk factors such as VUR, agectreatment delay and recurrent urinary tract infection.
It found renal scarring in 28 children, buildid not find any significant differences in the duration
of the disease, expressed as the numberiof days with fever: 3.2 days in children who developed
scars, 3.1 in those without scars.

The second study, conducted i 309 children aged 1-24 months, was to assess the value of
routine imaging studies performedafter a first episode of febrile UTL It found no significant re-
lationship between the formatigdh of scars and the duration of fever before the start of treatment
(=24 hours or >24 hours, P=0:29) or duration of fever after starting treatment (<36 hours or >36
hours, P=0.30)2!

Recurrent urinary tréct infection

A prospective multi-Céntre study included 269 children diagnosed with APN by DMSA, of whom
152 had their first €pisode of UTI and 117 had recurrent UTI. Of those with the first episode of
UTI, 55.9% of children developed renal scars, while of those with recurrent UTI 72.6% had scar-
ring (P=0.004).7%

Anothegprospective study of 76 children diagnosed with APN found that 13 (17%) had re-
current UKD (9 APN). All children with recurrent APN developed renal scars.**

Tocsummarise, renal scarring is observed in 5-15% of children after a urinary tract infec-
tion; 3U“80% of children with febrile urinary tract infection have acute inflammation of the renal
paréachyma and, of these, about 40% develop renal scars.

Renal scarring is detected in children without VUR; however, VUR and especially severe
VUR is a risk factor for its development.

Recurrent UTI and age are also risk factors for developing renal scars, with a seemingly
linear relationship between age and the development of renal scarring.
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16.3 Risk of renal morbidity in children with renal damage
after UTI

Renal scarring in children with UTI may lead to hypertension (HT) and chronic<kidney discase
(CKD) in the medium to long term, with the presence of proteinuria consideredyan indicator of
renal damage.

16.3.1 Hypertension

The incidence of hypertension in children is less than 2%, and is estimiated at 10% for children
with RS; although figures between 0 and 38% are quoted, dependingon the study.'=°

Renal scarring compared with no renal scarring

In a cohort study of children with UTTI, followed from 1630 26 years old, 9% of patients with
renal scarring and 6% of the controls without scarring developed hypertension. After comparing
ABPM findings between the 53 children with renal scarrifig and the 45 with no scarring, no dif-
ferences were found between groups, nor when compagig children with severe or bilateral renal
scarring with controls.? In a systematic review, the rifk of developing hypertension was similar
in patients and the control group in 4 studies.*"

HT and primary or congenital renal scarxing

A retrospective study of 146 children diggnosed with VUR (with and without renal scarring)
with a mean age of 5 years and mean follg@y~up of 9.6 years found no case of hypertension, after
excluding those diagnosed with renal dyspiasia-hypoplasia. The study suggests that hypertension
develops only if there is associated renal’ dysplasia.'

HT and severity or extent of r¢nal scarring

A study in 30 women diagnivsed with renal scarring in childhood and followed for 27 years
gave the following results: 7developed hypertension (3 had bilateral and 4 had unilateral renal
scarring, 3 of them severe)@¥ A second case-control study of 111 women diagnosed with UTI
in childhood, followed f6i15 years, found that 3 of the 54 women with renal scarring (5.5%)
developed hypertension-gnd those with severe renal scarring had systolic BP higher than women
without scars (P<0.0335"

HT risk markers

The CPG on'Management of VUR?® analysed plasma renin and the ABPM findings as poten-
tial risk markers for developing hypertension. It concluded that there was no correlation between
plasma reni®’levels and BP,** and that the ABPM results performed in children with renal scar-
ring and ¥iormal casual BP in cross-sectional studies showed changes in various parameters.31531#
Howevgf) no studies evaluating the usefulness of the ABPM as a prognostic factor for developing
hyper{¢nsion were found.

16.3.2 Chronic kidney disease

The 2008 data from the Spanish Registry of Paediatric Chronic Kidney Disease (REPIR) reported
that 63 children in Spain had started the dialysis/transplantation programme. In 17 (27%), the
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cause was renal scarring without obstruction, which was congenital in 11 (17.4%) and acquived in
6 (9.5%). The 2001 annual report of the North American Paediatric Renal Transplant Codperative
Study (NAPRTCS) referred to the following as cause of CKD (defined as CrCl<75 mI/min/1.73m?):
reflux nephropathy in 8.7% of cases and renal aplasia/dysplasia/hypoplasia in 18%.>*

A retrospective study analysed the reason for entering a dialysis/transplant prégramme over
10 years. Of the 102 paediatric patients registered, only 1 case attributed UlPas a significant
cause of renal damage.**

CKD and severity or extent of renal scarring

A study of 30 women diagnosed with renal scarring in childhood, gad followed for 27 vears,
showed that 2 developed CKD (one with bilateral renal scarring witheout HT' and other unilateral
renal scarring with HT) and 3 developed ESRD (all with bilateral r¢nal scarring).?® Another study
involving 111 women diagnosed with UTT in childhood (54 with:fenal scarring), and followed for
15 years, showed that mild CKD developed in 4 of 19 women #4th severe renal scarring and 2 of
the 57 without renal scarring. In this study, the glomerular filtration rate (GFR) correlated with the
total kidney area (P<0.001, 1=0.578).>"

Proteinuria and CKD

The presence of microalbuminuria is considered afindicator of kidney damage and the earliest
manifestation of glomerular hyperplasia and focalgegmental glomerulosclerosis detected in chil-
dren with renal scarring.**!

Two aforementioned studies®?" also €valuated the presence of albuminuria. In the first,
albuminuria was significantly greater in patients with bilateral renal scarring compared to controls
(P<0.05).*® However, in the other, albuifiin excretion was low, no differences were found be-
tween groups with and without renal scairing and no correlation was found with the GF values.*"

Risk markers for CKD

The CPG on the Management of VUR? analysed the presence of microalbuminuria and
GFR at diagnosis as markers to-predict progression to CKD and ESRD.

One study found that thg presence of alpha-1-microglobulin in urine showed high specificity
and sensitivity for detecting children with progressive renal dysfunction.?*

One study determined that plasma creatinine values (PCr >0.6 mg/dL) at the time of di-
agnosis of VUR and g¢enal scarring in the first year of life was the most significant predictor of
progression to CK1%3*

Another study determined that CrCl values below 40ml./min/1.73m? at the time of diagnosis
was the most gignificant predictor of progression to ESRD.**

To sumfirarise, although the natural history of UTT is not well known and many studies have
been condugted in children with VUR, the risk of developing HT and/or CKD after an episode of
UTI, in the' absence of urinary tract abnormalities, does not seem to be generally very high.

I2¢veloping both HT and CKD seems to be related to the extent or severity of the scarring
anditke presence of renal dysplasia‘hypoplasia.

Currently, there are no markers for predicting the development of HT. The presence of al-
pha-1-microglobulin may be useful for detecting children with progressive renal dysfunction; in
children under 1 year, PCr >0.6 mg/dL at the time of diagnosis appears to be the most significant
prognostic factor for progression to CKD; while CrCl values below 40 mI./min/1.73m? at the time
of diagnosis are the most significant predictor of progression to ESRD.
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17. Monitoring UTTI in children

17.1 Urine culture and/or systematic urine analy%is

Key questions:

during or after antibiotic UTT treatment?

with structural and/or functional abnormalities?

¢ Should a culture and/or systematic analysis of urine be performed.ift asymptomatic patients

¢ Should a culture and/or systematic analysis of urine be perforiied in asymptomatic patients

Routine urine analyses after antibiotic treatment, or perigdically during follow-up, have been
widely recommended as part of the monitoring for asymptomatic healthy children with a history
of urinary tract infection (UTT), whether or not prophylactic treatment was given.*** The reason
for this intervention is to detect the presence of bactergd’in the urine and to evaluate its eradica-
tion. Given these considerations, one must ask whethér the detection and treatment of asympto-
matic bacteriuria (ABU) is effective in protecting against kidney damage or new UTT episodes in

asymptomatic patients, whether or not prophylacti¢ treatment is given.

On the other hand many authors recommétid a new urine culture analysis if clinical response
is not favourable, i.¢., if fever persists for more/than 48 hours after the start of antibiotic treatment,

in order to detect possible complications ard/or bacterial resistance.”™

As seen previously (Chapter 14.1), the NICE CPG provides evidence of the
ineffectiveness of antibiotic prophylaRis in paediatric patients with ABU for
the prevention of recurrent UTT or thé progression or incidence of new renal
damage. The NICE CPG perforiged a meta-analysis by subgroups from 4
studies involving school-age gists with ABU detected by screening, with or
without VUR. From a total of 321 girls with ABU, the meta-analysis showed
that antibiotic prophylaxisqoes not reduce the recurrence of symptomatic
UTI (RR 1.27, 95% CI 0,58-2.80). Similarly, and with 391 girls, antibiotic
prophylaxis did not red@ize the incidence of new kidney damage or kidney
damage progressionrRR 1.04, 95% CI 0.38-2.89). Finally, out of 529
girls, the meta-analgsis found a significant reduction only in the levels of
bacteriuria at the ¢ird of prophylaxis (RR 0.27, 95% CI 0.20-0.37)."

RCT SR 1+

In addition to the studies included in the NICE CPG,! the CPG on Management of patients

with VUR¥,includes another 3 studies summarised below.
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The first was a retrospective study evaluating the clinical course of 26
asymptomatic girls (age/years: mean 8.9, range 3.3-14.8) with established
renal damage and ABU, of which 16 (61%) had VUR. The monitoring
period ran until 16 years of age. None of the girls received initial antibiotic
treatment for ABU; and 54% of the sample (14) received no antibiotic
treatment whatsoever, while 64% (9) of these continued with bacteriuria
without developing symptoms of APN or cystitis during a median period
of 3.1 years (range 1.2-8.6 years). The remaining 36% (5) recovered
spontaneously from the ABU.

A total of 46% of the sample (12) received antibiotic treatment for diff¢sent
reasons, and 3 cases of APN developed, compared with no cases in the girls
who received no antibiotic treatment. This represents an increased@bsolute
risk of APN of 25% (95% CI 0.5-49.5). No abnormality was found in 20
patients from a renal urography.

The authors concluded that the presence of ABU hag Ao long-term
detrimental effect on kidney development.*

The second was a prospective study evaluating the incidgence of symptomatic
UTTI and renal damage in a sample of 25 girls with ABU of less than 6
months old until they reached 6 years of age. Nong;of the girls in the sample
received antibiotic prophylaxis. The diagnosis @frenal scarring was made
by intravenous urography. At the end of follows=up period, the study found
recurrence of UTT in 9 children (it is unclear whether this was symptomatic
UTTI or ABU) and renal scarring in 3 girls~who had suffered recurrent UTI
during the follow-up period, with evideac¢ of VUR and probable urination
abnormalities.*

The third and final study, include@in the CPG on Management of VUR,
prospectively evaluated the ingidence of renal damage in a sample of
50 patients (36 boys and 14 giyis) younger than 1 vear of age with ABU
detected by screening who _were monitored for a period of 6 years. The
renal abnormalities foundsvere: 1 girl with obstructive hydronephrosis, 1
girl with a double collegting system, 4 boys and 1 girl with VUR and 1
boy with minimal urethral valve obstruction. None of the patients received
antibiotic treatment for ABU, but received antibiotic treatment for other
infections. The dié@nosis of renal scarring was made by intravenous
urography. No nedy renal damage was found at follow-up in any of the 36
patients who hag*undergone intravenous urography. Only 2 girls developed
UTI (1 affected with a double excretory system) and 1 boy (with urethral
valve affectation).*®

Additionally, 4 retrospective studies were found analysing the need for urine culture and/
or sysfematic analysis during antibiotic treatment applied generally and/or when presenting pro-
longed fever (>48 hours), establishing the prevalence of positive urine culture during monitoring,

with the results summarised below.
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Three retrospective studies in the United States’~*" analysed the need for ~ Case serjes3

urine culture and/or systematic analysis during antibiotic treatment applied
generally and/or when presenting prolonged fever (=48 hours) in a total
of 907 patients (619 patients <18 years*?>*?* and 288 patients <2 years of
age*”’), hospitalised for febrile UTI with or without VUR. Most of them
did not have a positive urine culture after starting appropriate antibiotic
treatment (follow-up urine culture <72h after hospital admission®*),
(follow-up urine culture at 48h [IQR, 38-65h] after hospital admission®?’).
Only one of the studies found any prevalence of positive urine culture: 0.3%
(95% CI 0-1.7) 2 days after starting antibiotic therapy.*>® The authors$~of
these 3 studies concluded there was no need for a follow-up urine cultdre if
the antibiotic sensitivity was already known, even for the presence oI'*VUR,
children under 2 years old and/or persistence of fever >48 hours, witich was
observed in 32% of the cases in one study** and 11% of cases ipanother.**’

A study in Thailand was performed to determine the prevalerce of positive  Case series 3
urine culture after antibiotic therapy in paediatric patient¢’ under 15 years

of age admitted for diagnosis of UTI (n=449, total episodes of UTI=533)

and to evaluate risk factors associated with positive e culture. It found

a prevalence of 9.2% positive urine culture at fédow-up (49 episodes),

despite appropriate antibiotic treatment in 83.3%@f cases, with 5% of the

positive urine cultures having etiological agenfinutating to another strain

and 4% remaining the same. The positive usine cultures were due in 38%

(19) of the cases to Enteroccoco strains spp., 16% (8) due to Pseudomonas

aeruginosa and 24.5% (12) due to E. coli.

Of the total sample, 25.1% had VUR; 10.1% had other urinary tract
abnormalities (neurogenic bladder, hy@Gronephrosis, posterior urethral valve
and bladder exstrophy) and 12.2% &@d other concomitant conditions.

Of all the positive urine culturesi-24.5% appeared in patients with VUR,
22.4% were in patients with othéfurinary tract abnormalities, 8% in patients
with other pathologies and tHe® remaining 36.7% in patients with no other
concomitant pathology.

Using multivariate regression, the study found as microbial persistence
risk factors the following: age <1 year (OR 2.7, 95% CI 1.4-5.5), presence
of Enterococcus sppAOR 4.5, 95% CI 1.08-19.5), persistence of fever of
>72 h (OR 2.4, 95% CI 1.0-5.4), inappropriate antibiotic treatment (OR
3.2, 95% CI 1.28:0) and presence of uropathy other than VUR (OR 2.8,
95% CI 1.1-7,055Among the risk factors not related to the persistence of
positive urine_culture were the following: sex, presence of VUR, infection
with P. aeriginosa, the presence of other diseases not related to uropathy
and recurpént UTT (P>0.05) 328

When preparing the recommendations, the GDG considered the consistency of the results
of the various intervention studies showing that antibiotic treatment of ABU had no effect on the
prevention of recurrent UTT or prevention against renal damage."
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Apart from the Anantasit et al. study,**® the studies were conducted in health envirqitrdients
similar to ours, and in most cases the prevalence results showed the follow-up urine culiiiie to be
negative after starting antibiotic treatment.?>>3%

The GDG considered that the results would be applicable in the Spanish health service, in
both hospitals and primary care. The studies®?>3% were inpatient parenteral treatmetits and, except
in specific circumstances, their efficacy was similar to oral or sequential tredatinent regarding
bacteriological eradication and recurrence of UTI, except for the Anantasit et s study.’*® Similar
results may not, however, apply to patients with multi-resistant bacterial infestions.

