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Foreword 

 

This Guideline had been developed by Quality Assurance Sub-

committee, COC in Paediatrics and the expert authors for the 

Hospital Authority according to the state of medical knowledge at 

the time of publication.  It has been established that doctors can act 

in accordance with a practice accepted as proper by a responsible 

body of medical opinion even though others may adopt a different 

practice.  As such, this guideline is for general guidance only; the 

management of individual cases must be the clinical judgment and 

decision of the medical practitioners after considering all relevant 

circumstances, information and up-to-date medical knowledge.  In 

view of the general nature of this guideline and the changes in 

medical science, the Hospital Authority, the Paediatric COC and the 

authors do not assume or accept any liability for this guideline. 
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Explanatory notes on level of evidence and grading system on recommendation 
 

The definition of types of evidence and grading recommendations originate from the US Agency 

for Health Care Policy and Research (AHCPR) and are also recommended and used by the Royal 

College of Paediatrics and Child Health. 

 

Levels of evidence 

 
Level 

 
Type of evidence (based on AHCPR 1992) 

 
Ia 
 
Ib 
 
IIa 
 
IIb 
 
III 

 
 
IV 

 
Evidence obtained from meta-analysis of randomised controlled trials 
 
Evidence obtained from at least one randomised controlled trial 
 
Evidence obtained from at least one well-designed controlled study without randomisation 
 
Evidence obtained from at least one other type of well-designed quasi-experimental study  
 
Evidence obtained from well-designed non-experimental descriptive studies, such as 

comparative studies, correlation studies and case control studies 
 
Evidence obtained from expert committee reports or opinions and/or clinical experience of 

respected authorities 
 

 

Grading of recommendations 

 
Grade 

 
Type of Recommendation (based on AHCPR 1994) 

 
A (Levels Ia, Ib) 

 

 
 
B (Levels IIa, IIb, III) 

 
 
C (Level IV) 

 
Requires at least one randomised control trial as part of the body of 

literature of overall good quality and consistency addressing the specific 

recommendation 
 
Requires availability of well-conducted clinical studies but no randomised 

clinical trials on the topic of recommendation 
 
Requires evidence from expert committee reports or opinions and/or 

clinical experience of respected authorities.  Indicates absence of directly 

applicable studies of good quality 
 

 

Evidence is graded upon the methodological qualities.  Guidelines normally contain many different recommendation 

based upon different levels of evidence.  It is important that users are aware of the level of evidence on which each 

guideline recommendation is based.  The link between guideline recommendation and the supporting evidence should 

be made explicit.  Separating the strength of the recommendation from the level of evidence helps in situations where 
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extrapolation is required to take the evidence of a methodologically strong study and apply it to the target population.  

Grading of recommendation in addition to level of evidence allow more flexibility for future revision.  However, it is 

important to emphasis that the grading does not relate to the importance of the recommendation. Currently, there are 

discussions on taking account of relevant high quality non-RCTs and qualitative research and to incorporate them 

into appropriate grading system. 
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A.  Background 
 

 The management of febrile urinary tract infection (UTI) in young children has changed 

 dramatically in the past decade.  Traditionally UTI was believed to lead to renal scarring and 

 indicative of underlying urological abnormalities notably obstruction and vesicoureteral reflux 

 (VUR).
1
 Older guidelines in the 1990 – early 2000 stressed the universal screening of young 

 children with first UTI, by renal bladder ultrasound (RBUS) and voiding cystourethrogram 

 (VCUG) 
1-4

.  Following randomized trials comparing antibiotic prophylaxis versus ureteral 

 reimplantation which showed no significant differences in renal scarring and renal function 

 decline
5;6

, prophylactic antibiotics became a standard treatment for children with VUR in that 

 era. 

 

It was recognized in the past decade that 1) renal scarring were found with similar incidence in 

children with and without VUR
7
; two patterns were usually observed – the male infant with 

gross   VUR  probably representing congenital renal dysplasia and the female child with 

recurrent UTI, voiding dysfunction +/- VUR, probably representing acquired renal scarring.
8-10

 

2) The  rationale of prophylactic antibiotics were based on weak data from poor quality clinical 

studies. 

 

 In 2007, the UK National Institute for Clinical Excellence (NICE) released a revised Guideline 

 on management of UTI in children. The major changes were 1) it stressed the importance of 

 early diagnosis and treatment of UTI; 2) it proposed selective imaging based on patient’s age 

 and a set of risk factors that defined atypical and/or recurrent UTI; 3) it stopped routine 

 prophylactic antibiotic therapy for children with VUR. 
11

  

 

 Our local nephrology group has discussed the NICE Guideline and published our comments in 

 2010.
12

 Our main concern were: 1) The NICE strategy was opinion- or consensus-based but not 

 based on direct evidence, and the recommendation against prophylactic antibiotics for VUR 

 was based on one randomized controlled trial (RCT) on patients with no or with grade I-III 
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 VUR.
13

 While adopting the NICE Guideline if parents accepted the small risk of missing gross 

 VUR, we also proposed a more conservative option of doing imaging for infants <12 months 

 old, if parents accepted the risk of VCUG.  

 

In 2010, our group reviewed a multi-centre cohort of 820 children in all HA hospitals and 

confirmed that the NICE approach worked well in girls regardless of age below or above 6 

months, but lacked sensitivity in boys in whom the inclusion of DMSA scan helped to detect all 

significant abnormalities that needed a change in management.
14

  

 

Since 2007, more RCTs on antibiotic prophylaxis in childhood UTI were published. 
15-19

 More 

national groups have issued their guidelines on UTI management.
20;21

 In particular, the 

American Academy of Paediatrics (AAP) have included the most recent data in their review 

and issued a revised Guideline in 2011.
22

This UTI Guidelines Panel under the auspices of QA 

Subcommittee of COC Paediatrics has reviewed the latest available evidence and other national 

guidelines. A summary of six recent RCT’s on antibiotic prophylaxis is shown in Table 1. A 

comparison of several recent national guidelines on UTI diagnosis and management and this 

new local guideline is shown in Table 2. In making our recommendations, we have taken major 

reference from the recommendations of the American Academy of Pediatrics.
22

 

 

B. Recommendations 

 1. The diagnosis of UTI should be considered in any child aged younger than 2 years 

  with documented fever (>38
o
C) but no identifiable focus of infection. 

  Grade of Recommendation: B 

  Level of Evidence: III 

     

 

   Notes: 

 The recent review by the AAP reaffirmed that the prevalence of UTI in febrile 

infants with no source for their fever was about 5% in various epidemiological 

studies. Based on a survey of clinicians, the AAP guideline suggested a UTI testing 

threshold of 1% prevalence. From their literature review, they have further derived 
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sets of risk factors to distinguish those with lower risk (<1% prevalence) which did 

not warrant testing for UTI. Specifically for girls, the risk was <1% if girls had no 

more than 1 of the following risk factors: white race, age <12 months, temperature 

>39
o
C, fever >2 days, absence of another source of infection. For boys, the risk was 

<1% if boys were circumcised and had no more than 2 of the following: nonblack 

race, temperature >39
o
C, fever >24 hours and absence of another source of infection. 