The results of the Anantasit et al. study,**® performed in Taiwan, wefe not considered to be
applicable in our environment, mainly due to differences in the study samples, the very different
health systems and paediatric population.

Only 3 case series, included in the CPG on Management of patients with VUR, were found to
have consistent and applicable results for asymptomatic patients With structural and/or functional
abnormalities. These series include a very small number of patiedfs with urinary tract abnormalities
and valid conclusions cannot be drawn from them, due to sigiificant methodological limitations.
Finally, the expert opinion used by the authors of this CPG cdugluded that it was not recommendable
to perform control urine cultures in paediatric patients with@symptomatic VUR.*

Finally, the GDG considered the negative impact alytepeated urine cultures during treatment,
as they may prolong hospital stay, are uncomfortable for patients and increase costs. In view of
the evidence regarding follow-up included in this guide, the GDG believed that it best to avoid
the practice of performing routine urine cultures@n asymptomatic patients, thereby preventing
unnecessary inconvenience for the patient and family.

Evidence summary

The treatment of asymptofiatic bacteriuria does not decrease the risk of UTI nor

1+
renal damage."
In patients <18 years gf-age with UTIL, in normal circumstances and after initiation
3 of appropriate antibidtic treatment, according to the antibiogram, bacteriological
eradication is the<expected trend, even in children under 2 years and/or in the
presence of VURZ?3%7
3 Persistence offever for more than 48 hours after initiation of antibiotic therapy is

quite frequent and does not necessarily imply a lack of response.*2¢%

Patients <15 years of age with a diagnosis of UTI had a prevalence of 9.2% for a
3 positive Gine culture at follow-up, despite appropriate antibiotic therapy in 83.3%
of cagés?*

It isshot recommended to perform control urine culture on paediatric patients with
asymptomatic VUR.°

Recommniendations

o It is not recommended to perform urine culture and/or systematic analysis during
antibiotic treatment in children with UTT if the clinical course is favourable.

D It is not recommended to perform regular culture and/or systematic analyses of
urine in asymptomatic children after UTT.

D It is not recommended to perform regular culture and/or systematic analyses of
urine in asymptomatic children with structural and/or functional abnormalities.
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17.2 Information for families or carers to help in the
diagnosis of UTI

Key question:

¢ What information should be provided to the families and carers of paticmts who have had
a first UTI?

UTTI is a fairly common disease and therefore warnings and advice mus@be given to families,
carers and patients themselves, according to their age, as is done for other common infectious
diseases. The purpose of this question is to establish what informatiof’should family members
receive after diagnosis and treatment, and what information about si@ns and symptoms can help
them recognise any future recurrences of UTI, thereby enabling 44apid diagnosis so as not to
delay the implementation of appropriate treatment.

A questionnaire-based study of family members (with apgn and closed  Case series 3
questions) conducted in the UK analysed understandingg of UTI in 52

families of children (under 2 years old) affected by it, aax their perception

of any possible delay in diagnosis; as well as assessing;the usefulness of the

information provided.

The proportion of families who felt that they/Zhad received sufficient
information on the need to test for UTT was 87%. Among them, 83% felt
that the explanation had been helpful. Only 52% of families reported having
received information leaflets, with 100% e¢onsidering them useful; while
80% of families reported receiving suffici€nt information on the possibility
of future recurrences of UTI. Some 78% of families reported receiving
information on how to collect the urine¢ sample, with 95% considering it
a great help. In addition, 54% of hoiischolds expressed difficulties in urine
collection, especially when using(@he collection bag; they referred to the
discomfort and difficulties in hoiding the bag properly. The clean catch
method was preferred by 40%1 families surveyed, while 37% preferred
the urine collection bag, and 23% preferred sterile pads for the collection.

The proportion of familiessvho reported that they knew what to do if there
was a new UTI episode Avas 89%.

Analysing the qualitaitve content of the study identified some important
points. These included the delay perceived by some families from the time
the child begins t&teel unwell to the time a urine collection was required
to be taken by the Tamily (37% of patients were asked for a urine culture at
the first visit and 31% on the second visit). Most families demanded more
information-and more detailed advice. The families in the survey stated that
the experié¢iice of the first episode made them understand the importance of
carly diagnosis and they would be in a better position to help diagnose UTI
in the foture. Also, some families expressed frustration with organisational
aspeets of the health system, such as the limitations of primary care
services during weekends and the various hospital appointments required to
perform different diagnostic procedures. Finally, they also expressed their
frustration with the differing information they received from various health
professionals.!!
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Another study, also in the UK, evaluated the urine collection preferences of  Case serigs3
44 families (clean catch, bag or pad) for their boys (median age 4 months,
range 1-18 months). The families’ preference was pads, bags and clean
catch, in that order. On the positive side, the families reported that the use of
pads and bags was easy, hygienic and fast; with the pads reported as being
comfortable. On the negative side, the families reported that the bags were
uncomfortable or unpleasant for the child and produced local irritation. Also,
some families reported the difficulty of extracting the urine from the pads.
For clean catch, most families reported that it was the most complicated
method to use, and they were spending more time collecting the urine, due
to the perception of having to hold the child still. However, the medianiime
for the collection of urine was 25 minutes in all 3 methods."!

A Dutch study used a semi-structured interview to explore the kitowledge and ~ Qualitative
awareness of families (n=20) about their children (18 girls and&d/ boys, age <12 study
years) being recently diagnosed (less than a year) for UTI b{othe primary care
physician.

The families were aware their child may have had UTT wheitheir children showed
symptoms typical of UTI. However, if the symptoms Were atypical (abdominal

pain, vomiting, high fever, malaise), the possibility of them indicating UTT did not

occur to most families. Nevertheless, the majority efthese families kept in touch

with the primary care physician, since the behawiour of their child was different

from normal. A quarter of families felt that theidelay in diagnosis was due to the

primary care physician not always recognisig€g UT1, even when symptoms were

typical, or even in some cases advising that there was nothing to worry about.

There were differences among the families about whether UTT in children was
recognisable as such: some families feltthat it would not be if the symptoms were

atypical, while others considered this $&ry unlikely, expecting they would observe

changes in behaviour, in urination fér example.

Most families were concerned whie the diagnosis was not known, and expressed

peace of mind once it was kngwn to be UTTL Most families did not consider UTT

to be a serious condition, altheiigh some families were concerned about the future,
mentioning possible renal failure as one of those concerns.

Also, families showed.dissatisfaction with the lack of communication about
prognosis. In general, they stated they receive very little information about the
consequences of UL not diagnosed in time. They felt that this was because the
doctors were not &ensitive to the problem. They considered they received more
information {rgm the Internet or from leaflets than they received from health
professionals.

Families fetpythat information on the main identification signs and symptoms of
UTT could be improved via brochures, posters or health education via the various
health ¢gntres, libraries and schools. They recognised the Internet as an important
souree of information. On the other hand, some families felt that people only
looked for information if they themselves were affected by the problem. Others
thought the information might alarm the general population, and most families did
not think a media health education campaign would help raise awareness of UTT
in children. Nor did they consider that general level screening was a good method
for identifying children with UTL.
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The authors concluded that families did not know about the atypical symptoms

of UTT and

its possible consequences. Families did not consider screening or

educational campaigns via the media to be helpful measures; they preferred to be
offered more information at the time of diagnosis. The authors believed that better
understanding by the families of atypical symptoms and the serious consequences
of UTI could help an earlier diagnosis and better treatment adherence.*®

When making its recommendations, the GDG considered the resulis of the studies included
here to be applicable to the Spanish national health service, as the heaith care settings are similar.
One difference, however, is that paediatric patients are cared by general practitioners in primary
care in both the UK and Holland; this could explain the perception of some families that UTI
diagnosis was delayed by the primary care physician in the study by Harmsen et al.**

The GDG also considered the relevance and impact of accuratg information given to families of
patients in the management of UTT: it would lead to better understanding, adherence to treatment,

and probably to a faster diagnosis of any recurrence.

Evidence summary

3 83% of families felt the explanation ;given on the need to perform a test for UTI
was helpful."!
3 100% of the families considered~the information leaflets to be useful."
3 95% of families felt the infermation on how to collect the urine sample was
helpful .
3 80% of families felt thagthe information received about the possibility of UTI
recurring was adequate.
Qualitative | Families identified the,possibility of UTT in their children by the presence of typical
study  |symptoms, but notdor atypical symptoms.**
... |Families mentiongd a lack of communication about prognosis and claimed to have
Qualitative . ,. . . .
stud received very dddtle information on the consequences that UTI may have if left
y undiagnosed ‘over a significant period.**
Qualitative | Families peferred receiving more information about UTT at the time of diagnosis,
study |rather thaii via health campaigns and/or by establishing screening systems.>*
Recommendatiais
H UTI is suspected or diagnosed, it is recommended to inform the family, carers
Q rOr patient (depending on age) about the need for early antibiotic treatment and the
importance of completing it.
It is recommended to warn of the possibility of recurrence and advise about
) appropriate preventive hygiene measures. Give guidance for recognising UTI
symptoms (fever of unknown origin and urinary symptoms), and the need to seek
medical advice if they appear.
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It is recommended to give instructions on the collection of the urine sample-4ad its
preservation until the time of the test.

It is recommended to inform about the prognosis, especially the riskdel kidney
Q damage and about the reasons for clinical monitoring and/or long-term treatment
when required.

It is recommended to inform about the scans to be performed, the f&asons for them
and what they consist of.

17.3 Monitoring children with permanent Kidney damage
after UTI

Key question:

¢  What monitoring is required for children with permasiesit renal damage after UTI?

Children with renal parenchymal damage need to be mo#ittored for complications that can devel-
op, such as hypertension, proteinuria, impaired renal function, complications during pregnancy
and recurrent episodes of pyelonephritis with renal damage progression.*°

Given these considerations, the presence of dhiese complications and appropriate strategies
for their early detection in each case was evaluaied in children with renal scarring after UTT.

A cohort study retrospectively analysed hygertension in 319 patients with ~ Cohortt study 2+
RN for 76 months (6-411 months). Thegg.was an increased risk of HT in

cases of renal impairment (OR 5; 95%/3I 1.7-15), although no difference

according to severity.*!

No studies were found in the litefature analysing whether plasma renin ~ Cohort study 2-
levels predicted the early detéotion of HT in children with permanent

kidney damage, with or witheat VUR. The results of studies involving 108

patients followed for 15-22@ears found no significant correlation between

BP values and plasma renig values.*'+3*

Furthermore, regardigg the use of ABPM, no studies were found analysing ~ Cross-sectional
whether its abnormalities predicted the development of HT, CKD or ESRD,  studies 3
although 5 cross-gectional studies (4 of which are included in the CPG on

Management of'patients with VUR?%%3) show elevated nocturnal systolic

and diastolic ABP in children with severe RN, despite the use of different

reference valpes to define normality. However, another cohort study, in this o hort studies
case at high risk of bias,*”, did not find these alterations in patients with ~ 5_

renal damage after UTL
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There are few studies in children analysing the predictive value of proteinuria
or creatinine levels and glomerular filtration objectified at the time of
diagnosis of permanent renal damage for the prediction of CKD and/or
ESRD. Although the presence of microalbuminuria (MAu) is an indicator
of kidney damage, and is considered the earliest clinical manifestation of
glomerular hypertrophy and focal segmental glomerulosclerosis detected
in children with RN, in 1 study included in the CPG on the Management of
patients with VUR, only the presence of alpha-1-microglobulin in urine (as
opposed to other parameters such as MAu, NAGu and beta-2-microglobuliy
showed high specificity (100%) and sensitivity (78%) for detecting children
with progressive renal dysfunction, measured as a percentage of uptake on
DMSA scintigraphy in 28 children with RN followed for 10 years.*

However, another cohort study, also included in the CPG on Mati@gement of
patients with VUR, retrospectively analysed this association 13343 patients
diagnosed with primary VUR who went into renal failure\¢5FR <70 ml./
min/1.73m?), showing that the risk of developing ESRD i$44 times higher if
the values of baseline creatinine clearance are <40 ml./fiin/1.73m?, and that
only patients with a urinary protein/creatinine ratio >0!8 had a significantly
higher risk of developing ESRD.* A study with @ high risk of bias and
lower level of evidence found no differences in GFR or microalbuminuria
after 25 years (17-34 years) follow-up in 57 patiesits with permanent kidney
damage after UTT (54% with RRF <40 % by DNSA), when compared with
a control group without renal damage.>*

Another cohort study included in the CPG on the Management of patients
with VUR retrospectively analyseda series of variables (sex, prenatal
diagnosis, number of episodes of febrile UTI, urea levels, metabolic
acidosis, proteinuria, diuresis, lypertension, ultrasound renal length and
renal scars) to find risk factors ptedicting progression to CKD (GFR <80 m1./
min/1.73m?) in 50 children w&ith severe primary bilateral VUR diagnosed
in the first year of life, and féllowed for 6.3 years (1-16 years). They found
that a plasma creatinine level >0.6 mg/dL in the first determination was the
most significant risk facior for development of CKD, with an OR of 125
(P<0.001). The other study variables were not significant.>

A cohort study gefiospectively analysed the association of complications
with the extent ©f kidney damage in 120 patients with RN followed for 79
months (13-411 months). It found a higher rate of CKD (GFR <75 ml./
min/1.73mAyywith bilateral affectation (ARI 16%, 95% CI 2-30; RR 2.5,
95% CI 15t-5.8), although no another gradation of renal affectation was
performesd according to severity.*!
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Another study using Kaplan-Meier plots in 318 patients with RN after a  Cohort sfiidies
follow-up of 72 months (13-110 months) established the risk of HT atage 2+

21 depending on the severity of renal damage: 0% (95% CI 0-6), no kidney

damage; 15% (95% CI 5-25) if there was unilateral damage; and 45% (95%

CI 16-74) if there was bilateral damage.***

In another study, included in the CPG on Management of patients with -5 Case series 3
VUR, 84 children with RN were followed for 10-35 vears: 14 patients

developed HT, 11 of whom had bilateral nephropathy, however, there was

no evidence of accuracy or strength of association.*

Finally, another cross-sectional study of patients with a historyof VUR  Case series 3
and bilateral scarring showed significantly lower values of maxjittum urine

osmolality and GFR and high levels of creatinine and microdibuminuria,

with respect to those with normal renal parenchyma.®s On the-ther hand, 2~ Cohort studies
other cohort studies, with a high risk of bias, found no differences according ~ 2-

to the severity of the scarring in patients with renal damgge after UTL.%#23¢

There are few studies that evaluate both evolution of renal damage during adolescence and/or devel-
opment of complications in pregnancy, as discussed intli¢ CPG on the Management of patients with VUR.*

One study determined the urinary concéitration of albumin and alpha-  Cohort study 2-
I-microglobulin during adolescence and~suggested that kidney damage

progressed during this period, especially-in men. It suggested that this could

be due to oestrogen acting as a protegtive factor in women.*

In one study in pregnant womei; HT was significantly more frequent in ~ Cohortt study 2+
women with RN (with or withgfit VUR) than in the control group (RR 3.3
vs 1.8; P<0.01).°

Another 3 studies ¢Xamined outcomes in pregnant women diagnosed with RN.

One of them show£d that APN episodes were significantly more common — Cohortt study 2+
among women pith scarring than in controls, although some women
received prophyiaxis. HT and pre-eclampsia were associated with the
presence of renal scarring, but there were no differences in the duration of
the pregnangy, mode of delivery, abortions and birth weight in the control
group. In@fiother study, APN episodes were significantly more common in
pregnaneies of women with a prior history of APN and/or persistence of
VUR i a recent study, there were no significant differences in episodes of
UTFand APN and the presence of scarring or its severity; although women
with a history of UTI before pregnancy received prophylaxis. However,
bilateral scarring increased the risk of pre-eclampsia (RR 4.1), but not
other complications. A serum creatinine (PCr) level before pregnancy
>1.24 mg/dL. was the factor most often associated with maternal and foetal
complications.*
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The GDG believes that the body of evidence is not sufficiently accurate to answer thesques-
tion regarding the best monitoring practice for paediatric patients with chronic kidnegdamage
or scarring, whether associated or not with VUR. Furthermore, it must be rememberedthat most
studies reviewed did not differentiate between renal damage cases after UTT and these after both
UTI and VUR. Similarly, congenital damage associated with or without UTT were.&lso not differ-
entiated. Therefore, the GDG made its recommendations upon the renal damage found, which is
the most important factor, and the one that ultimately conditions the prognosis$or these patients.

The recommendations are fully applicable to the Spanish national hgaith service, both in
primary and specialised care, as the determinations and investigations are gimple and available to

any centre.

Having markers for renal damage progression in these patients would be of great importance,

as therapeutic measures could be tried to slow or halt the progressioiyto chronic kidney disease.

Evidence summary

The risk of HT is higher in children with RN thiaz) in those without permanent renal

2t | damage (OR 5,95% CI 1.7-15) !
2- No correlation was found between plasmaCiénin levels and BP?1432
The ABPM results on children with permanent kidney damage associated with
3 VUR and normal casual blood pressure {rom cross-sectional studies show changes
in various parameters; however, no gindies were found evaluating the usefulness of
this as a prognostic factor for the:gevelopment of HT, CKD or ESRD.?%333
No changes in ABPM in patientswith permanent renal damage were detected after
S SV
5. The presence of alpha-1-microglobulin in urine is highly specific and sensitive for
detecting children with RN with progressive renal dysfunction.®
Plasma creatinine valises (PCr) >0.6 mg/dL in children diagnosed with severe
2+ primary VUR in the fi'$t year of life are the most significant predictor of progression
to CKD.*®
CrCl values at diagnosis less than 40 ml/min/1.73m? and moderate proteinuria
2+ (urinary prote@i/creatinine ratio >0.8) are the most significant predictors of
Yy p g p
progression t6-ESRD in children with primary VUR.*
5 No changefn GFR or MA  are found in patients with permanent kidney damage
detected after UTL.¢
04331 334 The oécurrence of complications, such as HT and CKD, and alterations in renal
function are more common in children with RN with severe bilateral renal
330335 damage. 3033133433
2- ahe extent of kidney damage does notinfluence the occurrence of complications.*>3%
Glomerular damage progresses during adolescence predominantly in men with
2 OlRrn
The number of episodes of APN, which represent the most common cause of
2+ maternal morbidity in pregnant women with RN, are not related to any other
maternal complications nor to foetal morbidity or mortality.*
o There were no differences in episodes of UTT and APN during pregnancy and the

presence of scarring or its severity.*
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o In different studies, the presence of RN increased the risk of HT during pregéancy
(RR3.3and RR 4.1).°
High levels of plasma creatinine (PCr) >1.24 mg/dL. and HT at the begtaning of
2+ pregnancy are the biggest risk factors for pregnancy complications in omen with
RN.30
Recommendations

It is recommended to determine BP, PCr, glomerular filtzation rate, proteinuria,
microalbuminuria, alpha-1-microglobulin and maximum™ osmolality urine as
markers of kidney damage and/or indicators of progression

In children with permanent, bilateral and severe (Goldraich type 3-4) kidney
damage, it is recommended to test with a dipstick<and determine the BP every 6
months, or annually for children with unilateral ortfld affectation (Goldraich type
1-2).

Follow the centre protocol for monitoring paticnts with impaired renal function.

In case of impaired renal function it is reconiiended to follow the patient according
to the centre protocol.

It is not recommended to routinely us¢4ABPM in children with permanent kidney
damage and no alteration in renal fuifiction, as its prognostic value is not clearly
demonstrated.

Do not routinely use plasma reninyievels as a prognostic marker for HT in children
with permanent kidney damage:

Boys with permanent kidne¥~damage require further monitoring of renal function
and BP in adolescence.

Give pregnant adolesceiits with renal disease regular check-ups for the early
detection of bacteriurigrand foetal/maternal complications (e.g., BP abnormalities,
impaired renal funciien, intra-uterine growth retardation, foetal loss or premature
birth).

182

SNS CLINICAL PRACTICE GUIDELINES



18. UTI and catheterisation in children

Urinary or bladder catheterisation circumvents the natural defence mechanism&of the body.
There are risks associated with its use, which increase when the catheter is kept dttached for long
periods of time; urinary tract infection associated with a catheter or probe is e most common
complication.*®’

The proportion of patients undergoing this procedure varies according to the different medi-
cal specialties, from 12-40%.%” There are also variations in the propottion of patients catheter-
ised for short periods of time in hospitals, either to monitor the amoudt of urine during an acute
episode or after surgery for treatment of urinary retention or diagnegstic reasons; with figures of
between 15-25% of all patients admitted being catheterised.**®

Most studies of catheter-associated urinary tract infections&AUTI) are in adults, with little
specific information about children. The Tenke et al. review stated that 40% of nosocomial infec-
tions are urinary in origin and about 80% of patients with gogocomial UTT underwent permanent
urethral catheterisation.®? In the UK, it is estimated that-;20% of all nosocomial infections are
urinary tract infections.*”

The EPINE report 2009 (Study of Prevalence Gf Nosocomial Infections in Spain) stated
that 22% of all nosocomial infections were urinary<ract infections. Based on the results of 278
hospitals in the country, among the indicators fronbhealth care interventions it was estimated that
18.5% (95% CI 18.1-18.8) of patients admittedto hospital had a urinary catheter (either open or
closed), and 80% (95% CI 79.3-80.8) of catheterised patients had closed urinary catheters.**®

The EPINE 2009 report estimated théd 3.88% of the total patients admitted had an open
urinary catheter and 15.15% had closed eatheters; with a prevalence of nosocomial UTI of 3.2%
among those with an open catheter and@:1% among patients with closed catheters.

The EPINE 2009 report gave figares for the prevalence of nosocomial UTT according to dif-
ferent hospital services and accordiig to different age groups, but did not relate the prevalence
of nosocomial UTTI to urinary catlieterisation in paediatric patients. It reported a prevalence of
nosocomial UTI in Spanish hospitals for patients of 1-15 years old of 0.53%.%*°

The Fuster et al. study,analysed the emergence of nosocomial infections in the paediatric
intensive care unit of a Spafitsh hospital during 2000-2004, and found a mean nosocomial UTT in-
cidence per daily use of ¢dosed urinary catheter of 2.63%o, with a wide variation from year to year.
The authors reviewed different epidemiological series in paediatric intensive care units and found
a very wide variabilit§in results, with cumulative incidences of patients infected with nosocomial
UTT associated witli<urinary catheter closed of 1.8 to 10.4%0.>%°

The Langleyet al. study, performed in a tertiary paediatric hospital in Canada, found the
cumulative inéidence of nosocomial urinary tract infection in children under 16 years of age dur-
ing the years(3991-97 to be 9.4%; with a decreasing density of incidence over the years, from 0.9
to 0.6 per HOO patients/day at the study end. The study also found that only half of patients who
suffered nesocomial UTT had been previously catheterised (of the intermittent or indwelling type
duringdlie previous 7 days).**

The literature on urinary catheters should be reviewed carefully, because many of the pub-
lished studies used the term catheter-associated bacteriuria without providing any information on
the proportion that were asymptomatic. In addition, other studies use the term catheter-associated
urinary tract infection to include catheter-associated bacteriuria aswell, and even asymptomatic
bacteriuria.**
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After a single insertion of a urinary catheter, it is estimated that 1-5% of patients d&velop
bacteriuria’? and that the risk of developing bacteriuria due to having a urinary cathefei main-
tained over time increases to 3-6% per day of its use.***

18.1 Antibiotic prophylaxis in catheterised child#e

Catheters still need to be used in paediatric urology, despite the problems“dssociated with their
use. Given the relationship of catheters with the subsequent occurrence ©f UTI or ABU, antibi-
otic prophylaxis may need to be administered before catheterisation;. Since catheterisation can
be performed in three modes (indwelling, single sampling or internditient), the effectiveness of
prophylactic treatment in these situations is discussed below.

18.1.1 Antibiotic prophylaxis in children with siidwelling catheters

Key question:

e Is the use of prophylactic antibiotics effective in pieventing a new UTI and renal damage
in asymptomatic children with an indwelling catlieter?

There were 2 quasi-random clinical trials found evaruating the efficacy of antibiotic prophylaxis
in boys under temporary catheterisation after corgéctive surgery for hypospadias.

The first trial evaluated the efficacy of postoperative antibiotic prophylaxis ~ RCT 1-
with cephalexin in preventing bacteriuriz=and surgical complications in
101 boys (mean age 2.3 years, range 11 months to 6.5 years) catheterised
after hypospadias surgery by plate tubuilisation during a monitoring period
of 6 months against a control group~with no treatment. Patients received
antibiotic prophylaxis after surgery~from the first day and up to 2 days
after catheter removal (removal Of the catheter after 8.6 and 8.3 days in
the prophylaxis and control gboups, respectively). The study showed
a significant reduction in bacicriuria (RR 0.41, 95% CI 0.23-0.75; NNT
3, 95% CI 2-8) and complicated UTI, defined as positive urine culture
and fever >38.5°C (RR 0:24, 95% CI 0.07-0.78; NNT 5, 95% CI 3-20)
in the group receivingcditibiotic prophylaxis. There were no significant
differences between gioups with respect to the incidence of complications
after surgery.**
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The second was a clinical trial evaluating the incidence of bacteriuria after
antibiotic prophylaxis with sulfamethoxazole, compared to no treatment,
in 78 boys (age range 2-12 years) with either a urethral (28 patients) or
transperineal (50 patients) catheter for 10 days after undergoing corrective
surgery for hypospadias (84 operations). The treated group (41 patients)
received antibiotic prophylaxis after surgery from the first day and up to 3
days after catheter removal.

The study showed a significant reduction in bacteriuria in the group ¢f
patients receiving antibiotic prophylaxis compared to the control greup
(RR 0.26, 95% CI 0.08-0.88, P<0.05; NNT 5, 95% CI 3-29), despitgythe
higher incidence of VUR in the group of children receiving prophylaxis (9
out of 41 children compared to 2 out of 37). There were 4 children in the
control group and O in the treatment group who developed febriledTI with
a temperature >38.5°C. The most frequently found bacteria was' E. coli (2
out of 3 cases and 6 out of 10 cases in the treatment and ¢ontrol group,
respectively).>*

RCT 1-

When making the recommendations, the GDG {gpk into consideration the limited applica-

bility of the results of the studies found, as they wef¢ only applicable to boys with hypospadias.

Evidence summary

| The use of antibiotic prophylaxis was effective in preventing febrile UTI and
bacteriuria in boys with a teggorary urinary catheter after hypospadias repair.**#34
Recommendations

V

It is recommended toQuise prophylactic antibiotics to prevent UTT in children with a
temporary urinary:Catheter after hypospadias repair urethral surgery.

It is recommended to use prophylactic antibiotics to prevent UTT in children with
a temporary urtfary catheter after vesicourethral surgery.

It is not recommended to use antibiotic prophylaxis in children with a temporary
urinary cathcter for non-surgical reasons.
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18.1.2 Antibiotic prophylaxis in children under intermittent
catheterisation

Key question:

¢ Is prophylactic treatment recommended for children requiring clean internaittent catheteri-
sation for voiding problems?

A SR was found to determine the best long-term use guidelines (regarding RCT SR 1-
insertion route and use of prophylactic antibiotics) for catheters in teiiis

of effectiveness, complications, quality of life and cost-effectiveness in

adults and children (long-term was defined as more than 14 days {67 both

intermittent and indwelling catheterisation).

The SR compared the administration of continuous prophylactictantibiotics
to clinically indicated antibiotics (in case of pain or fever) 182 crossover
trials in paediatric patients undergoing intermittent catheterisation, by
calculating the rate of symptomatic UTI per week of cath&ter use.

Both studies evaluated the effectiveness of proghylactic doses of
nitrofurantoin against placebo in paediatric patights with neuropathic
bladder who used intermittent catheterisation at home. One study (n=56)
had 4 cases of UTT in 430 weeks of using the cath¢ter during the period of
antibiotic prophylaxis compared with 2 cases-¢I"UTT in 389 weeks during
the placebo period. The second study found no statistically significant
decrease in the density of incidence of- @IT in patients who received
antibiotic prophylaxis (DI 0.50, 95% CI @317-1.44).

The SR concluded that the results from-the 2 studies were inconsistent for
paediatric patients with intermittent eatheterisation, and the data are too few
to predict whether antibiotic prophydaxis reduces urinary tract infections.#*

A study of 85 patients with nguropathic bladder in a paediatric hospital RCT 1-
assessed whether antibiotic prophylaxis was necessary for performing clean
intermittent catheterisatiopCPatients were randomised into 2 groups: the first
continuing with antibiotig, prophylaxis (31 patients) and the second group

stopping treatment (22~patients). There was a loss of 33% in the sample

(28 patients) due to fasnilies rejecting the randomisation. At the end of the

4-month follow-up{2he study found an increased risk of UTI in patients

receiving prophylaxis compared with patients who had stopped antibiotic
prophylaxis, dueyto developing resistance (RR 4.73, 95% CI 1.60-13.98).

All pathogens were resistant to the prophylaxis antibiotic.**’

Evidenc&summary

There was insufficient credible evidence for antibiotic prophylaxis reducing the
rate of recurrent UTI in children under a intermittent catheterisation regime.**

Recommendations
J It is not recommended to use antibiotic prophylaxis in paediatric patients under a
clean intermittent catheterisation regimen.
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18.1.3 Antibiotic prophylaxis in children catheterised for single
sampling or endoscopic procedures

Key question:

e Is the use of antibiotic prophylaxis recommended in children undergoing gatheterisation
for single sampling (VCUG, CEUS, isotope VCUG, urine collection) or ‘efidoscopic proce-
dures (cystoscopy, ureteroscopy, nephrostomy)?

Given the few studies found for assessing the incidence of UTI in paedidtric patients requiring
catheterisation for diagnostic or exploratory tests, the results of studies.{ound in adult patients are
included.

In addition to the volume of evidence, the consensus recomm@ndation of the NICE CPG* is
also included.

One study showed the incidence of bacteriuria, pyuria an¢"Bacteraemia in ~ Case series 3
adult outpatients (n=75, mean age 57+ 13 years, range 27-8years) attending

the urology department for a cystoscopy. None of the patiénts had received

previous antibiotic treatment. It was found that 48 houzs-after the procedure

16% of patients (12) had pyuria, but only 8% (6) hagjpyuria and bacteriuria;

the other 8% (6) had pyuria without bacteriuriaxOf the 6 patients with

bacteriuria, only 2 had symptoms of dysuria and@one developed fever.