However, the risk for boys was always >1% even with no risk factors if they were 

not circumcised. 
22

 

 The clinical studies reviewed in their Guideline development process mainly 

involved Caucasians and black/ Hispanic races, and it was uncertain whether 

Chinese had a risk similar to the white race or non-white race. Epidemiology may 

differ in different ethnic groups. For instance, most literatures indicated a higher 

prevalence of UTI in girls above 1 year of age, while several studies in Hong Kong 

revealed much higher symptomatic UTI prevalence in boys.
23-25

 Moreover locally 

almost all boys are uncircumcised. It is therefore simpler in our local setting to test 

all febrile young children below 2 years old with no identifiable focus of infection, 

especially if they have high fever of >39
o
C or fever for >24 hours. 

 

 2.  Diagnostic strategies (see figure 1) 

  A.  If a febrile infant with no apparent  source of  infection is  judged by the  

   attending clinician to be sick and require immediate initiation of antibiotic 

   therapy, urine  should  be collected  for  urinalysis  and culture  either by 

   suprapubic aspiration(SPA) or by catheterisation (plus other investigations, 

   e.g. blood and CSF cultures, if indicated) before antibiotics commencement.  

   Grade of Recommendation: B 

   Level of Evidence: III 

 

        Notes: 

 Antibiotic therapy would interfere with the urine culture result and obscure 

the diagnosis of UTI. Clinicians should not miss the only chance of 

confirming or excluding UTI before giving antibiotics. Hence urine should 
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be collected properly by SPA or catheterization for definitive diagnosis or 

exclusion of UTI. 

 Delayed diagnosis and treatment of febrile UTI were associated with 

increased rates of renal scarring. In a retrospective analyses of 52 children 

with renal scarring associated with VUR and UTI, 41 children had delay in 

diagnosis (defined as high fever lasting for at least 5 days), and 45 had delay 

in starting treatment (defined as more than 4 days from the collection of 

urine to the start of effective treatment).
26

 In the piglet model of UTI and 

VUR by Ransley and Risdon, 33% and 68% of the at-risk renal parenchyma 

already had inflammatory damage and/or scarring if UTI persisted for 1 

week and 2 weeks respectively.
27

. 

 

  B.  If the patient does not require immediate antibiotic therapy, urine can be 

   collected  by a non-invasive method  (e.g. bag, clean-catch) and tested by 

   urinalysis (including leucocyte esterase, nitrite, and microscopy).  Any positive 

   test results indicate  the need to  collect a proper urine sample for culture 

   (preferably SPA or catheterised urine, though proper clean void urine is also 

   acceptable). Another acceptable option is to obtain urine directly by SPA or 

   catheterisation or clean catch for urinalysis and culture for patients with 

   definite fever with no other source of infection. In either option, empirical 

   antibiotic therapy is commenced if urinalysis is positive, to be revised when 

   culture results are available.  

   Grade of Recommendation: B 

   Level of Evidence: III 

 

 

        Notes: 

 Two meta-analyses on the test characteristics of bedside urinalysis for UTI 

were reported by the AAP
1
 and Gorelick and Shaw

28
. This has been 

summarised by Moyer et al. in Table 3.
29

 With a combination of tests 

including microscopy for leucocytes and bacteria, plus dipstix for leucocyte 
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esterase and nitrite, a positive result (taken as when any item is positive) has 

a mean sensitivity of 99.8% (range 99-100%) and a mean specificity of 70% 

(range 60-92%). It must be pointed out that these results were obtained in 

studies using careful techniques in on-site laboratories and fresh urine 

samples (<1 hour of collection). 

 In many local units, due to logistic reasons, microscopic examination of 

urine, especially for bacteria, is not performed. As shown in Table 3, if only 

dipstix is used, the sensitivity is lower (88-93%). UTI cannot be definitely 

excluded simply by a dipstix result negative for leucocyte esterase and 

nitrite. 

 

  C.  The diagnosis of UTI should be proven by both positive urinalysis results 

   indicating inflammation (i.e. pyuria), and a positive bacterial culture from a 

   properly collected urine sample. (see Table 4) 

i.  Any positive growth of uropathogens from culture of suprapubic 

aspirated urine confirms UTI.  

ii. For culture of clean void urine, a colony count of >10^5 CFU/ml of a 

single uropathogen indicates definite UTI. Lower counts of >10^4 

CFU/ml or growth of >1 uropathogens indicates probable UTI.  

iii. For culture of catheter urine, a colony count of >10^4 CFU/ml of a 

single uropathogen indicates definite UTI. Lower counts of >10^3 

CFU/ml or growth of >1 uropathogens indicates probable UTI.   

   Probable UTI should be interpreted taking into account the clinical picture 

   and inflammatory markers.  

   Culture of bag urine has high contamination rates and should not be used for 

   confirming UTI.  

   Grade of Recommendation: B 

   Level of Evidence: III 

 

        Notes: 
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 SPA urine culture was considered to be the “gold-standard”, since it can 

totally avoid contamination especially in boys with tight phimosis or girls 

with labial adhesions. However SPA is considered as unacceptably invasive 

by many physicians and parents. Reported success rates also varied (23-90%) 

though it can be improved by ensuring a full bladder before SPA and by 

ultrasound guidance. Contra-indications to suprapubic aspiration should be 

observed (generalised bleeding tendency, infection of suprapubic skin). A 

meta-analysis reported that SPA has a complication rate of 0.2%
30

 and 

serious complications included gross haematuria, haemorrhage requiring 

blood transfusion
31-33

, and suprapubic abscess due to bowel puncture have 

been reported in premature babies.
34-36

 In actual practice, many infants void 

when the suprapubic area is stimulated while being sterilised before 

suprapubic aspiration, the operator should have a sterile bottle and be 

prepared to collect the clean void urine. 

 For the other collection methods, contamination may occur and diagnosis 

depends on the quantitative colony counts to distinguish between 

contamination and genuine infection. The cited culture criteria were arbitrary. 

Using lower cutoff would increase sensitivity but lower specificity. The AAP 

used a culture criterion of >5x10
4
 CFU/ml, while the NICE guideline did not 

specify a definite culture criterion. As most local laboratories also report 

culture results in steps of 0-1000, 10
3
-10

4
, 10

4
-10

5
, >10

5
 CFU/ml, we used 

the criteria mentioned in 2C. This is also the recommendation by the 

Australian guidelines. 

 Organisms such as Lactobacillus spp, coagulase-negative staphylococci, 

Corynebacterium spp are not considered as uropathogens in healthy children. 

 Catheter collection is a sure way to obtain a urine sample immediately 

before starting antibiotic therapy if the bladder contains urine. It is still 

invasive. Though rare, complications of urethral catheterization may occur, 

including gross or microscopic haematuria or creation of false passages or 

frank fistula with urethral perforation. A paraphimosis may occur if a tight 
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prepuce is not replaced after retraction. Iatrogenic infection may occur if 

aseptic technique is not used.
37

  

 The clean-voided urine has the advantage of being non-invasive but the 

disadvantages of requiring the carer to spend time waiting for the void and 

collecting the urine properly. To minimize contamination, the first few drops 

of catheter urine or initial part of clean voided urine should be discarded.  