Prior to the cystoscopy, 5 patients had pyutia, 4 of whom developed
bacteriuria after 48 hours. The study found That the association between
pyuria prior to the diagnostic test and bactegturia at 48 hours was statistically
significant (P<0.05). None of the patients developed bacteraemia.**®

A multicentre study evaluated~the effect of prophylactic antibiotics  RCT 1-
administered before the compledion of urethrocystoscopy in a total of 2,172
outpatients over 16 years of age. They were randomised into 2 groups: one

receiving prophylaxis (1,585 patients) of 1g IM ceftriaxone and a control

group (1,057 patients) witich received no antibiotic treatment.

It found that 10.2% ol patients (108) in the control group developed
symptomatic bactegiuria, compared with 2.5% of patients (28) in the
prophylaxis groupRR 0.25, 95% CI 0.16-0.37; ARR 7.7%, 95% CI 5.7-
9.8; NNT 13, 93% CI 10-18). The most common manifestation of this
bacteriuria wés) voiding syndrome, affecting 85% of cases (92) in the
control groyfand 82% of cases (23) in the prophylaxis group; followed by
pyelonephatfis, affecting 10% of cases (11) in the control group and 3.6%
of cases (1) in the prophylaxis group.

Therecwere no significant differences between the groups in the incidence
of adymptomatic bacteriuria or in the incidence of irritative syndrome with
sterile urine (P>0.05).3%
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A meta-analysis was found evaluating the safety and effectiveness of  RCT SR*s
antibiotic prophylaxis against placebo or nothing in reducing the risk of

UTI (demonstrated by bacteriuria) in patients undergoing urodynamic

studies (invasive cystometry).

The meta-analysis included 8 RCTs with a total of 995 adult patients
(age range 18-82 years), and found that the risk of bacteriuria in patients
receiving antibiotic prophylaxis was reduced (OR 0.39, 95% CI 0.24-0.61).

From the control groups of the 8 included studies, the authors of this Si
calculated an incidence of bacteriuria of 13.7% in adult patients undergoiiig
urodynamic studies. This gave a NNT of 13, i.e. the number of adult paticnts
undergoing urodynamic studies required to be treated with anibiotic
prophylaxis to prevent 1 case of bacteriuria.>>

An Israeli retrospective study evaluated the incidence of syaptomatic UTT  Cohort study 2-
in children (n=421) after undergoing VCUG. They were giyen prophylactic

antibiotics (cephalexin 20 mg/kg/day) from the day befofe the VCUG until

visiting the outpatient paediatric nephrology departmeifiv 7-10 days later.

VCUG was performed in 349 patients (274 girls 4nd 75 boys, mean age
1.9+2.2 years) after febrile UTT and to 72 patient® (13 girls and 59 boys,
mean age 0.5+0.9 years) to study hydronephrosis;

There were 172 cases of VUR detected aftet performing VCUG (44% of
patients in the febrile UTT group and 25% of-patients in the hydronephrosis

group).

Of the total 421 patients, 7 (1.7%) developed symptoms suggestive of
febrile UTT 1-3 days after the VCUGThe 7 cases were in the febrile UTI
group of patients and all had VURSgrades II-IV. Of these 7 cases, 5 were
confirmed by urine culture; withQ case of E. coli (patient did not follow
prophylactic treatment) and 4 €ses of P. aeruginosa. These 4 latter cases
occurred in patients with a V@R grade =111, and were equivalent to 6.8%
(4/59) of the total.

Multivariate logistic reggession found VUR (OR 2.52, 95% CI 2.24-
2.83) and the degree oV UR =111 (OR 2.32, 95% CI 2.05-2.62) to be risk
factors associated wiihy the development of UTTI after VCUG. The authors
concluded that the¢%ncidence of UTI after VCUG in children receiving
antibiotic prophyiexis was low; and that the use of prophylactic anti-
pseudomonas may be indicated in patients with a high degree of VUR who
undergo VCUE monitoring.*>!

The NICEXCPG contained no evidence to address this question; however, it  Expert opinion 4
recompiéhnds antibiotic prophylaxis for 3 days for all children who undergo
a VCUEs (the day before the test, the day of the test and the following day)."!
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A prospective study conducted in the UK was found assessing the incidence ~ Case serigs 3
of UTT in children undergoing VCUG (n=107, median age 7 months, range

1 month to 11.6 years). Most (75.7%) of the sample received antibiotic

prophylaxis compared to the rest (24.3%) who received no prophylaxis. A

urine culture sample was collected at the time of performing VCUG. Some

days later (median of 4 days, range 1-45 days), a dipstick urine analysis

was performed in primary care, and samples testing positive were sent for

urine culture. There were 2 positive urine culture samples out of the 30

submitted, with just 1 of the cases being a new infection. Neither of the~2

patients had received antibiotic prophylaxis prior to VCUG 3%

The GDG noted the limited applicability to children of thieradult study results, as well as
the lack of studies with a control group to assess the incid¢nice of UTI in paediatric patients
undergoing diagnostic or endoscopic testing who required jititermittent urinary catheterisation,
without prior administration of antibiotic prophylaxis. Ther¢fore, only 2 studies were relevant to
our population, and are therefore of little use for makingGecommendations.' >

Evidence summary

| Administration of antibiotic prophyiaxis in adult patients undergoing urodynamic
studies or urethrocystoscopy redsged the risk of bacteriuria. 34350
5 The incidence of febrile UTI jn paediatric patients undergoing VCUG receiving
antibiotic prophylaxis was 1:7%.%!
4 Antibiotic prophylaxis oyer 3 days is recommended for paediatric patients
undergoing VCUG. "
Recommendations

It is not recommended to give routine antibiotic prophylaxis to children prior
J to diagnostic pgiocedures requiring a single catheterisation (cystoscopy, VCUG,
CEUS, urodviramics, urine sampling).

Antibiotic.prophylaxis may be considered when there is a risk from related illnesses
J (e.g., heatt disease), recurrent UTI, atypical UTI, suspected VUR grade IV-V or
abnorndglities.
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18.2 Catheter care

Urinary catheterisation and patient management is traditionally the responsibility of #igtses. 337 It
is estimated that nurses carry out urinary catheterisation approximately 50% of the-time 3%

This section is intended to address the uncertainty about certain care and mgintenance pro-

cedures for the urinary catheter in its various forms.

18.2.1 Short-term catheterisation

Key questions:

What is the best material or type of catheter to reduce UTT asgociated with short-term cath-
eterisation?

Does the size of the indwelling catheter affect the risk GRCAUTI?

Does cleaning the urethral meatus prior to inserting, the catheter reduce the incidence of
CAUTI?

Does routine care of the urethral meatus in paticis under indwelling catheterisation reduce
the incidence of CAUTI?

Evidence from 3 CPGs and 3 SRg31334343354355 geoarding indwelling catheterisation is provided
below.

The most commonly used indwelling catheters are the following:***

Latex catheter impregnated witdypolytetrafluoroethylene (Polytef particles). Designed to
limit the absorption of water(by the catheter wall and reduce the surface resistance to
insertion.

Hydrogel-coated latex catiieter, which allows limited absorption of water and a reduction
in surface resistance tofnsertion.

Silicone-coated late)catheter, which limits the absorption of water and reduces the fric-
tion between surféees and exposure to the latex.

Silicone cathetet, with similar properties to those above and prevents hypersensitivity to
latex.

No statistically s#gnificant reduction of ABU was found when comparing  Observational
the most frequent’types of catheters used.’ studies 3

The type dPmaterial used on patients catheterised for periods of up to one  Observational
week does not appear to modify the incidence of CAUTIL.?! studies 3

In adult patients (>65 years of age) under long-term catheterisation, the  RCT 1-
catheters are prone to clogging with scale-type deposits, which are reduced
when using silicon catheters. Nodifferences were observed between different

catheter materials for patients considered not prone to clogging.
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The Schumm et al. SR identified 3 RCTs comparing different types of  RCT SR*%s
standard catheters (without antibiotic and/or antiseptic material) in adults

hospitalised and catheterised for short periods of time (<14 days) for a

reduction in ABU or bacteriuria. No study found any significant differences

for any of the outcomes of interest: ABU (silicone vs latex catheter: RR

1.07, 95% CI 0.23-5.01; silicone vs hydrogel catheter: RR 0.82, 95%

CI 0.46-1.47); bacteriuria (hydrophilic polymer coated latex catheter vs

latex catheter: RR 0.94, 95% CI 0.66-1.34; hydrophilic polymer coated

latex catheter vs PVC catheter: RR 0.87, 95% CI 0.63-1.19; PVC vs latex

catheter: RR 1.09 95% CI 0.81-1.45).3%

The same Schumm et al. SR identified 3 RCTs comparing different types  RCT SR 1-
of standard catheters (without antibiotic and/or antiseptic mdtcrial) in

adults hospitalised and catheterised for short periods of time (<4 days) for

urcthral side effects. The studies found that patients with a sili¢one catheter

had less of a burning sensation in the urethra (silicone vs non-silicone: RR

0.28, 95% CI 0.13-0.60); had fewer cases of urethritis (sili€one vs latex: RR

0.09, 95% CI 0.01-0.68); and a lower risk of urethral fgéction (silicone vs

hydrogel coated latex: WMD -16.00, 95% CI -18.84,@ -13.16; silicone vs

silicone latex: WMD -16.00, 95% CI -18.96 to -13494) .3+

It was observed that the use of silicone Foley cafiicters with balloons have a ~ Observational
greater tendency to cause pain and damage t@ the patient when deflated and  studies 3
withdrawn than latex catheters.*

Various documents discussing the use of catheters coated with silver alloys, silver oxide or
antimicrobial agents for adult patienits undergoing indwelling catheterisation were found while
preparing this section. It seems thaiyusing catheters coated with silver alloy for periods up to 14
days is associated with a lower 4acidence of bacteriuria than catheters of silicone, latex or other
materials. The cost-benefit ratiowl these devices has not been established, although it appears that
a significant reduction in the tefal number of infections would be cost effective for the use of sil-
ver alloy catheters.’ Catheters impregnated with antiseptic or coated with antibiotics can prevent
or significantly delay the onset of CAUTI, when compared with silicone or latex catheters in their
various guises.’! Cathetérs maintained for a short period (up to 14 days), coated with a silver alloy
reduce the risk of bagigriuria and CAUTTI in catheterised patients. Those impregnated with anti-
microbials (minocyéine + rifampicin or nitrofurantoin) reduce the risk of bacteriuria and CAUTI
during the first 7 {ays, although not for 14 days.>* In Spain, the use of urinary catheters coated
with silver in its-yarious forms or with antibiotics is exceptional, and so these were not taken into
account when'making recommendations.

Additignally, 2 in-vitro studies were found, which were therefore not included in the vol-
ume of e¥idence, suggesting that the material of the catheter is a factor to be taken into account
in the {gfmation of biofilm and that silicone promotes the formation of biofilm by uropathogenic
straing">%®

Evidence was taken from 2 CPGs?'** regarding the influence of catheter size on the risk of
CAUTI. A review®* attempted to investigate this effect, but failed to identify documentation on
the appropriateness of one size catheter over another.
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Despite not having any quality studies, the 2 CPGs consider that, in adults,  Expert ofjthion 4
smaller size Foley-type catheters with a 10 mL balloon minimise urethral

trauma, mucosal irritation and residual urine in the bladder, which are all

predisposing factors for CAUTIL?'* They therefore recommend selecting

smaller gauge catheters that allows for the free flow of urine, while bearing

in mind that hospitalised patients undergoing urological surgery may require

larger gauge catheters with a larger balloon to minimise any blockage due

to blood clots.*

The following evidence was gathered regarding the care of the uréthral meatus before insert-
ing the catheter, and for routine care afterwards.

There were 3 CPGs that recommended the health professiamal always — Expert opinion 4
insert the catheter using the aseptic technique, both in hosgpitals*'and in

outpatient care.* Sterile equipment should be used when(pgrformed in a

hospital setting®® despite the finding of a SR.** This SR gdentified 1 RCT ~ RCT 1-
evaluating the incidence of bacteriuria in adult catheteiised patients about

to undergo surgery while inserting the catheter usingqthe sterile technique

(sterile gloves, sterile gown, strict aseptic techniqueptirgical hand washing,

meatal cleansing with antiseptic, sterile lubricant, no-touch technique,

sterile catheterisation pack) and the non-sterile, ciean technique (non-sterile

gloves, no coat, hand washing with soap andswater, cleaning the meatus

only if dirty to the naked eye and only with tag water, non-sterile lubricant,

no catheterisation pack). There were no-differences found between the

groups (P>0.10) 3 days after surgery.

The same SR identified 1 RCT that @valuated the incidence of bacteriuria ~ RCT 1+
in adult women admitted to an obstpirics unit who needed the catheter to be

inserted using the aseptic techniée. It compared periurethral washing with

tap water against washing withyan antiseptic (chlorhexidine 0.1%) before

inserting the catheter and fousid no difference between groups (OR 1.13,

95% CI 0.58-2.21).>%

These findings are taken into account by 2 CPGs, one of which is based  Expert opinion 4
on expert opinion aifdl believes that washing the urethral meatus prior

to insertion of the“catheter with antiseptic preparations in a hospital

environment is @ better than washing the urethral meatus with normal

sterile saline,! The other CPG believes there is insufficient evidence

to support any recommendation regarding urcthral meatus care before

inserting th& catheter.*?

Beforeqniserting the catheter, 2 CPGs recommend using single use sterile  Expert opinion 4
lubricant or anaesthetic gel to minimise discomfort and urethral trauma.?'?*
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To care for patients with an indwelling catheter inserted, 2 CPGs*?? and ~ RCT SR *%+/
1 SR3? collected evidence from the same studies and reached similar  Observaiional
conclusions. The results of 8 RCTs and 3 observational studies®® concluded  studies2+
that, once the catheter is inserted, the use of antimicrobial or antiseptic

preparations for routine cleaning of the periurethral area does not reduce

the risk of bacteriuria compared with washing with soap and water.31:3335

Additionally, 1 of these studies found increased bacteriuria in patient groups
receiving special care in routine cleaning of the urethral meatus (twice daily:
cleaning with antiseptic solution and ointment or daily cleansing with nen-
antiseptic solution of soap and water) compared with those who receivéd no
special care (P<0.05).3353%

A SR included a study which found that the absence of daily wagking of the ~ Observational
perineal area in adult patients hospitalised and catheterised {67 3 or more  study 3

days was associated with an increased risk of CAUTI (RRx2.49, 95% CI

1.32-4.69), especially in patients with faecal incontinence,>>

Two CPGs noted that urethral trauma, discomfort tgsthe patient and the  Expert opinion 4
potential risk of CAUTI were minimised when th© insertion and care of

an indwelling urinary catheter was performed bysirained and experienced

health staff 3!

When making recommendations, the @DG considered the lack of studies and their meth-
odological limitations; their heterogeneityiin measuring outcome variables, with different studies
evaluating the presence of ABU, bacterniria or CAUTI; and the limited applicability of some re-
sults, especially those related to the tefidency of catheter blockage in elderly patients catheterised
for long periods of time. In additiess; the identified studies focused mainly on the adult popula-
tion, with only some mixing bothcadult and paediatric patients. Furthermore, many of them were
performed on catheterised patigiits, regardless of the estimated catheterisation time, in strictly
hospital environments, or in cemibination with catheterisation for outpatients or in the community.

Without more informaibn on the efficiency or effectiveness of different catheter sizes, the
GDG considered that it would be good practice to reduce the risk of damage to the urethral mu-
cosa by using smaller diameter catheters; bearing in mind that no study of the efficacy and safety
in paediatric patients 3¥as identified.

There was litti¢’ evidence found to evaluate interventions required before inserting the ure-
thral catheter. Thgonly 2 RCTs included in a SR** were performed in a very specific context and
in a population with very specific characteristics: adult patients catheterised before surgery and
adult women.admitted to the obstetrics department. Due to the limited evidence and applicabil-
ity of the fifidings, the CPGs?!'*3* consulted chose to provide recommendations based on expert
opinion. Fiic volume of evidence for care needed after the urethral catheter is inserted gave con-
sistent résults: antimicrobial or antiseptic preparations do not reduce the incidence of bacteriuria
when©ompared with routine washing.
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Evidence summary

134 |No significant differences were found in the incidence of bacteriuria ¢ ABU
Ny when comparing the use of different types of standard catheters in adui patients
3 undergoing short-term indwelling catheterisation (<14 days).***
| Silicone catheters reduce the risk of urethral side effects in adult mal&s catheterised
for short periods of time (<14 days).>*
3 Tests based on good practice suggest that the incidence of €AUTI in patients
catheterised for up to one week is not influenced by the cathetet material >’
3 Foley-type catheter balloons made of silicone are more likely to cause pain and
damage to the patient than latex catheters when deflated 41d removed.*
Some low quality testing suggests that, in adult patient$’catheterised for extended
periods of time and prone to clogging, silicone catheicrs are better at preventing
1- scale-type deposits, which make it difficult to evgguate the urine, than latex or
Teflon-coated catheters. There were no differenées between materials in elderly
patients not considered prone to suffering such Btockages.?335¢
4 Choosing a smaller diameter catheter while stiil ensuring a free flow of urine causes
less urethral trauma and urethral mucosa igtifation.****
4 A health professional inserting the cathi€ter in a hospital must use the aseptic
technique and sterile equipment.®'*?
Cleaning the meatus with antisepticpreparations prior to inserting the catheter
4 does not offer advantages over cléaning with sterile saline solution.*! The use of
a single-use sterile lubricant or @naesthetic gel minimises urethral discomfort and
trauma.****
14/ After inserting the catheter, the use of antimicrobial or antiseptic preparations for
routine care of the periurethial area does not reduce the risk of bacteriuria any more
2+ than washing/showeringdaily with soap and water.3!333%
4 Inserting and taking g#re of the catheter should be carried out by trained and
experienced health.peisonnel >4
Recommendations

V

It is recomnionded to use silicone catheters.

It is recemmended to take into account the clinical experience of the team,

D individual patient assessment and anticipated catheterisation duration when
choosing the catheter.
It isfecommended to choose the catheter diameter size based on an individual

D pabient assessment and taking into account features such as age, urethral size, as
well as the propensity for blocking the catheter.

D When in hospitals, it is recommended to insert the catheter with sterile equipment
using the aseptic technique.

D It is recommended to clean the meatus with sterile saline or sterile water before
inserting the urethral catheter.

D It is recommended to use a single-use sterile lubricant to reduce the pain, urethral

trauma and risk of infection.
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A Daily personal hygiene with soap and water is all that is needed for the propeicare
and cleaning of the urethral meatus after inserting the catheter.

D It is recommended that health professionals inserting the catheter have trathing and
experience in the insertion and maintenance of urethral catheterisations

18.2.2 Intermittent catheterisation

Key questions:

¢ What type of catheter (coated or uncoated) is more appropriate foiyeducing UTT associated
with intermittent catheterisation?

e What is the most appropriate size catheter for reducing Ul associated with intermittent
catheterisation?

¢ What is the most appropriate insertion technique for infeimittent catheterisation?

Intermittent catheterisation (IC) consists of routine emptyifg of urine from the bladder, which can
be done by the patients themselves or by others. There #& numerous advantages which add to the
quality of life of people who use it: it leaves no residudburine (which is prone to bacterial growth)
and prevents bladder distension, which can irreversibly damage the different layers of the bladder
and the detrusor muscle. The objectives of IC ar¢ifo preserve the dynamics of micturition in its
bladder filling and emptying stages, and decrease the {requency of complications that may arise
via the urethra, such as stenosis, false channeis; or kidney damage or complications arising from
recurrent urinary tract infections associated with the use of a catheter.>®°

This technique must be performed iran aseptic or clean manner, and is not without potential
complications, such as UTI. Given thefiumber of different catheter materials and types on the
market, it must be determined if any éf-them reduce or prevent the occurrence of UTI and which
are better managed by these patients:3*°

Uncoated catheters were copared to the single-use variety. The uncoated catheters were
generally made of PVC (polvitiyl chloride), and were often re-used with a separate lubricant or
without a lubricant (for excldding water); while the single-use coated catheters were designed
to confer better lubrication$ facilitate insertion. The most common coatings were hydrophilic
(requiring added water) or pre-lubricated (water-soluble gel).

A SR*! was identified whose aims included determining the type of catheter and insertion
technique best suited%or reducing the incidence of UTI, its complications and improving quality
of life. The variety 0¥ the included studies meant the authors could not perform a meta-analysis of
the results. All thestudies were also of low quality, so their results are shown individually, along
with those of thetindividual studies found from our search.*¢*3%

Two studies-included in the SR evaluated the incidence of ABU in adult  RCTs 1-
patients, ¢omparing coated and uncoated catheters. Both studies point to a
non-sigaificant reduction in the incidence of ABU with the use of coated

cathgters. Both studies had significant internal validity limitations.*®!
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Another 4 studies included in this same SR compared coated and uncoated ~ RCTs 1-
catheters, and evaluated the incidence of symptomatic UTI in adult patients

(3 studies) and paediatric patients (1 study). Only 1 study, which was in

adult patients, found a significant reduction in the incidence of symptomatic

UTT using coated catheters: RR 0.78 (95% CI 0.62-0.97). The results of

this study were limited by the high percentage of losses (54%) after
randomisation. The 3 remaining studies found no significant differences

between the groups.®!

Patient satisfaction with the catheter was also reported in 3 of the pregipus  RCTs 1-
studies, with comfort during insertion being assessed in 2 studies i the

first case, the 3 studies (including adult and paediatric patients) cgncluded

that there was a greater preference for coated catheters from patients. Two

studies (including adult and paediatric patients) reported aboutie comfort

at the insertion of the catheter, with most patients scoring the cogted catheters

as more comfortable. One study also reported that patients preferred the

coated catheters for their extraction and handling **!

One study by questionnaire in 35 paediatric patients qbio underwent IC (age  Case series 3
range 5-20 years) compared the degree of satisfaction in using a new coated
hydrophilic catheter and the normal patient catheter made of PVC. The
study found that 86% of patients learnt the techfitque with the new catheter
casily or very easily, with no differences betwégen groups. With the normal
catheter, there were 18 (51%) and 6 (17%) pasients who reported discomfort
when inserting and removing the cathéter, respectively, compared to 5
(14%) and 1 (3%) patients, respectively, using the new coated catheter.
The hydrophilic coated catheter wascpreferred by 70% of patients in the
study, due to less discomfort and thessicreased convenience of not requiring
lubrication. Although, 17% of patictits reported that the coated catheter was
more difficult to use, due to it Siipping casily after being well lubricated.
About 6% reported that it wagomore awkward to use because it required
more time for preparation; and finally 1 patient reported that patients in
wheelchairs with the new:©atheter required assistance from third parties,
due to having to put it in{p water.**

196 SNS CLINICAL PRACTICE GUIDELINES



A Swedish study was identified which retrospectively evaluated the risk of  Observational
urcthral injury and epidimiditis in children with neurogenic bladder under  study 3

IC. The study analysed the complication rate according to various factors,

including the size of the catheter, the age of the patient (before or after

puberty) and the ability of the patient to self-catheterise.

The study grouped the results according to the size of catheter used: between
12Fr and 18FT, or between 6Fr and 10Fr. All participants were catheterised
for at least 10 years with all having at least 2 years of adolescence. The
median age of patients when they began IC was 2 years (range 0-10 years)
and the median follow-up was 16 years (range 10-21 years). The resplts
were expressed as the sum of the exposure times that each partigipant
contributed to the study. Under these conditions, they analysed the
difficulties in inserting the catheter and/or existence of haemgiuria and
major urcthral injuries diagnosed by cystoscopy as a composite’ outcome.
The study found that during the 250 years of exposure to ICyvith catheter
gauges between OFr and 10Fr, there were 32 (13%) episodes where there
was difficulty in inserting the catheter and/or haecmatuiis) and 9 (4%) of
major urethral lesions diagnosed by cystoscopy. Howeyer, in the 188 years
of exposure to catheter gauges between 12Fr and 18K there were 10 (5%)
and O detected, respectively. The authors concludéd that these favourable
results for the larger catheter size, were due to twoacts: the larger catheters
had less pointed ends, and larger catheters wereAised by older patients, who
were also the most likely to self-catheterise; aone of the patients who self-
catheterised suffered a major urethral injury,>®

A SR included 3 studies in adults or eldeily patients evaluating the incidence ~ RCTs 1-
of symptomatic UTT and ABU in pati¢iits undergoing sterile I1C vs the clean

technique. There were no significaggdifferences found between groups for

any of the variables studied: ABUXRR 0.97, 95% CI 0.47-2.03) and UTI

(RR 0.83, 95% CI 0.38-1.85), (RR 1.00, 95% CI 0.66-1.53) and (RR 1.67,

95% CI 0.45-6.17).%¢!

When making recommendations, the GDG took into consideration the lack of statistical
significance related toAhe main efficacy or effectiveness variable, which in our case was UTL
Only 1 of the studiesagicluded in the SR361 gave a significant reduction in the incidence of UTI
using coated cathetéss; however, a recommendation to use one catheter type or another based on
the results cannotbe defended, given the methodological limitations of this study. Significant dif-
ferences in the &ype of technique to be used in placing the catheter were also not found. For out-
patients, clean’eatheterisation is recommended, due to the difficulty in using the sterile technique;
given the frgguency of catheterisation, the mobility of the patients and the resources under which
these patiefits must be catheterised.

Bg¢ause intermittent catheterisation is a process that in most cases will be maintained pe-
riodicaily, the preference of a single patient for one particular catheter type, be it coated or un-
coated, must be considered; regardless of the statistical significance or not of results indicating a
greater patient satisfaction with coated catheters.
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Evidence summary

1-

There were no significant differences in the incidence of ABU and/or symptomatic
UTTI related to the catheter type (coated vs. uncoated) in intermittently caiheterised
patients.*!

Adult and paediatric patients undergoing intermittent catheterisatiogiprefer coated
to uncoated catheters, due to their comfort and manageability durigg insertion and
extraction.**

Pacediatric patients reported discomfort while inserting and withdrawing the PVC
catheter of 51% and 17%, respectively, compared with 4% and 3% using the
coated hydrophilic catheter.>*

70% of paediatric patients undergoing intermittent<atheterisation preferred
hydrophilic coated catheters to PVC ones. Howeygr, 17% and 6% reported
disadvantages with their use, as they slip out easity and require more time of
preparation, respectively. A patient in a wheelchaif would need the help of third
parties to perform catheterisation with a coated kydrophilic catheter.**

Pacdiatric patients with neurogenic bladder under intermittent catheterisation had
less problems inserting the catheter and/gi®haematuria and less major urethral
injuries, as diagnosed by cystoscopy, whil¢-dubjected to 12Fr-18Fr gauge catheters,
compared to 6Fr-10Fr gauge catheters*

No significant differences in the incitience of ABU or symptomatic UTTI related
to the insertion technique (sterile ¥ersus clean) were found in adults or elderly
patients undergoing intermittent eatheterisation.!

Recommendations

It is recommended that patients requiring intermittent catheterisation try different
types of catheter, becewe familiar with their use and choose one or the other
according to their pert€ived comfort and handling.

It is recommendedcid use the most appropriate catheter diameter according to the
patient age takingiinto account the patient urethra size

Outpatients wh¢’have to perform intermittent catheterisation for bladder emptying
should use a clean technique.

Patients reguiring intermittent catheterisation should be instructed in how to do it
themselves at the earliest possible age.

It is reommended to assess hospitalised or institutionalised patients individually
befape’deciding on the intermittent catheterisation technique to use.
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18.2.3 Single sampling catheterisation

Key questions:

¢ Does the catheter material used in single sampling catheterisation affect the rigk of CAUTI?
¢ Does the catheter size for single sampling catheterisation affect the risk ofCAUTI?

¢  Does cleaning the urethral meatus prior to single sampling catheterisation reduce the inci-
dence of CAUTI?

No specific studies with internal validity on single sampling urinary catheterisation were found to
provide answers to the above questions.

As with short-term indwelling catheterisation, this type oit€atheterisation is performed in
a health care setting, so it may be advisable to use sterile matetial and the aseptic technique.****

One study*** was found comparing the incidence of UJ} in children presenting to the emer-
gency department with suspected UTIL. They were cathetergsed to obtain a urine sample for culture
analysis, and had their urethral meatus cleaned beforehaid with sterile water vs. povidone iodine
10%. The study was not included in the volume of eyidence due to selection bias limitations of
the sample. The study sample consisted of patientg)attending emergency departments with sus-
pected UTI, therefore the design was not approprgite for meeting the stated objective as it is not
possible to establish whether the UTI detected w2s the result of catheterisation and cleaning via
one process or the other.

More flexible catheters, such as nasogastric tubes, are often used for urinary catheterisation
in low birth-weight newborns, due to theiginall urethra.*¢® This type of catheter may form a knot
inside the urinary bladder, due to insertiag the catheter too far into the bladder. The knotting ap-
pears to occur when the catheter tube s too long and forms a loop on itself, helped by the decom-
pression of the emptied bladder. Whén trying to remove the catheter, the loop tightens and forms
a knot preventing its withdrawal >

In especially younger children, sometimes a guide is used due to the difficulty of using a
very small size catheter, mainly due to the ease with which it can kink at the slightest obstacle.
The use of a guide requires gpecial precautions to avoid creating false tracks.

From information about other types of catheters, it seems advisable to avoid latex catheters

without any coating, as&ar as possible, or promote the use of catheters made from other materi-
als.31,33,34

The urinary céiheter is a procedure performed frequently and is usually safe, however, there
are special risks @ children, which are greater still in younger children. The use of suitable cath-
eters, an undesstanding of the lower urinary tract anatomy and knowledge of how far to insert a
urinary catheter are essential to reduce complications associated with their use.**® By also using
a catheter n¥situations where it is appropriate, a significant reduction in symptomatic UTI can be
achieved:&y
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Recommendations . QO)
LN

For single sampling catheterisation, use the catheter material with which th.%ealth
professional is most familiar; avoiding to expose the health professio@ and the
patient to latex. O

For single sampling catheterisation, choose the catheter size accor@\ng to the age
of the patient. It is recommended to insert the catheter until urinefiows freely and
avoid inserting an excessive length of catheter tube into the bla@&er

It is recommended to use an aseptic technique with sterile meél?l when performing
NS

single sampling catheterisation. X
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19. Diagnostic and therapeutic strategi€s

Algorithm 1: ITU diagnosis

Indicative signs and symptoms
Fever >38.5°C without focus
Vomiting
Anorexia
Failure to thrive 4
Low back pain
Dysuria and/or pollakiuria
Abdominal pain

Can the patient

NO o
control urination?