 Bag urine cultures should be discouraged because of its low specificity (14-

84%)
1
. 

 It is also important to send the urine sample to laboratory for plating 

immediately or send it on ice within 4 hours. Samples stored overnight 

should be put in boric acid bottle or refrigerated until sent on ice. The 

laboratory should also report the colony counts (CFU/ml) and antibiotic 

sensitivity pattern, rather than just the microorganism in the culture report. 

 The requirement for both pyuria and a positive urine culture for the 

diagnosis of UTI is stated in the AAP Guideline, as it regards pyuria as an 

inflammatory response of a true UTI. Patients with negative pyuria but 

positive urine culture result may have asymptomatic bacteriuria or 

contaminated urine sample. In either case, antibiotic therapy is not 

recommended. However this requirement for pyuria for UTI diagnosis is not 

needed in other guidelines. The Australian Guideline drew from recent 

research and specifically points out that pyuria is not required. 

 Sterile pyuria may also occur in other febrile illnesses (e.g. Kawasaki 

disease). Clinical judgment is needed when urinalysis and culture results are 

equivocal.  

 

 3. Treatment strategies 

  A.  If the patient appears toxic, is vomiting or is dehydrated, (or is aged younger 

   than 2 months), admission to hospital is indicated for intravenous antibiotics 

   and fluid therapy.   The choice of antibiotics depends on local antibiotics 

   susceptibility patterns.  

   Grade of Recommendation: C 
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   Level of Evidence: IV 

 

  B.  For stable  non-toxic  patients who are  aged 2 months or older, who can 

   tolerate oral treatment, and who are likely to be compliant with medications 

   and follow up, oral antibiotics can be given.  

   Grade of Recommendation: A 

   Level of Evidence: Ia 

 

  C.  For patients who are  aged 2 months or older,  switch to oral therapy and 

   outpatient therapy is possible once fever subsided provided compliance can be 

   ensured. 

   Grade of Recommendation: A 

   Level of Evidence: Ia 

 

  D.  Treatment should last for 7-14 days. 

   Grade of Recommendation: A 

   Level of Evidence: Ia 

 

   Notes:  

 The most commonly used antibiotic regimens for UTI  include i) IV or oral 

Augmentin; or ii) IV second or  third generation cephalosporin; or iii) IV 

aminoglycoside plus ampicillin. These provide adequate coverage of 

common uropathogens including gram negative coliforms and enterococci. 

This should be regularly reviewed according to the local bacterial resistance 

pattern. 

 The Cochrane group reviewed the mode of administration of antibiotic 

therapy for acute pyelonephritis in children aged below 18 years. They 

reported 3 RCTs (total 960 children) comparing initial intravenous (3 days) 

followed by oral switch therapy (10 days) versus full oral course for 10-14 

days, and found no significant differences in duration of fever or renal 

damage at 6 or 12 months. Similarly there were no difference comparing 
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switch therapy versus full intravenous therapy (7-14 days) in 5 RCTs (total 

553 children).
38

 It is noteworthy that in these studies, infants below one 

month old were not included.  

 The same Cochrane review found no differences between once daily versus 

thrice daily administration of aminoglycosides (179 children).
38

 

 Aminoglycosides, second or third generation cephalosporins are reasonable 

first-line drugs for intravenous treatment. Augmentin (amoxicillin + 

clavulinic acid), cefuroxime axetil and co-trimoxazole are reasonable first-

line alternative for oral treatment. Nitrofurantoin and nalidixic acid which 

cannot achieve adequate blood levels should not be used in febrile infants in 

whom renal involvement is likely. Co-trimoxazole, nitrofurantoin, nalidixic 

acid are not recommended for infants aged 3 months or younger.
2
There is a 

recent trend of increasing prevalence of ESBL producing bacteria for which 

penicillins and cephalosporins are not effective. Oral Augmentin 

(amoxicillin + clavulinic acid) may be useful. If the patient is sick and toxic, 

intravenous meropenam can be used.
39

 

 Moffat et al. reviewed 14 RCTs comparing short course (ranging from single 

dose to 4 days) versus conventional treatment (range: 7-10 days). Two 

studies showed that short courses had lower cure rate than conventional 

treatment (In one study, amoxil single dose was compared to standard course: 

cure rates were 63% versus 92%, p<0.01. In the second study, cefadroxil one 

day was compared to standard course: cure rates were 56% versus 80%, 

p<0.05). The remaining 12 studies that found no difference in cure rates did 

not recruit sufficient numbers of patients to avoid false-negative  errors.
40

  

 The AAP review found seven studies with 10 comparisons between long 

duration (7 to 10 days) and short duration (one dose to 3 days) for 

amoxicillin, septrin, cefodroxil and pipemidic acid, 8 of the 10 comparisons 

showed better results for long duration regimens, with an attributable 

improvement in outcome of 5% to 21%.
1
 

 No RCTs were found comparing 5-day courses of antibiotics with other 

regimens
41

. There was no data on comparison of 7-day courses versus 14-
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day courses. As commented in the AAP guideline, many experts prefer 14 

days for ill-appearing children with clinical evidence of pyelonephritis.
2
 

 The Cochrane group reviewed all RCT and quasi-randomised trials 

comparing short term (2-4 days) versus standard (7-14 days) oral antibiotic 

therapy in treatment of culture proven lower tract UTI in children aged 3 

months to 18 years. They reported no significant difference in the cure rate, 

development of resistant organisms or recurrent UTI.
42

 A more recent 

Cochrane review found that 10-day antibiotic treatment is more likely to 

eliminate bacteria from the urine than single-dose treatment.
43

 

 

  E.  Patients  with UTI who  do  not  show  the expected  clinical  response  to 

   antibiotics therapy  should  have urine  re-cultured.   The co-existence of 

   septicaemia and meningitis should be considered, and ultrasound kidneys 

   should  be  performed on an urgent basis.   Surgical intervention may be 

   indicated for unresolved urosepsis if renal abscess, obstructive hydronephrosis 

   or complicated malformations are present. 

Grade of Recommendation: C 

Level of Evidence: IV 

 

Notes: 

 In one retrospective review of 288 children below 2 years old with UTI, 

68% were afebrile by 24 hours after antibiotic therapy and 89% by 48 

hours.
44

 However, there were no data on the risk of complicated urological 

abnormalities in patients whose fever persisted beyond 48 hours. 

 It was considered not necessary to repeat urine culture during treatment for 

uncomplicated UTI. However, a repeat culture should be performed after 48 

hours of treatment if the patient does not show the expected clinical response, 

or if the sensitivity of the microorganism to the chosen antibiotic is 

determined to be intermediate or resistant, or if sensitivity test is not 

performed.
2
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 4. Follow up imaging studies (see figures 2a and 2b) 

  A.  All young children, aged 2 to 24 months, with first UTI should undergo a 

   renal-bladder ultrasound scan (RBUS) to look for urological abnormalities 

   and dilated pelvicalyceal system. 