C 1

Midstream
~.collection of urine
[

s there need for

NO urgent diagnosis?

YES
¥

* Urine collection using a
Urine collection by: technigue to minimise )
Spontaneous urination the risk of contamination |
Perineal bag @) uc
SPA (P)
| > I 4
4 v A
Gram stain microscopy (<2 years)
or
Result (-) ~———| Urine dipstick —— Result (+)
Nitrites
Leukocyte esterase (4)
Microscopy (-) and Microscopy (+) or
Urine dipstick(-) Urine dipstick (+)
Nitrites (-) and Nitrites (+) or
Leukocyte esterase (-) Leukocyte esterase (+)
(6] ) ©6)

!

rine sample
collected by

UG, SPA or midstream
urination?

NO

Obtain sample by UC or
SPA or midstream
urination and send to

MICROBIOLOGY

YES
=

Send sample to
MICROBIOLOGY

Start EMPIRICAL

AB TREATMENT

7 v
Wait for
result of

urine culture

|

)
| YES

2. 4
QRSERVATION
and cgnsider other uTl
s e CONFIRMED
_~

AB: Antibiotic; SPA: Suprapubic aspiration; UC: Urinary catheter; UTI: Urinary tract infection

CLINICAL PRACTICE GUIDELINES FOR URINARY TRACT INFECTION IN CHILDREN 201



(1) A diagnostic or therapeutic emergency requiring immediate antibiotic treatment.

(2) The use of perineal bags for collecting urine has a high risk of bacterisl con-
tamination in comparison with samples obtained by catheterisation, siiprapubic
aspiration or midstream clean catch.

(3) Suprapubic aspiration (SPA) and urinary catheterisation (UC) dectfease the risk
of sample contamination. Use one or the other depending on the’level of train-
ing and resources in the hospital setting. SPA should be perfermed with ultra-
sound guidance.

(4) Perform microscopy in children under 2 years old with a Gtfam stain, if possible.
Older children can be tested by dipstick for leukocytes (rcukocyte esterase) and
bacteria (nitrite test).

(5 A negative result virtually rules out UTI. Howevet-the clinical symptoms and
any prescription of antibiotics prior to collectioiy of urine must always be as-
sessed.

(6) A positive result for bacteria and/or leukocytes indicates a possible UTL. A urine
culture analysis should be done for confiiznation with urine collection by the
technique that best minimises the risk-dt contamination (UC or SPA or mid-
stream clean catch) in children who can control urination.

(7)  For children with suspected UTI under 2 years of age or those who cannot con-
trol urination, start antibiotic treatiient after collecting a urine culture sample if
they have bacteriuria or positive nitrites from a reliable urine sample.

For children under 2 years cf:age or those who cannot control urination at risk
of a severe disease (infants-ith fever of unknown origin), start antibiotic treat-
ment after collecting uring; if bacteriuria or pyuria or nitrites are detected from
a reliable urine sample

For those over 2 yeate old, if there is a high clinical suspicion of UTI (specific
symptoms with thé-presence of nitrites or bacteriuria, with or without leuko-
cytes), start empitical antibiotic treatment after collecting a urine culture sam-
ple.

For those over 2 years old with leukocytes in urine only, perform a urine cul-
ture, and ¢ensider starting antibiotic treatment according to the likelihood of the
symptongs and the clinical condition of the patient.
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Algorithm 2: Diagnosis by imaging tests of urinary tract abnorm@,%es
and follow-up after UTI

CONFIRMED
uTl

h 4
With
fever

h 4

Jltrasound

- 2 v
Normal Abnormalities

ULTRASOUND

Risk criteria?
(0]

YES
l NO
CLINICAL
Perform
Deferred DMSA or K Other imaging FOLLOW-UP
CLINICAL 0 i plirse a tests ‘J
FOLLOW-UP \ 3)
N
:'\\°
NO YES
VCUG/DIC/CEUS '§>
Clinical review ,z‘\
5
(¥
>
O DISCHARGE
Recurm@T lor
YES urindsgtract NO

ction?

Detection of

%
5\&, structural and/or
@ functional
$
SN

abnormalities

AB: Ant{’ﬁotlc CEUS: Echocystography; DIC: Direct isotopic cystography; DMSA: Renal scintigraphy;
uTl: fmarytract infection; VCUG: Voiding cystourethrogram

2
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(1) For each patient, assess if any of the following factors leading to suspiciai of
an atypical UTI are present. Helping us to establish an imaging study:ef the
urinary tract:

* Atypical evolution (persistence of fever over 48 hours after starting
treatment)

* Existence of vesicoureteral reflux (VUR) in the family
¢ Clinical signs of lower urinary tract dysfunction
 Palpation of renal masses or distended bladder
* Prenatal diagnosis of urinary tract dilatation
* Elevated creatinine levels
* Bacteraemia
¢ Recurrent UTI
* Bacteria other than E. coli
(2) Renal ultrasound after confirming diagnogts of UTI (in acute phase).

(3) Start antibiotic prophylaxis if there is“severe dilatation or a suspected urinary
tract obstruction and continue until diagnosis confirmation or problem resolu-
tion.

(4)  Perform renal DMSA (the gold standard for kidney damage) 6 months after the
initial episode. Selective use 60 DMSA in the acute phase can be considered
according to availability if theresult determines the subsequent diagnosis man-
agement for the patient (indjcation of treatment or additional tests).

(5) The imaging test choser[voiding cystourethrogram (VCUG); renal scintigra-
phy with dimercaptosgecinic acid (DMSA); renal scan; intravenous urography
(IVU); computed topography (CT); nuclear magnetic resonance (NMR)] de-
pends on the ultragsund findings - in the search for obstructive abnormalities,
VUR or renal damrage.

(6) Perform VCUs to look for VUR, its grade and the possibility of structural ab-
normalities i the lower urinary tract. The test is indicated if any of the follow-
ing factorsare present: existence of recurrent UTT or abnormality detected in
any previous imaging tests performed (ultrasound, DMSA); association of UTI
with clinical signs of lower urinary tract dysfunction or history of VUR with
UTIgst the family. Direct isotopic cystography (DIC) or CEUS are appropriate
in case of requiring imaging study just to detect the presence of VUR.
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Algorithm 3: Antibiotic prophylaxis for urinary tract abnormaliti@

o
after UTI b(b
R
g
URINARY TRACT Q
ABNORMALITIES IDENTIFIED N @
( @ (2D ?
(72)
N
N
Abr]qc;;;n;?ality Qb

~N
INDIVIDUAL ‘— Functional
HANDLING

AB PROPHYLAXIS
LL

Tl Obstruction
INTERVENTION

xJ Sex?
O h 4 v
Q Boys Girls
O
o
g
=3 it i 1
| Ga?lllll | | Grade IV-V | | Grade |-l | | Grade IlI-V |
e |- rade IV- rade |- rade IlI-
Q

~ v ~

A A 4
CLINICAL
()Q) CLINICAL FOLLOW-UP AND CLINICAL CLINICAL FOLLOW-UP
FOLLOW-UP 'AB PROPHYLAXIS FOLLOW-UP AND AB PROPHYLAXIS

AB: Antibiotic; VUR: Vesicoureteral reflux.

(D Aﬁormalities concerning the existence of VUR and confirmation of urinary
ct obstructive abnormalities.

(2)*© This algorithm runs until prophylactic antibiotic treatment after diagnosis of

(g-’ the abnormalities described. The follow-up will be according to the protocols

A established at each centre.
X
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Algorithm 4: Empirical treatment of UTI

ey

206

ITU
suspected

Does the patient
require hospitalisation?
M

Y;_Sl

ENPIRICAL antibiotic
treatment
Cgrrzction of other abnormalities

INO
EMPIRICAL antibiotic
treatment

2 |

1

After approx 43-hours:
Clinical evaluation
Antibiograni-assessment

@

Improvement in signs
and symptoms?

I oo o

P-4

Modify AB treatment acearding to ANTIBIOGRAM AND
COMPLETE AB treatment

COMPLETE AB
treatment

v
AB: Antibiotic; UTI: Urinary tract infection

Hospitalisation is recommended for a child with febrile urinary tract infection

meeting any of the following criteria:

e Age less than 3 months

* Deterioration in general health, poorly appearance
* Vomiting or intolerance to oral route

* Dehydration, poor peripheral perfusion

e Urinary system abnormalities: VUR, obstructive uropathy, renal dys-
plasia, single kidney

* Poor care or difficulty in monitoring
¢ Primary or secondary immunodeficiency

 Electrolyte or renal function disturbances
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Although hospitalisation may be considered, children with febrile urinary teact
infection can also be treated on an outpatient basis under supervision if apy’of
the following factors apply:

* High fever (=38.5°C) in children of 3-6 months old

* Persistence of fever after 48 hours treatment

* Risk factors of an unusual bacteria (recent antibiotic therapy, ree¢at hospitali-
sation, catheterisation)

e Family history of VUR or pre-natal ultrasound with congenifal hydronephro-
sis

* Recurrent febrile urinary tract infections
e Significant increase in acute phase reactants

For all other cases, treat on an outpatient basis.

(2) Empirical antibiotic therapy according to local sensitivities and according to
data from microbiology services.
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Algorithm 5: Follow-up after renal scarring

\v
&
N
6'\
Is there renal scarring? YES Q
=
Initial investigation of renal function: \\
Plasma creatinine bQ)
CLINICAL Creatinine clearance ~\
FOLLOW-UP Microalbuminuria - Proteinuria 0
Alpha-1-microglobulin O
Urine concentration capacity
Ve N
o
N
O ‘
N4 )

Im@hent of
B unction?
.

BILATERAL

UNILATERAL
O
S Follow-up (EVERY 6 MONTHS):
c()b BP and proteinuria
'\\ Follow-up (ANNUAL): 1)@
\Q BP and proteinuria
S me
Q)Q |
,‘\'Q DMSA: Renal scintigraphy; BP: Blood pressure
Q
5
AN
()

9
(D Follovﬁlp by a paediatric nephrology specialist.
2) C%n%lsol of renal function, depending on the initial findings.
<

o
&
N
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20. Dissemination and implementation

The CPG is a tool to help professionals and users make decisions about the mg@st appropriate
health care. Therefore, the recommendations in this guide need to be introduced gind implemented
in those healthcare environment sectors relevant for their application, and to tk&t end we recom-
mend the following:

Health authorities should present the CPG to the media.

The CPG should be presented to the various national paediatiic, paediatric nephrology
and paediatric urology associations and societies.

Presentation of the CPG to the relevant regional associafions.

Distribution of the abbreviated form to various instifutions and organisations in the
healthcare environment.

Collaboration with the scientific societies who paiticipated in the CPG review to promote
its dissemination.

Provision and distribution of the CPG to different CPG database compilers for its evalu-
ation and inclusion in them.

Free access to different versions of tie CPG on the GuiaSalud website http:// www.
guiasalud.es

Dissemination and information abait the CPG in scientific activities related to paediat-
rics, urology, nephrology and nursing.

Translation of the complete vé€ision into English.
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2 1. Future research lines

7.1 The lack of hygiene as a risk factor for UTI: nappy use and presence of oxiirasis.

High quality methodological studies are recommended to assess the effects of the use and
type of nappies for the incidence of UTT in children.

9.4.1 Diagnostic validity of clinical signs and symptoms.

Diagnostic studies are recommended on non-invasive proceduressusing biological samples
from blood and urine to detect the presence of acute or chronic kidneyrdamage.

10 Diagnosis of UTI by imaging

Studies are needed to evaluate the indications for and diagnéstic performance of diagnostic
imaging tests.

Follow-up studies are needed in those children with a.cenfirmed first febrile UTT who have
not been tested by DMSA

13.7 Symptomatic medication in the treatment of UTY

Well-designed RCTs in paediatric patients ar¢Uneeded to investigate the usefulness of
NSAIDs and steroids in the treatment of UTTL.

14.4 Other preventive measures: uropathogefiic strain vaccines, ascorbic acid, cranberry
juice and probiotics

Rigorous and well-designed studies in paediatric patients with UTI are recommended to
establish the protective effect of prophylactic alternatives such as uropathogenic strain vaccines,
ascorbic acid, cranberry juice and probi@tics.

16.2 Prevalence of chronic kidney damage in paediatric patients with UTI

The prognostic significance of unigteral and small size renal scarring that does not affect renal
function should be investigated.

18.2.2 Intermittent catheterisation

Coated and uncoated single@se catheters should be investigated in the community and compared
for their cost effectiveness:

Uncoated single-use catheters should be compared with the multi-use variety for their therapeutic
and cost effectivenessyand to assess if the sterility or the single use of the catheter is of any im-
portance.
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Table 14. Symptoms and signs present in infants and children with UTI

Age group Symptoms and
signs Most Common > Least common
Abdominator
Fever suprapubi¢’ pain
Vomiting Refusing food Jaundice
Infants under 3 months old
Lethargy Failure to thrive | Haematuria
Irritability Eeul-smelling and/or
! gloudy urine
Abdominal or Lethargy
suprapubic pain | [rritability
Pre- Lower bacik Haematuria
verbal Fever pain
phase N Foul-smelling and/or
Vomiting cloudy urine
Infants and Refiising food Failure to thrive
children over 3 e
months old 2 anses Fever
: 1 urhary Feeling unwell
confinence
VE;ESI Eoliilr(il;lrla Abdominal or Vomiting
P Y suprapubic pain | Haematuria
Lower back Foul-smelling and/or
pain cloudy urine

Adapted from the NICE CPG (2007).1

Table 15. Effective doses (ED) of-radiation received by a 5-year old child during different imaging
studies for nephrourologic pathiclogy diagnosis, expressed in equivalent chest x-rays* and days of
natural background radiation**
*1 chesiy-ray causes an ED of radiation of 0.007 mSy (millisievert)

** 1 day of background radiation in Spain is 0.003 mSy

Diagnostic study Equivalent number of chest Equivalent number of days
x-rays of background radiation

Retrograde cystograph

(VCU%}) e 32 7
Isotopic cystography 20 47
DMSA rer@l scintigraphy 16 37
Diuretictenogram 16 37
Intrav@nous urography 44 103
Abdominal CT 300 700

Table adapted from the Rodriguez et al. 2005368 and Roson et al. 2008 studies.’®
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Table 16. Kappa coefficient®™

Kappa Degree of agreement
<0.00 None S
0.00-0.20 Slight ,;\'
0.21-0.40 Fair .’
0.41-0.60 Moderate 9
0.61-0.80 Substantial 2
0.81-1.00 Almost perfect "\\.\
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Annex 2. General considerations on information for
families and patients

As with any medical intervention, when starting the study, treatment or care &f children with
UTI, the rights of both the patient (depending on their age) and their relatives @i“carers to be fully
informed must be taken into account. Only after receiving accurate informatiofi can relevant deci-
sions be made and consent given to receive timely care proposals. While ¢onsent is granted by
relatives or carers, the opinions of patients between 12-16 years of age must also be considered.®™

Medical professionals should be respectful, sensitive and understaniding, and seek to provide
simple, clear information about UTI. The information should includggdetails of the potential risks
and benefits of treatment and tests to be scheduled.