   Grade of Recommendation: C  

   Level of Evidence: IV 

 

   Notes: 

 The yield of ultrasound abnormalities were reported to be 12-16%
45-47

, but 

findings that required a change in management was low (1 of 255 patients in 

one study
46

 and 9 of 203 patients in another
47

). With the widespread practice 

of antenatal ultrasound screening, it is likely that most major urological 

abnormalities would have been identified before these patients present with 

UTI. 

 An adequate USG examination consists of assessment of the transverse and 

longitudinal sections of both kidneys (kidney length or volume; 

corticomedullary differentiation), any dilatation of the pelvi-calyceal system 

and the proximal and distal ureters, and comments on bladder anatomy. The 

renal pelvis is considered dilated if the maximal anterio-posterior diameter 

measured in the transverse plane is >5 mm in this age group.  

 A reported antenatal scan cannot be relied on unless it was a detailed 

anatomic scan with measurements during the third trimester and was 

performed and interpreted by a qualified individual.
48

 

 Since RBUS is non-invasive, the risk-benefit balance is considered in favour 

of its recommendation for all patients. 

 Since the decision for VCUG also depends on the RBUS result, it is 

desirable to have RBUS performed as soon as feasible (preferably within 12 

weeks of the UTI episode). 

 

  B.  Voiding cystourethrogram should not be routinely performed after first febrile 

   UTI.  
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   Grade of Recommendation: A 

   Level of Evidence: Ia 

 

  C.  VCUG should be performed when RBUS shows dilated renal pelvis or other 

   findings indicating complex urological abnormalities.  

   Grade of Recommendation: B 

   Level of Evidence: III 

 

  D. VCUG should be performed when febrile UTI recurs. 

   Grade of Recommendation: B 

   Level of Evidence: III 

 

   Notes: 

 

 The fluoroscopic VCUG can provide detailed anatomical study of VUR and 

the bladder and urethra. The degree of VUR is graded by the most severe 

reflux during the study, usually at the peak of voiding, according to the 

International Reflux Study Grading as: Grade I (reflux of contrast up the 

ureter below the pelvic brim), grade II ( reflux reaching the renal pelvis and 

calyces without dilatation), grade III (reflux with mild/moderate dilatation), 

grade IV (more dilatation with obliteration of the sharp angles of the 

fornices but preservation of papillary impressions in most calyces), and 

grade V (grossly dilated and tortuous ureter and pelvis and papillary 

impressions are not visible in most calyces).
49

 

 The recommendation for VCUG has changed drastically over the past 

decade.  The previous AAP Guideline in 1999 advocated universal VCUG 

for all children aged below 24 months.
1;2

 The recent Guideline from the 

NICE advocated imaging according to age and presence of atypical or 

recurrent UTI. 
11

  The recent Guideline by the Italian and Australian groups 

took a similar approach.
20;21

 The new AAP Guideline, however, 

recommended no routine VCUG for all patients, unless RBUS was abnormal 

or unless UTI recurred.
22
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 The AAP performed a literature review of relevant clinical trials for the past 

10 years, and specifically identified 6 recent RCTs on prophylactic 

antibiotics. The authors of the RCTs were contacted for raw data on all 

patients and these enabled the AAP to do individual patient meta-analysis on 

1091 infants aged 2 to 24 months without VUR or with VUR grade I to IV.  

This meta-analysis showed no significant benefit with antibiotic prophylaxis 

for preventing UTI recurrence (with Risk Ratios of about 0.8 and 95
th

 %CI 

ranging from 0.4 to 2.3 in all groups).  The sample size were 373, 72, 257, 

285 and 104 for the subgroups of no VUR, Grades I, II, III and IV VUR, 

respectively. With the absence of benefit from antibiotic prophylaxis, there is 

no benefit from detecting VUR (including high grade VUR) early. The 

benefit could not justify the potential harm of the VCUG (including its 

invasiveness and radiation dose).
50

 

 Grade V VUR was not tested in the meta-analysis, but it was judged to be 

rare (1%) in children with first time UTI, and it would likely be detected by 

RBUS abnormalities.
22

From our local review of 820 patients presenting with 

first time febrile UTI, 5/820 patients (0.6%) had Grade V VUR. 
14

 

 Using the cohort of 1091 infants and a mathematical derivation with Bayes’ 

theorem, the AAP showed that the probability of high grade VUR increased 

rapidly with recurrence of UTI. Hence the Guideline recommends VCUG if 

UTI recurs.
50

  

 

  E.  VCUG can be considered when the first febrile UTI was accompanied by one 

   or more of the following risk factors: 

 Presenting with severe sepsis or proven septicaemia 

 Palpable abdominal mass 

 Impairment of baseline renal function 

 History of abnormal urine stream 

 UTI due to non-E.coli organisms 

 No clinical response to appropriate antibiotic treatment within 48 hours 

 VUR in first degree relatives 
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   Grade of Recommendation: C 

   Level of Evidence: IV 

 

   Notes: 

 

 The above listed risk factors, derived from those of the NICE Guideline and 

the Italian guideline (which also included boys aged less than 6 months as a 

risk factor), are believed to indicate a higher likelihood of significant 

urological abnormalities, such as high grade VUR or obstructive uropathy,  

and a higher risk of UTI recurrence. They are consensus-based opinions.  

 Although the prevailing opinion is that prophylactic antibiotic confers no 

benefit in preventing UTI in patients with VUR, the current evidence still 

has two limitations: 

Firstly, the AAP meta-analysis still suffered from quality problems of its 

component primary studies, such as non-blinding study design, the use of 

bag urine for UTI diagnosis, and the lack of proof of compliance in some of 

the included RCTs. The RCTs that showed negative results mainly included 

patients without VUR and with low grade VUR whereas two RCTs with 

better quality did showed significant benefit. Craig et al showed an overall 

significant absolute risk reduction of 6% (19% versus 13%) in recurrent 

UTI rates.
18

 The Swedish Reflux Trial showed significant reduction in UTI 

recurrence and DMSA deterioration in girls with Grade III-IV VUR.
19

 

Another study also reported significant difference for a subgroup of boys 

especially with Grade III VUR.
15 

Secondly, the main controversy was on the management of high-grade VUR. 

Although the whole cohort of meta-analysis was large enough  with 1091 

patients, the subgroup of grade IV VUR, which showed a risk ratio of 0.73 

(95% CI 0.39 – 1.35), consisted of only 104 patients (55 in treatment and 49 

in control group). To achieve an alpha of 0.05 and power 80%, assuming a 

risk difference of  15% to be clinically significant reduction in UTI 

recurrence, a total sample size of 226 should be recruited in an RCT. 

Topping up sample from future RCTs, such as the RIVUR study, are needed 
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to resolve this controversy of inadequate sample size. 

 Clinicians should decide, especially in individual cases with a higher risk of 

recurrence, whether antibiotic prophylaxis can confer clinical benefit if the 

true Risk Ratio lies at the lower border of 95
th

 % CI. Parental preference 

should also be taken into consideration. 

 In a retrospective analysis of a local cohort of 820 patients with first febrile 

UTI when aged below 2 years, 126 (15.4%) was found to have “remediable 

urological abnormalities” that potentially need a change of management. Of 

these, 86 had dilating VUR, including 5 (5.8% of 86) with grade V VUR, 32 

(37.2% of 86) with grade IV VUR, and 49 (57% of 86) with grade III VUR. 

In addition, 30 of the 126 patients had renal scarring (12 with differential 

GFR below 40%), and 10 patients had other urological abnormalities 

potentially requiring surgery. Of the 86 patients with dilating VUR, only 34 

patients had RBUS abnormalities. The authors concluded that to achieve 

high negative predictive values (NPV), clinical risk factors plus ultrasound 

screening are adequate for girls (96-100% NPV). For boys, DMSA scan 

should be included in the screening investigation to achieve a NPV of 

96%.
14

 

 In view of the new findings of AAP meta-analysis, the authors repeated the 

analysis using a more restrictive definition of remediable abnormalities 

including the following: patients who needed surgery for obstruction or 

other indications (9 patients), patients with grade IV VUR (32 patients), or 

grade V VUR (5 patients), or severe scarring with multiple DMSA defects or 

differential GFR below 40% (12 patients). Thus total of 58 patients (7.1%) 

would need to be detected by follow up imaging strategy. Using ultrasound 

alone, 28 patients were picked up (sensitivity 48%). Of the remaining 30 

patients, 16 had recurrent UTIs. Thus we would have missed 14 cases 

(24.1% of 58 patients, 1.7% of whole cohort) including 10 patients with 

grade IV VUR, 2 patients with grade II-III VUR and severe scarred kidneys, 

1 patient required nephrectomy for xanothogranulomatous pyelonephritis 

and 1 patient with bladder outlet obstruction requiring incision.  Using 
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clinical risk factor criteria as suggested above plus ultrasound, 43 patients 

would have been picked up (sensitivity 75%).  Further monitoring for UTI 

recurrence would enable 8 patients to be detected.  Thus we would have 

missed 7 cases (12% of 59 patients, 0.8% of whole cohort) without doing 

VCUG for all cases.  This could serve as risk estimates for counseling 

parents whether or not to do VCUG.
51

  

 If it is decided that a VCUG is needed, antibiotic prophylaxis can also be 

considered until VCUG has excluded grade III or above VUR. 

 

  F.  DMSA scan is recommended in the following two situations (to assess the 

   severity of renal dysplasia or scarring and as a baseline to monitor progressive 

   damage): 1) when grade III or above VUR is detected on VCUG; 2) when 

   patient has recurrent febrile UTI.   

   Grade of Recommendation: C 

   Level of Evidence: IV 

 

   Notes: 

 DMSA renal cortical scan is useful to confirm the diagnosis of acute 

pyelonephritis (when performed during acute episode of UTI) but it does not 

help in acute management. Acute DMSA is not recommended unless in a 

research setting.
22

 

 DMSA is the most sensitive test for renal dysplasia or scarring (when 

performed after at least 4-6 months from UTI). Follow up DMSA scans can 

be used for assessing progressive scarring.
52

 

 DMSA scan has been suggested as a screening criterion before VCUG as a 

“top-down” approach in some centres
51;53

, but not in other protocols.
22

 

 The long term prognostic significance of cortical defects on DMSA scans 

also requires further studies. 

 

 5. Strategies about prevention of recurrence 

 

  A.  Antibiotic prophylaxis should not be routinely prescribed after first febrile 
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   UTI 

   Grade of Recommendation: A 

Level of Evidence: Ia 

 

   Notes: 

 The AAP Guideline does not mention antibiotic prophylaxis for patients 

with first time UTI who are diagnosed to have VUR on VCUG performed 

for RBUS abnormalities.  Considering the lack of confirmed benefit from 

the AAP meta-analysis, and the disadvantages of inducing antimicrobial 

resistance and difficulty in ensuring compliance, it is reasonable to stop the 

routine practice of antibiotic prophylaxis.
22

  

 

  B.  If  VCUG  is performed  due to the presence of  risk factors  and  VUR is 

   diagnosed, antibiotic prophylaxis can be considered, taking into consideration 

   of parental preference, in patients with grade III or above VUR.  

   Grade of Recommendation: C 

   Level of Evidence: IV 

 

   Notes: 

 If the clinician in consultation with the parents chose to perform VCUG, the 

value judgment of the team would likely be in favour of giving antibiotic 

prophylaxis.   

 

  C.  When VCUG is performed for UTI recurrence, and if VCUG reveals grade III 

   or above VUR, antibiotic prophylaxis is recommended. Antibiotic prophylaxis 

   can be considered in patients with recurrent UTI but without VUR or with 

   grade II or below VUR.  

   Grade of Recommendation: C 

   Level of Evidence: IV 

 

  D.  If  UTI  recurs,  whether  or  not  VCUG reveals VUR,  other  causes  such as 
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   bladder or bowel dysfunction, or structural abnormalities should be looked for. 

   Referral to nephrologist or urologist for assessment can be considered.  

   Grade of Recommendation: C 

   Level of Evidence: IV 

 

  E.  Patients with grade III or above VUR and significant renal scarring as shown 

   by DMSA can be offered surgical referral to discuss the option of surgical 

   intervention after the first UTI recurrence (i.e. second episode of febrile UTI) 

   as an alternative to antibiotic prophylaxis. 

   Grade of Recommendation: C 

   Level of Evidence: IV 

 

  F.  For patients with grade III or above VUR (with or without renal scarring), if 

   febrile UTI recurs despite antibiotic prophylaxis (i.e. third episode of febrile 

   UTI), surgical referral is recommended for consideration of surgical inter-

   vention.  

   Grade of Recommendation: C 

   Level of Evidence: IV 

 

   Notes: 

 Current meta-analysis supports that antibiotic prophylaxis is not an effective 

treatment for low grade VUR. As discussed above, there is some uncertainty 

for its role in high grade VUR.  The severity of VUR is still an associated 

risk factor (though it may not be causal) for recurrent UTI and renal scarring. 

Other treatment modalities, such as endoscopic injection therapy with 

dextranomer/hyaluronic acid (Deflux), may become a reasonable alternative 

treatment for VUR. The authors of the Swedish Reflux Trial recommended 

that antibiotic prophylaxis or injection therapy can be offered as equal 

options of first line treatment for girls with grade III or above VUR.
19
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 There were no standard recommendations on the duration of antibiotic 

prophylaxis. They were used for 12 to 24 months in the RCTs comparing 

prophylaxis and no treatment.
13;16-19;54

 

 Compared to open or minimal invasive surgery, injection therapy has been 

reported to have similar success rates and less invasiveness. A meta-analysis 

of 63 articles revealed that the reflux resolution rates after one injection were 

72%, 63% and 51% for VUR grades III, IV, V respectively. Second and third 

injections also achieved success rates of 68% and 34%, respectively. 

However, febrile UTI was still reported in 0.75% of patients after injection.
55

 

It was much preferred in parental or patient surveys. 

 The Swedish Reflux Study had a group randomized to injection therapy and 

it showed that the incidence of recurrent UTI was 2-3 times higher in girls 

aged 1-2 years with grade III-IV VUR who were in the surveillance group, 

compared to those given antibiotic prophylaxis or endoscopic injection.
19

 

 Retrospective analysis of a national cohort showed reduction in UTI (0.28 

per year in the antibiotic cohort vs 0.08 in the Deflux cohort).
56

 

 

 6. It is important that the family be educated to recognise the symptoms and signs of 

  recurrent UTI, and be advised to seek immediate medical care when UTI is suspected. 