Families and patients should be encouraged to ask questiongon any aspect of UTL. Moreover,
the religious, ethnic and cultural family environment and difficulties related to the language
should be taken into account.

SUMMARY

An effort must be made to give the best information abbut this process.

The information should include aspects related te{diagnosis, treatment, preventive measures
and prognosis.

When making special tests, information shouldsbe given about their nature, risks and benefits,

when they should be done, whether hospitalisation is needed, as well as appropriate information
on the results.

Information should be tailored to the pers;nal, family, social and cultural rights of patients.
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Annex 3. Patient information.
Urinary Tract Infection in Children

Contents

¢ Introduction

¢ What is urinary tract infectiop*UTT) and how common is it?
e What are the signs and sypiptoms for suspecting UTI?

¢ How is UTI diagnosed?

¢ How is UTI treated?

e Whatis UTI recurtence?

¢ How can we prevent UTI recurrence?

e What kinds @ tests are performed with UTI?

¢ What is the prognosis after UTI?
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Introduction

This annex is intended for families and carers of children. It may also be useful for gatients over
12 years of age, who are able to understand the situation. The aim of this chapter is A0 help under-
stand the care and treatment options available for a child with urinary tract infection.

What is urinary tract infection (UTI) and how common igit?

The urinary system consists of the kidneys, the
bladder, the tube connecting these, the ureter, and
the urethra, which is the tube where urine exits
the body (Fig. 1). The kidneys filter blood and
produce urine which passes through the ureters
to the bladder, where it is stored for a time before
being ejected to the exterior, either automatically (7 7
in young children or voluntarily in those older. Ng " \
This whole urinary tract area is sterile, i.e. free of | '—F Ureter
bacteria or germs. AL\
When bacteria appear and grow in this uri-
nary space, they can cause tissue abnormalities
and lead to a number of symptoms, either of a
general type, such as high fever or feeling unwell;

or a local type, such as pain or itching or abfigi-
mal urination; this is what is known as “urinary

tract infection (UTT)™. Figure 1. Urinary system components

Urethra

The infection can affect any part@f the urinary tract. When it affects only the lower part
(the bladder and urethra), there are wsually local symptoms (pain or burning during urination)
with little fever. This type of UTI dags not cause kidney damage and can also be called “cystitis”,
“urethritis”, “afebrile UTT” or “lower UTI”. When the infection spreads to the upper urinary tract,
reaching the kidneys, it usually~pauses fever and is called “febrile UTIL,” “acute pyelonephritis
(APN)” or “upper UTT".

Sometimes, even wheri¢he patient is completely well without any symptoms, there are bac-
teria in the urine. This situation is called “asymptomatic bacteriuria”. It is best not to treat asymp-
tomatic bacteriuria, as i{poses no risk or harm to the patient. However, treatment with antibiotics
does pose risks to thespatient, such as allergic reactions to medications and increased bacterial
resistance. When this happens, antibiotics may not be effective in removing other infections that
can be more severg

Bacteria,coming mostly from the intestinal tract can enter the urinary tract via the skin
around the anus. This is especially so for girls, who are thus advised to clean themselves from
front to bac&{instead of back to front) after going to the toilet. There are situations that promote
the occurrence of UTI, such as urine going back into the ureters or kidneys, a situation known as
vesicoufeteral reflux; urinary tract malformations or impaired bladder function, which prevent
urine-{¥Om draining properly; or poor hygiene of the area surrounding the urethra.

Urinary tract infections are not contagious.

UTT appears in about 9% of girls and 2% of boys below seven years of age. Although during
the first months of life, UTT is more common in boys than in gitls, from twelve months of age this
proportion is reversed, and there are more girls with UTT than boys.
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REMEMBER

V' The diagnosis of UTTI is based on finding bacteria in the urinary tract, associzted with
clinical symptoms of a general type (fever or feeling unwell) or local type (pain or
burning when urinating).

V' When fever is the main or only symptom, this is called febrile UT; upper UTI or
acute pyelonephritis. This can temporarily affect one or both kidneys. Sometimes it
can leave permanent damage, but almost always of a small extent,

V' When local symptoms predominate (pain or burning during tfimation) without fever,
this is called afebrile UTI, cystitis, urethritis or lower UTL:#{ does not lead to kidney
damage.

V' UTI s not contagious.

What are the signs and symptoms for suspgcting UTI?

It can be very difficult for both physicians and famili¢s or carers to know if a child has UTI, es-
pecially younger children, when the symptoms for [FI'T are common to other types of infections:

J Seemingly inexplicable fever

Vomiting

Irritability

V
V' Fat gue
V
V

Lack of appetite and no weight gain

Conversely, there may be more gpecific signs and symptoms that, when observed by those close
to the patient, may help in diaggosing UTL:
J Painanda burning$ensation when urinating
Feeling of urgengy and increased number of voids

Leakage of uginie during the day or night from a child usually capable of controlling
urination.

J

Y Pain in thé:abdomen, lower abdomen or side
J CloudyAntine with an unpleasant odour
J

Urine with blood at the beginning or end of urination

The smallei’the child, the less specific the symptoms are, and in most cases the only symptom will
be highdever, usually above 38.5°C, without observing any other symptoms that may indicate
anothertype of infection, such as coughing, diarrthoea, runny nose, etc. This is fever “without
focus?.
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<3
J Febrile UTI produces more general symptoms such as malaise, flank pain @ chills.

REMEMBER

J Afebrile UTI or cystitis is not often accompanied by fever and produces S&mﬁc symp-
toms localised to the bladder or urethra. Q

-9
J The smaller the child, the less specific are the symptoms; most @He time the only
symptom is fever “without focus” which is above 38.5°C. ()

o Q
How is UTI diagnosed? >

UTI may be suspected after reviewing the clinical history an@? \,
examination by the physician. The diagnosis is guided by an

sis with dipsticks (urine test strips impregnated with substatices
which change colour when detecting bacteria or leukocytes in
the urine, see Figure 2), or by microscopic examinatiof{(direct
viewing of bacteria or leukocytes in the urine, see Figure 3). If
microscopic examination or dipstick analysis det no bacte-
ria or leukocytes, UTI is rarely present. When bacteria and/or
leukocytes are detected by any of the previous @rocedures, the
possibilities of UTT are high. If this is the case. @ urine sample is
sent to the lab for a urine culture analysis to ((jbntify the bacteria

Z

Figure 2. Dipsticks

Proper urine collection is important, without the
sample being contaminated by commonly occurring
bacteria in the skin or faeces. It is therefore essential
to follow the instructions for collecting urine to avoid
contaminating the sample.

When the child is older and capable of controlling
urination, the sample is collected directly from the urine
stream after a little has been released; this is the mid-
Figure 3. Leukocytdd viewed under a micro-  stream clean catch method of collection.
scope in a sam&l-épf urine with UTI

For children who cannot control urination, a
sterile bag isgstuck to the skin around the labia or penis, depending on whether it is a girl or boy.
This meth@?may lead to contamination of the urine by the bacteria present in the skin, so the
result is tRistworthy only if the result is normal or the culture is negative. Sometimes the doctor
will reqﬁre a urine sample collected at home, in which case families or carers should request all
inforthation necessary for the adequate collection and proper preservation of the urine until de-
livery to the doctor.

Sometimes, more invasive urine collection techniques must be used to prevent diagnostic
errors arising {rom contamination of the urine collection bag. This involves the use or the intro-
duction of a small sterile catheter through the urethra, which is a very simple procedure in girls,
or suprapubic aspiration. The latter technique involves puncturing the bladder above the pubis,
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like an intramuscular injection, and aspirating a small amount of urine into a sterile syringe“This
technique is usually done with ultrasound guidance to see the bladder, and usually mor&-in boys
to avoid having to catheterise.

As an aid to diagnosis of UTI, the health professional will probably ask for tie following
information to compile a medical history:

J History of renal disease in close family members.

History of relatives who have had abnormalities or malformations ¢f-the urinary tract.

Other early episodes of fever without a cause which the child.had, and any diagnosis

V
J Report on the results of the scans made at the time of pregnancy.
/ of them.

In addition, the doctor may ask about certain urination habits, ¥or example, if the patient now
has urine leakage when before they did not; if the patient cannetwait to go to the bathroom; or
if instead urination occurs only a few times a day; or if the chitd adopts strange postures before
going to the bathroom: e.g., sitting on his heels, crossing hisdegs, dancing or squatting.

Bowel habits may also be asked about, e.g., if the child is constipated or there is a leakage
of faeces or underwear is stained.

REMEMBER
J Diagnosis of UTI is confirmed by a_.jyositive urine culture, which detects the bacteria
ag Yy a]
causing the problem and leads to thé¢ choice of the most effective antibiotic.
J Proper collection of urine is essential for diagnosis. Instructions for sterile (without
P g
contamination) sample collection’ must be followed to preserve it until it reaches the
laboratory.
V Remember or observe the ¢hild’s voiding habits and communicate them to the doctor.
2

How 1s UTI treated?

UTI is generally treated with antibiotics, although urinary antiseptics
may be used for cystitiscor afebrile UTL. Sometimes treatment will begin
before the culture anitysis result is known, by considering the most ef-
fective antibiotics inthe patient’s environment. Depending on the results
of the urine culturgythis treatment may be modified, when the most effec-
tive antibiotic against the bacteria is known.

Treatment' may be in hospital, on an outpatient basis at home, de-
pending on @everal factors:

J Age: Children with febrile UTT under three months old are generally hospitalised, as
Phey may have or develop more serious complications

¥ Severity of the illness, based on appearance and the opinion of the attending physician.

J Inability of the patient to drink fluids or medication, or constant vomiting.

J Inability to control the process.
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Medication can be administered intravenously, according to general status or oral tolerdnce.
Once the patient’s situation has improved, treatment can be completed orally.

In most cases, fever and symptoms disappear within 48-72 hours of starting the @featment. If
the symptoms and fever within that period persist, the health professional will review the situation
and will likely decide on further urine analysis and other tests to rule out urinary, tract malforma-
tions or kidney damage. The duration of antibiotic therapy in febrile UTI is us¥ally 10 days. If
there are major malformations of the urinary tract or renal abscesses, this perigghmay be extended
up to 2-3 weeks, although this is very rare.

If the UTT is afebrile, the treatment period is usually 3-5 days. As méationed above, a urinary
antiseptic can be used; this is excreted in the urine and kills the bacteria:

As a general rule, it is very important to complete the recommeiided treatment.

In addition to treatment, any poor urinary or bowel habits #i¢ children have must be cor-
rected, i.e., urination should be performed with a given frequengy; it should be performed calmly
by taking time to try and evacuate all the urine in the bladder;ghd constipation must be resolved.

There is no objection to administering medication to telieve pain or fever, such as paraceta-

mol.
REMEMBXR

J UTI is treated with antibiotics that are &fiective in the environment where the patient
lives against the common micro-organisins found in the urine cultures.

J Oral treatment is as effective as 1ntravenous treatment, but sometimes treatment is
started this way because of difficuities in oral intake.

J In general, it is not necessary <o go into hospital, unless the patient is younger than 3
months, is in a poor state or cannot tolerate oral medication and intravenous medication
must be administered.

J 48-72 hours after initiation of treatment, clinical symptoms and fever may return to
normal, and no bacteriavill be detected in the urine.

J Bladder and bowel kabits must be corrected or educated upon as part of the treat-
ment and to preveanttecurrent UTL

J It is important t¢/complete the antibiotic treatment according to the medical prescrip-

tion.

What is UTIGecurrence?

Children who have suffered UTI may suffer it again. This is called a “relapse” or “recurrence” of
UTL

Chitdren who have had a first UTT may experience a recurrence, especially within 3-6 months
after the first episode. It is estimated that approximately 18% of boys and 26% of girls may suffer
a recurrence within the first 12 months.

After the first year of life, recurrent UTI in boys is rare, while in girls it can reach 40-50%.

Possible causes of recurrence, such as the following, must be investigated:
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J Urinary tract abnormalities (e.g., birth defects, vesicoureteral reflux, kidney stoneg).

Abnormalities in bladder and/or urethra functioning that hinder their coofdination
J (lower urinary tract dysfunction). It is sometimes accompanied by problews in the
complete elimination of faeces.

J Hygiene-related conditions in young children, or phimosis in boys.

J There are times when no reason to explain the recurrence of UTI carntbe found. This
may be due to personal predisposing factors which may be related ta’genetic factors.

How can we prevent UTI recurrence?

Prevention of UTI recurrence is based on the following factors:

J Correction of structural and functional urinary tract{abnormalities, assessed by
urologists.

Correction and education of bladder and bowel habsts: urinating frequently, proper
J posture during urination and relaxation. Also ‘adequate fluid intake; combating
constipation via a proper diet; use of laxatives oritansing enemas, as prescribed.

Encouraging breastfeeding in the first months @blife.
Evaluating correction of phimosis by a healdhcare professional.

Teaching girls to wipe from front to back affer using the bathroom, so that bacteria from
the rectum does not reach the vagina.

Frequent change of nappies.

P S S =

Wearing cotton underwear instead-¢Psynthetic fibre underwear.

REMEMBER
J Preventing further recuprences of UTI depends on correcting predisposing factors
detected in the patient.
J Sometimes a urologistmust be consulted to resolve structural or functional problems.

What kinds of test® are performed for UTI?

There is a relationship between UTI and anomalies or malformations of the urinary tract.
Therefore, some f@rther tests may be needed after the diagnosis of a UTT.

Firstly, if ishimportant to know the results from ultrasound scans performed during preg-
nancy, to seethic development of the urinary tract during pregnancy.

The type of scans to be performed may vary from one health facility to another, as the proto-
cols for c¢ach centre are different. The tests required will depend on the family history of urinary
tract digorders, the patient’s age when diagnosed, the severity of the UTI, if there have been
recugrences or not, if there are other malformations in other areas and according to the patient’s
response to treatment.
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However, the tests more frequently performed are as folipws:

V" Ultrasound of kidney and urinary tract, including the bladder. This is a safe, non-
invasive exploration, requiring no injection ofigny contrast and no side effects. It is
useful for detecting malformations or kidney et-tirinary tract defects.

V" Renal scintigraphy. This test involvés administering a radioactive contrast
intravenously. It shows any acute (temporaty) or chronic (permanent) kidney damage.
It can be done in the acute phase, i.c., asfew days after the UTI is diagnosed or 6-12
months later. The substance administiaied does not cause any allergic type reaction,
and in a child of about 5 years of age’it produces radiation similar to that of 16 chest
radiographs (Annex 1, Table 15).

J Cystographic studies are used:to look for vesicoureteral reflux or abnormalities of
the bladder or urethra. The technique involves inserting a catheter into the bladder and
injecting a substance that act&as a contrast. The risks of the test are associated with the
catheter, its inconvenience/@gnd the radiation involved if done by radiology or isotope.
This test may be indicatedin the acute phase (a few days after the UTT) or 1-2 months
after treatment for the UTIL This test produces radiation equivalent to 20-32 chest
radiographs in a childf 5 years old, depending on the type of test (Annex 1, Table 15).