  Early recognition and treatment of acute pyelonephritis will likely limit renal damage. 

  Grade of Recommendation: C  

  Level of Evidence: IV 

 

  Notes: 

 Winberg et al. reported in 1974 their epidemiological study of 596 children after 

first symptomatic UTI. The recurrence rates were 32% for boys over 1 year old and 

40% for girls of all ages. 29% of girls had recurrence in the first year after the index 

infection.
57

 

 It is not necessary to screen by urine culture in asymptomatic patients regularly. 

Treatment of asymptomatic bacteriuria does not affect the long term prognosis.
58;59

 

Furthermore, following the use of antibiotics for other infections in the presence of 



 

Hospital Authority Head Office          
Document No. HAHO-COC-GL-PAE-002-v01 

Issue Date 
 

18/07/2014 

Clinical Guideline on The Diagnosis and Initial Management 
of Urinary Tract Infections in Infants and Children aged 2 to 
24 months 

Review Date 18/07/2017 

Page 25 of 38 

 

 

This printed copy may not be the most updated version. Please refer to the electronic version for confirmation if in doubt 

asymptomatic bacteriuria, the child is more prone to be infected with a more 

virulent organism.
58;60

These observations were made in infants detected to have 

asymptomatic bacteriuria on population screening, or in older children. Whether 

they apply to infants with a previous documented UTI is unknown. 

 

C.  Conclusion 

UTI was previously thought to be prone to recurrence and to lead to progressive renal damage 

 in patients with VUR. Despite two decades of clinical research, good evidences are lacking that 

 treatment can prevent renal failure which should be the most important outcome to consider. 

 Follow up data from the International Reflux Study for 10 years
61

 and from the study by 

 Smellie et al. for 4 years
6
 suggested that surgical correction of VUR conferred no benefits, as 

 compared to antibiotic prophyalxis, in reducing the prevalence of renal scarring or decline in 

 glomerular filtration rates, but a control group of no treatment was not included.  

 

Prevention of UTI recurrences was the primary surrogate outcome in the more recent 

randomized controlled trials because of the short follow up periods. It is still not proven beyond 

doubt whether, compared to no treatment, antibiotic prophylaxis confers benefit or no benefit 

on preventing UTI recurrence, especially for high grade VUR and in girls (see postscript).  

 

Although the prevalence of renal failure due to UTI and reflux nephropathy was reported to be 

 low, these reports involved cohorts that underwent the previous strategy of universal imaging 

 and antibiotic prophylaxis for VUR. The cases progressing to renal failure usually involved 

 preexisting congenital abnormalities of the kidney and urinary tract (CAKUT) which could not 

 be reversed. However they need to be identified and monitored so that measures can be taken 

 to prevent secondary renal deterioration. We have therefore taken a cautious approach until 

 more stringent evidence is available to support the alternative strategy of no imaging for all 

 patients. 

 

Nevertheless it is now certain that not all children with first febrile UTI need full imaging 

 investigations and antibiotic prophylaxis. Whether patients at higher risk of having VUR (i.e. 

 those with “risk factors”) should undergo full investigation (including VCUG) is a matter of 
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 value judgment, balancing the risk of VCUG versus the risk of missing significant urinary tract 

 abnormalities that may potentially benefit from medical or surgical treatment,   

 

It is important to note that the current guideline covers only the situation of first time febrile 

 UTI. The incidence of recurrent UTI and renal scarring (whether dysplasia or pyelonephritic 

 damage) did increase with higher grades of VUR. If UTI becomes recurrent, these patients 

 need full urological workup for anatomical or functional abnormalities, and appropriate 

 management jointly by nephrologists and urologists. 

  

D. Postscript 

 Since the submission of this Guideline, another important multicentre randomized controlled 

 trial (the RIVUR trial) of antibiotic prophylaxis versus placebo was published which reported a 

 significant reduction of UTI recurrences in the prophylaxis group versus placebo group with 

 hazard ratio of 0.55 (95% CI 0.38 to 0.78).
62

 It is likely that current guidelines would need to 

 be regularly updated in light of new evidences. 
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Table 1: Six RCTs on effects of antibiotic prophylaxis versus no treatment, on symptomatic UTI and 

renal scarring in children with VUR 
References Study design Patient selection & treatment Quality assessment Results Remarks 

Garin, 

USA, 

200613 

RCT; Central 

randomisation; 

stratified by 

VUR Grade 

236 patients, aged 3m-18y 

 (Treatment versus Control) 

No VUR – 45 versus 60 

VUR Gd I – 9 versus 10 

Gd II – 28 versus 29 

Gd III – 18 versus 19 

Compared co-trimoxazole or 

nitrofurantoin versus no drug 

for 12 m 

Adequate power: assume risk 

30% in Control, detect 

difference of 20% 

Compliance: not mentioned 

Outcome assessment: by Cath 

or CCU urine dipstix+Culture 

3 mthly and when 

symptoms+; DMSA at 6m 

post UTI 

No differences in Treatment 

versus Control group –  

Rate of recurrent UTI: 

   No VUR:  

    cystitis 2.2% versus 13.8%;  

    PN 4.5% versus 3.3% 

   With VUR:  

    cystitis 9.2% versus 15.5%;  

    PN 12.9% versus 1.7%  

Rate of renal scars:  

   No VUR: 4.5% versus 6.6% 

   With VUR: 9% versus 3.4% 

all recurrent 

UTI organism 

resistant to 

antibiotic used 

Pennesi, 

Italy, 

200816 

RCT, Central 

randomisation; 

stratified by 

gender,age,VU

R Grade 

100 patients, aged 1m-30m 

(Treatment versus Control) 

VUR Gd II – 11 versus 10 

Gd III – 22 versus 24 

Gd IV – 17 versus 16 

Compared co-trimoxazole 

versus no drugs for 2 years, 

observed for 4 years 

Adequate power if assume 

risk of 60% in control and 

detect difference of 30% 

Compliance ensured by 

testing urine for antibiotics 

at UTI recurrence 

Outcome assessed by: fever 

and Cath or CCU for 

RM+Culture; DMSA at 2 

years post UTI  

(Treatment versus Control 

Group) 

Risk of recurrent UTI: RR 1.2 

(95%CI 0.68-2.11) – same for 

each VUR Grades 

Scars on DMSA: 40% versus 

36% 

VUR persistence at 4 years: 

same rate 

UTI organisms: 

In Treatment 

Group: variable 

& multiresistant 

In Control 

Group: all 

E.coli, sensitive 

to all antibiotics 

 

Montini, 

Italy, 

200817 

RCT, 

randomisation 

by sealed 

envelopes, 

stratified by 

centre, VUR 

Grade, open-

labelled  

338 patients, aged 1m-101m 

(Treatment vs Control) 

VUR nil – 129 versus 81 

Gd I – 19 versus 11 

Gd II – 37 versus 21 

Gd III – 26 versus 14 

Compared co-trimoxazole or 

Augmentin vs no drugs for 1 

year 

Adequate power if assume 

risk of 20% in control and 

detect difference of 

30%,alpha 0.05 (1-sided), 

power 70% 

Compliance ensured by 

testing urine for antibiotics 

at visits & history 

Outcome assessed by: fever 

and bag urine for 

RM+Culture; DMSA at 1 year 

post UTI  

(Treatment versus Control 

Group) 

Risk of recurrent UTI:  

All – 7.1% versus 9.5%, ARR 

2.34% (95%CI -3.8 o 8.4%)  

Gd III – ARR 19.8% (95CI -

10.8 to 50.4%) 

Scars in new sites: 1.9% versus 

1.1%; at PN sites: 28.7% versus 

25.7% 

Recurrent UTI rates for VUR 

Gd 0, 1, 2, 3 were 3.8%, 6.7%, 

8.6%, 30% 

Cox model: VUR Gd is risk 

factor; older age is protective; 

no prophylaxis not a risk factor 

UTI organisms: 

similar, but 

resistant 

bacteria 

occurred in 8 

recurrences in 

treatment and 1 

in control 

group. 

26 patients 

defaulted, not 

affect results 

Roussey-

Kesler, 

France, 

200815 

RCT; Central 

randomisation; 

stratified by 

gender, VUR 

Grade 

225 patients, aged 1m-3y, 

boys uncircumcised 

(Treatment versus Control) 

VUR Gd I – 8 versus 14 

Gd II – 70 versus 77 

Gd III – 24 versus 30 

Compared co-trimoxazole 

versus no drug for 18 mths 

 

Adequate power: assume risk 

30% in control, detect 

difference of 20% 

Compliance: not mentioned 
(In treatment group, 27% of 

recurrence by organism 

sensitive to co-tri, ? non-

compliant) 

Outcome assessed by: bag or 

CCU for dipstix + culture 

monthly or when symptoms+;  

DMSA at 4-6 mths post UTI 

recurrence 

(Treatment versus Control 

Group) 

Total UTI: 17% versus 26% 

Febrile UTI: 13% versus 16% 

No difference by survival 

analysis for whole group; but 

significant difference for boys 

with p=0.013 (all Gd) and 0.04 

(Gd III). 

 

Default cases (8 

in treatment, 5 

in control 

group) 

considered as 

censored 

Craig, 

Australia, 

200918 

RCT, central 

randomisation 

by computer, 

stratified by 

centre, age, 

sex, VUR, no. 

576 children, aged 0-18 yr, 

median age 14 mths, 64% 

girls, 4% of boys were  

circumcised 

(Treatment versus Control) 

VUR nil  -- 119 versus 115 

780 needed for a Power of 

80% with 2-sided  

type I error of 5% and 

nonadherence rate of 10%, 

assuming event rate of 29% in 

placebo group and treatment 

(Treatment versus Control 

group) 

Symptomatic UTI recur in 

13% vs 19%, ARR 6%, HR 

0.61 (95CI 0.4 to 0.93) 

Effect similar across all VUR 

During study 

period, 16-31% 

of patients 

stopped the 

study 

medication for 
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of UTI; 

4 centres; triple 

blind 

Gd I or II  -- 57 versus 57 

Gd III to V – 65 versus 64 

Unknown – 47 versus 52 

Compared co-trimoxazole 

12mg/kg/day vs placebo; FU 

for 12 mths 

rate of 20%. Only 576 

recruited, already showed 

significant diff.  

Compliance by checking 

medicine bottle and 

questionnaire 

Outcome: symptomatic UTI 

(Symptoms + culture of single 

pathogenic organism from 

SPU or >10^7cfu/ml from 

catheter or 10^8/ml from 

msu) 

2nd outcome: febrile UTI 

>38C, hospitalisation, DMSA 

deterioration; resistant 

organisms 

grades (ARR ranged 6-8%, but 

not significant due to small 

sample) 

For febrile UTI, 7% versu s 

13%, HR 0.49 

DMSA results - no difference 

 

reasons other 

than UTI 

recurrence, but 

the proportion 

was similar for 

the 2 groups. 

No diff in 

adverse events 

Swedish 

Reflux 

Trial, 

201019 

RCT, open 

non-blind,  

3 arms:  

69 prophylaxis (co-

trimoxazole 1mg/kg) versus  

66 injection with DxHa 

versus  

68 surveillance (no drugs); 

Aged 1-2 yr; 128 girls, 75 

boys 

VUR Gd III in 126; Gd IV 

in 77; 

DMSA scars in 23% girls and 

59% boys at entry 

  

 

97 per group planned to 

achieve power 80%, assuming 

febrile UTI recurrence rate 

10% in endoscopic, 40% in 

prophylaxis, 60% in 

surveillance group 

Compliance: not mentioned 

UTI defined by culture >10^5 

in msu/bag + symptoms + 

inflammatory lab test 

Febrile UTI >38.5C 

2nd outcome: VUR at 2 yr, 

DMSA at 2 yr 

Assessor of VUR and DMSA 

blind to groups  

(Prophylaxis versus endoscopic 

versus surveillance group) 

Febrile UTI: 67 recurrence in 

42 girls (11% prophyl vs 14% 

endoscopic versus 42% 

surveillance groups p<0.0001) 

and 8 recurrence in 7 boys (no 

diff) 

VUR resolved or became Gd 

I-II in 39% versus 71% versus 

48% (71% improved VUR after 

one injection, 86% after two 

injection, but recurred in 20% at 

2 yr) 

DMSA deterioration: in 7/75 

boys; 17/128 girls; 6% 

prophylaxis vs 12% 

endoscopic versus 18% 

surveillance groups (p 0.11); 

In girls, new scars occurred in 

none 0% prophylaxis versus 5 

endoscopic versus 8 

surveillance groups (p 0.0054 

prophylaxis versus 

surveillance); more in those 

with recurrent febrile UTI.  

Strengths: 

Large sample; 

age and VUR 

grade 

homogeneity, 

close 

monitoring of 

UTI recurrence, 

good adherence 

to protocol with 

repeat DMSA in 

99%, ITT 

analysis, <10% 

changed 

treatment, 1 

defaulted FU 
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Table 2: Comparison of recent National Guidelines (and this new local guideline) on management of UTI in young children 

 
 NICE11 AAP22 Italian20 Australian21 Hong Kong (current 

guideline) 

Intended to cover age 

group? 

Infants and young 

children (mentioned <6 

months, 6-36 months, 

>36 months) 

2-24 months 2 months to 3 years Young children 

(mentioned <3 

months or >3 

months) 

2-24 months 

Who to test for UTI? All febrile children Low risk <1% 

chance 

observe 

Different risk 

criteria for boys, 

girls 

All febrile children All febrile 

children 

All febrile children 

Initial bedside tests? Urinalysis 

RM for <6 months 

Dipstix for >36 months 

(no need for culture) 

Both for 6-36 months 

Pyuria OR 

nitrite  proper 

sample for 

culture 

Procalcitonin 

Urinalysis 

Urinalysis Urinalysis (dipstix plus 

microscopy) 

Proper urine sample 

for culture? 