V In very specific cdses, another type of examination, such as intravenous urography,
may be necessar® This test involves injecting a contrast containing iodine through a
vein to obtain asphotographic image and anatomical details of the kidney and urinary
tract. There af@radiation hazards and the possibility of an allergic reaction to the injected
contrast dye.“This test produces radiation equivalent to about 44 chest radiographs in a
5-year olgchild (Annex 1, Table 15).

V' Somegases may also need blood and urine tests to study the function of the kidney.
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REMEMBER

J Given the importance of birth defects or other structural and functional aiterations
of the urinary tract as a factor favouring UTI, other tests may need to be-done to find
the cause.

J These tests may include blood and urine tests to assess kidney funchitn.

J As a general rule, hospitalisation is not needed to conduct these tests.

What is the prognosis after UTI?

Most cases of UTT are cured with antibiotic treatment without@iiy complications, even if there is
recurring infection.

A small number of patients will develop permanentXidney damage, and this occurs in ap-
proximately 5-15% of cases of febrile UTTI. If the kidney-ddmage affects only one kidney and is of
little extension, there are usually no complications. Hdwever, the patient must attend the follow-
up visits and controls established by the physician.

A poor prognosis or evolution will dependqen any urinary tract malformations or severe
vesicoureteral reflux affecting both ureters or those which are very dilated. In these cases, kidney
damage may have been caused by a developraetital abnormality in the kidneys of the foetus while
growing in the womb, so-called “renal dysplasia”. The association of renal dysplasia with UTI,
especially if not treated properly, may result in a greater progression of kidney damage.

The consequences therefore resulidrom impaired kidney function and may lead to serious
complications such as hypertension, Ioss of protein in the urine and chronic kidney damage. In
these cases, the patient should be nigritored in a paediatric nephrology unit.

REMEMBER
J The antibiotic treatment prescribed resolves the urinary tract infection in the vast
majority of cases:
J The long-termiprognosis depends not so much on the UTTI itself, but those factors

which contributed to its occurrence, such as malformations, vesicoureteral reflux and
severe lowép urinary tract dysfunction, especially with coexisting renal dysplasia.
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Copyright for the pictures and drawings

The copyright details for the pictures and drawings used to illustrate the Informationd»r Patients
in the Clinical Practice Guideline on Urinary Tract Infection in Children are below:

J Figure 1. Wikipedia. Drawing included in the entry “Excretory apparatug’.”

{ H gure 3. Wikipedia. Photograph included in the entry “Urinary infectign”.?

V' All other drawings and images: ©NLshop-Fotolia.com.

1 Drawiug released into the worldwide public domain. In some countries, this may not be legally possible; if so: I grant anyone the
rightvto use this work for any purpose, without any conditions, unless such conditions are required by law.

2 Any copying, distribution or modification of this document is allowed under the terms of the GNU Free Documentation Licence,
Version 1.2 or any later version published by the Free Software Foundation; with no invariant sections, cover texts or back cover
texts. It includes a copy of the licence in the section entitled GNU Free Documentation Licence.

This file is licensed under the Creative Commons Attribution/Share-Alike 3.0 Unported, 2.5 Generic, 2.0 Generic and 1.0 Generic.
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Annex 4. Abbreviations

ABPM Ambulatory blood pressure monitoring

ABU Asymptomatic bacteriuria

AFBN Acute focal bacterial nephritis

AGREE Appraisal of Guidelines for Research & Evaluation

ALN Acute lobar nephronia

Amoxicillin-clavulanate Amoxicillin and clavulanic acid

APN Acute pyelonephritis

ARI Absolute risk increase

ARR Absolute risk reduction

BD Bladder or urinary dysfunction

BP Blood pressure

CAT Computed tomography

CAUTI Catheter- Associated Urinar§/Iract Infection

CEUS Echocystography with cetitrast

CI Confidence interval

CKD Chronic kidney disease

CPG Clinical Practice (fuidelines

Cr Creatinine

CrCl Creatinine clgafance

CRP C-reactive protein

DES Dysfunctional Elimination Syndrome

DIC Directdsotopic cystography

DMSA Ren4l scintigraphy with technetium-labelled dimercaptosuccinic
acid (99mTc-m)

EPINE Prevalence study of nosocomial infections in Spain

ESR Erythrocyte sedimentation rate

ESRD End-stage renal discase

Fr French catheter scale

GDG Guideline developmentgroup

GF Glomerular filtration rate

HR Hazard ratio

HT Hypertension

IC Intermittent catheterisation

IL Interleukin

M Intramuscular

IQR Interquartile range

IVU Intravenous urography

LE Leucocyte esterase

LR- Negative likelihood ratio
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LR+
MAG3
MAP
MA
MIF
NAG,
NICE
NMR
NNH
NNT
NPV
OR
Osm
PC
PCr
PCT
PMN
PPV
RA
RCT
RN
RR
RRF
RS
SIGN
SMX
sns
SNS
SPA
spe
SR
TLR
TMP
TMP-SMX(
UTI
VCUG
VUK

Positive likelihood ratio
Mercaptoacetyltriglycine

Mean arterial pressure
Microalbumin in urine

Macrophage migration inhibitory factor
N-acetylglucosaminidase in urine
National Institute for Health and Clinical Exceéllence
Nuclear magnetic resonance
Number needed to harm

Number needed to treat

Negative predictive value

Odds ratio

Urine osmolality

Primary care

Plasma creatinine

Procalcitonin

Polymorphonuclear

Positive predictive vajue

Renal abscess

Randomised clinical trial

Reflux nephrogathy

Relative risk

Relative genal function
Renal:s¢arring

Scot@sh Intercollegiate Guidelines Network
Sutfamethoxazole

Sensitivity

Spanish National Health System
Suprapubic aspiration

Specificity

Systematic review

Toll-like receptor

Trimethoprim

Trimethoprim and sulfamethoxazole
Urinary Tract Infection

Voiding cystourethrogram

Vesicoureteral reflux
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Annex 5. Glossary

Acquired renal scarring: Non-dysplastic segmental renal injury, characterised:dy intersti-
tial fibrosis and tubular atrophy, which is secondary to UTIL. Although VUR may aggompany this
type of injury, it does not cause it. The term chronic pyelonephritis is sometimes<used.

Acquired vesicoureteral reflux: A not very well-defined process that itieludes any reflux
appearing after birth which is closely related to UTI and a malfunctioning bladder (bladder or
sphincter dysfunction).

Acute focal bacterial nephritis: See “acute lobar nephronia”.

Acute lobar nephronia: Nephritis confined to a kidney lobul€;>which may progress to a
renal abscess. Also called “acute focal bacterial nephritis™.

Acute pyelonephritis: Bacterial infection of the upper wifhary tract, usually with fever,
which causes kidney damage; the term upper UTTI is sometimes-used. The kidney damage has to
be checked with an imaging study such as renal scintigraphy.-See “febrile urinary tract infection”.

Afebrile urinary tract infection: UTI with temperagure below 38.5°C. See “cystitis™.

Asymptomatic bacteriuria: Presence of bacteridyin the urine without specific symptoms
associated.

Bacteriuria: Presence of bacteria in the urine. with or without associated symptoms.

Catheter-associated urinary tract infection: Presence of symptoms or signs of urinary
tract infection in patients who are catheterised-dt who recently underwent catheterisation.

Charriere: Mecasure used to express dhe different diameters of medical devices including
catheters and catheter tubes. Each Charri&s¢ unit is equivalent to 0.33 mm.

Chronic Kidney Disease: Progressive loss of renal function determined by glomerular fil-
tration, classified into the following gtages:

Stage I: Kidney damage wirth a GFR =90 ml/min/1.73m?.
Stage II: Decrease in GER: 60-89 ml/min/1.73m?.
Stage TIT: Decrease iin<3FR: 30-59 ml/min/1.73m?,
Stage IV: Decrease:in GFR: 15-29 ml/min/1.73m?,
Stage V: Decre@se in GFR: <15 ml/min/1.73m?
Chronic pyelonéphritis: Sce “renal scarring”.

Clean cathetgrisation: The use of clean gloves (or without gloves if performed by the pa-
tient), a cleaningdut non-sterile solution and a clean receptacle for the urine. It can be performed
using a sterilddor a clean (multi-use) catheter tube.

Coated;catheter: One with a hydrophilic or other lubricant as coating. Coated catheters are
not intendéd to be re-used, and so are considered sterile catheters.**!

Cporigenital renal scarring: Malformation with dysplastic features accompanying congeni-
tal primiary VUR, which reflects abnormal metanephric development in utero.

Constipation: Delay or difficulty in defecation lasting for 2 or more weeks and sufficient to
cause discomfort in the patient.*”

Continuous antibiotic prophylaxis: [.ong-term treatment with low doses of urinary antibi-
otics or antiseptics, taken once at night only, to prevent recurrent episodes of UTT and renal damage.

230 SNS CLINICAL PRACTICE GUIDELINES



Cystitis: Inflammation of the bladder that produces clinical signs in the lower tract; general-
ly associated with afebrile UTI or lower urinary tract UTI. See “Afebrile urinary tract igfection”.

Daytime wetting or dysfunctional voiding: Abnormal pattern of bladder emp¥ing of un-
known ctiology characterised by both urinary and faecal leakage and retention.

Dimercaptosuccinic acid renal scintigraphy with Te99m: This is the “gild standard” for
identifying acute or chronic renal parenchymal defects (renal scarring). The @MSA uptake in
cach kidney can be compared, giving an estimate of the relative function of €ach.

Direct isotope cystography: Cystographic study with a small dose gf a radioactive isotope
(Tc-99m-pertechnetate) diluted in water. This test is very sensitive to theJower degrees of reflux.
It is insufficient to assess anatomical detail and degree of VUR.

Dysuria: Difficulty with or without pain in starting urination.

Echocystography: (Cystosonography or cystouretrosonography) Ultrasound method of di-
agnosing VUR with a liquid contrast (microparticles in susperigion) introduced by catheter into
the bladder. VUR is identified by the appearance of echoes of these particles in the ureter and col-
lecting system. It has the advantage of not using ionising tadiation and can explore the anatomy
of the urinary tract at the same time.

Encopresis: Voluntary or involuntary passage of stools in a child of 4 years or more (or
mental age equivalent) after excluding organic causgs” It must occur at least once a month for 6
months.*”

Enuresis: Intermittent urinary incontinence-during sleep, also called bedwetting. The term
is used regardless of whether or not incontinerge occurs during the day or night or there are other
lower urinary tract symptoms. The qualifier “sOcturnal’ can be added for clarity.*”

Febrile urinary tract infection: UXIwith temperature above 38.5°C. See “acute pyelone-
phritis”.

Goldraich classification of ren4!'scarring by DMSA*

Type 1: No more thap‘Z areas of scarring.
— Type 2: More than<¥'scarring arcas with areas of normal parenchyma between them.

—  Type 3: Widespread damage throughout the entire kidney, similar to obstructive ne-
phropathy. Fosexample, global contraction of the kidney with or without scars on the
outline.

— Type 4: Emal stage, kidneys very small, with little or no uptake of the radiopharma-
ceutical’

Haematuri@ Blood in the urine.
Hydronephrosis: Dilatation of the renal pelvis or calyces.

Indwelling catheterisation: Urinary catheter inserted under sterile conditions and main-
tained foil@n indefinite period of time (usually 6-10 days in children).

Difermittent catheterisation: Urinary catheter inserted in non-sterile (clean) conditions at
fixedntervals to empty the bladder.

Intravenous urography: Intravenous injection of iodinated contrast medium which is elim-
inated by the kidney. It provides details of the urinary tract anatomy.

Kappa coefficient: An index that determines the degree of agreement, above that expected
by chance, of several methods or evaluators classifying the patient into mutually exclusive categories.
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Kidney damage: See “Renal scarring”.
Phimesis: Condition in which the foreskin cannot be fully retracted over the glan$(penis.

Power Doppler ultrasound: Ultrasound technique based on the changes in amptiitude of the
Doppler signal, capable of displaying low speed flows such as renal perfusion.

Primary vesicoureteral reflux: A heterogencous process defined as the¢Cretrograde non-
physiological passage of urine from the bladder to the ureter with no anatomigal or neurological
reason to explain it.

Probiotic dietary supplements: Contain live microorganisms that s&@y alive in the gut after
ingestion and contribute to the balance of bacterial flora.

Pyonephrosis: Distention of the kidney with pus and suppurgtive renal parenchymal de-
struction. It is often associated with renal obstruction and can leag,to complete, or almost com-
plete, loss of kidney function.

Pyuria: Discovery of more than 5 leukocytes per fielddin a centrifuged urine specimen
viewed under a microscope with 400X power.

Pyuria: Presence of pus in the urine.

Recurrent urinary tract infection: 2 or more epispdes of febrile UTT or APN; 1 episode of
APN or febrile UTI with 1 of afebrile UTT; or more than 3 episodes of afebrile UTI.

Reflux nephropathy: Sce “renal scarring”.
Renal dysplasia: Abnormal metanephric development in utero.

Renal scarring: A broader term and méré modern term than the so-called “reflux nephropa-
thy”, referring to kidney damage, which nfay be focused or diffuse, with irreversible renal pa-
renchyma. Its etiology is multifactorial <ta some cases it is present at birth, thus suggesting a
congenital origin. This term applies to @dth acquired (or post-natal) abnormalities and pre-natal
anomalies, also called primary or congenital; both types may or may not be associated with VUR.
The reference imaging technique is<dimercaptosuccinic acid renal scintigraphy with Tc99m.

Renal ultrasound: Use of:diigh frequency sound waves reflecting from internal structures
which are reconstructed into images, giving excellent anatomical information without irradiating
the patient. This technique cahhot determine kidney function and is insensitive to assessing renal
scarring. There are no know# risks with this technique.

Single sampling c@theterisation: Urinary catheter inserted under sterile conditions at a
given time for a single@urpose, most often for diagnostic procedures (sampling for urine culture,
cystography, urodynéfnics, urinary retention and interventions that require control of urine or
urination).

Sterile catl&terisation: The implementation of this technique involves the use of sterile
gloves, steriledsingle-use catheter, sterile drain pan and an aseptic technique to insert the catheter.

Uncoated catheter: Catheter which requires a lubricant to be applied before insertion. When
used oncesiit is considered as sterile; if reused, it is considered as clean and for multiple use.*!

Uginary or bladder dysfunction: Any abnormality in the activity of the detrusor or sphinc-
ters,, Cither alone or in combination, in the absence of underlying neurological damage. As a
result, it can lead to increased intravesical pressure or post-voiding residue that may induce dete-
rioration in the upper urinary tract.

Urinary tract infection: Presence of bacteria in the urine combined with clinical symptoms
(fever, urinary symptoms, general symptoms).
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Urine dipstick: Semi-quantitative diagnostic test consisting of a strip impregnated“with
chemical reagents to detect leukocytes, glucose, protein, blood, nitrites and other compounds in
a urine sample.

Vesicoureteral reflux: A heterogencous process defined as the retrograde non-physiological
passage of urine from the bladder into the upper urinary tract.

Voiding cystourethrography (VCUG): The “gold standard” for demongirating VUR. The
study is performed with a contrast media inserted into the bladder via a catheté¥’and shows fluoro-
scopic images of the urinary tract. It offers good anatomical detail of the bladder and urethra and
allows the degree of VUR to be established by the International Reflux Gfading System.
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