CVU preferred than 

Catheter, SPA 

Catheter, SPA 

(no comments 

on CVU) 

CVU (accepts bag 

urine) 

CVU preferred 

than Catheter or 

SPA 

(depends on 

local experience 

& urgency) 

Catheter, SPA, or CVU 

(depends on urgency) 

Culture criteria Single growth 

CFU not specified 

Single growth 

of uropathogen 

>5x10^4 

CFU/mL 

 Definite if SPA 

(any growths); 

Catheter(>10^4)

; CVU(>10^5) 

Probable if 

Catheter(>10^3 

or 2 org); 

CVU(>10^4 or 

2 org) 

Definite if SPA (any 

growths); Catheter(>10^4); 

CVU(>10^5) 

Probable if Catheter(>10^3 

or 2 org); CVU(>10^4 or 2 

org) 

Acute treatment: 

 

Oral Px; 

IV if not tolerate oral Px 

Oral Px; 

IV if not 

tolerate oral Px 

Oral Px; 

IV if not tolerate 

oral Px 

Oral Px; 

IV if not tolerate 

oral Px 

Oral Px; 

IV if not tolerate oral Px 

 For 7-14 days For 7-14 days For 7-14 days For 7-10 days For 7-14 days 

 Local sensitivity pattern Local sensitivity 

pattern 

Local sensitivity 

pattern 

Local sensitivity 

pattern 

Local sensitivity pattern 

Imaging strategy after 

first UTI? 

RBUS for all; 

VCUG or DMSA 

depending on 1) age, 2) 

atypical UTI, 3) 

recurrent UTI 

 

VCUG +/-DMSA if 

abnormal RBUS  

RBUS for all; 

VCUG if 

abnormal 

RBUS; if 

recurrent UTI 

RBUS for all; 

VCUG if 1) risk 

factors# 

2) recurrent UTI 

3) abnormal RBUS 

RBUS for all; 

VCUG if 

abnormal RBUS  

 

VCUG 

considered 

based on  

physicians and 

parental 

preferences (if 

atypical UTI or 

recurrent UTI) 

RBUS for all; 

VCUG if abnormal RBUS 

or recurrent UTI 

VCUG considered, based 

on  physicians and parental 

preferences, if risk factors 

present* 

DMSA? Included in workup Not 

recommended 

unless in 

research 

DMSA at 6 months 

if abnormal RBUS 

or VUR 

When VCUG 

needed. 

Grade III or above VUR or 

recurrent UTI 

 

Prophylactic 

antibiotic indications 

 

For recurrent UTI (with 

or without VUR) 

 

Not addressed 

 

1) Before VCUG 

if decided to do 

 

No definite 

recommenda-

 

Recommended for recurrent 

UTI  in Grade III or above 
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it 

2) VUR grade 3 

or above 

3) Recurrent UTI 

(3x/yr) 

tion. 

Considered in 

those “at high 

risk of 

recurrence or 

renal damage” – 

VUR grade III 

or above; 

recurrent UTI; 

infants; ill 

condition at 

index UTI 

VUR; Considered for 

recurrent UTI in Grade II, I 

or no VUR 

 
Note: @Atypical UTI as defined by NICE Guideline: ill, abdominal mass, renal impairment, poor urine stream, non-E.coli, 

septicaemia. 

# Risk factors as defined by Italian Guideline: Abnormal prenatal US, First degree relative VUR, Septicaemia, Renal 

insufficiency, Male<6 months old, Likely non-compliant family, Abnormal bladder emptying, No clinical response 

to correct treatment in 72 hr, Non-E.coli UTI 

*Risk factors are those included in defining atypical UTI in NICE Guideline, or those defined in Italian Guideline. 

Abbreviations: CVU clean void urine; SPA suprapubic aspirated urine; CFU colony forming units; Px treatment; VCUG 

voiding cystourethrogram; RBUS renal bladder ultrasound scan; DMSA dimercaptosuccinic acid scan
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Table 3: Characteristics of bedside urinalysis tests for UTI  

 

Tests Sensitivity (%) Specificity (%) Range of positive 

likelihood ratios# 

WBC seen on microscopy:    

   > 5/hpf (centrifuged) 73*; 79^ 81*; 67^ 2.5-3.9 

   > 10/mm3 (uncentrifuged) 77^ 89^ 7 

Gram stain, any organisms 93^ 95^ 18.6 

Bacteria seen on microscopy 81* 83* 4.8 

Leukocyte esterase (LE) +ve 83*; 83^ 78*; 84^ 3.8-5.2 

Nitrite +ve 53*; 50^  98*; 98^ 25-26.5 

Nitrite or LE +ve 93*; 88^ 72*; 93^ 3-13.3 

Any positive test (Nitrite, LE, or 

microscopy for WBC and bacteria) 

99.8* 70*  

Source: * AAP technical report
1
; ^Gorelick and Shaw

28
; #Moyer et al.

29
 

 

 

 

 

Table 4: Diagnostic criteria for febrile UTI 

 

 Colony-forming units on culture Confirmed 

UTI 

Probable  

UTI 

Scenario: fever +/- urinary symptoms + pyuria (by dipstix or microscopy)  

SPA urine Any +ve growth of uropathogens Yes  

Catheter urine >10^4, single growth Yes  

 10^3 – 10^4, or >2 uropathogens No Yes 

 <10^3 No No 

Clean catch urine >10^5, single growth Yes  

 10^4 – 10^5, or >2 uropathogens No Yes 

  <10^4 No No 

Scenario: asymptomatic + negative urinalysis 

 SPA/catheter/Clean 

catch urine 

Any growth  Contaminant or 

asymptomatic bacteriuria 
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Figure 1: Strategy to diagnose febrile UTI 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Suspected UTI and ill Suspected UTI and not ill 

SPA or catheter urine for 
urinalysis and culture (+ other 
sepsis workup), followed by 

antibiotics 

Option 1: SPA or catheter urine for 
urinalysis and culture; or  
 

Option 2: Bag/midstream urine for 
urinalysis, if positive, proceed to SPA or 
catheter or midstream urine for urinalysis 
and culture  

Start antibiotics if SPA/catheter/MSU 
urine sample shows positive urinalysis 

Fever with no obvious focus of infection 
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       Figure 2: Strategy of investigations after febrile UTI 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

        

 

 

 

 

Febrile UTI no.1 

No risk factors Risk factors 

USG 

USG normal USG abnormal 

FU for recurrence (+educate s/s of 
recurrence, look for bladder/bowel 

dysfunction) 

No recurrence 

Close case after 1 yr 
Recurrence, UTI no.2 

Parents more 
concerned about 

risks of VCUG 

Parents more concerned 
about missing urological 

abnormalities 

USG+VCUG 

>/=Gd3 VUR </=Gd2 VUR 

DMSA 

FU for recurrence; considers 
antibiotic prophylaxis 

(depending on parental 
concerns and degree of 

renal scarring) 
VCUG if not done already 

Considers antibiotic prophylaxis 

</=Gd2 VUR >/=Gd3 VUR 

FU for recurrence; 
look for voiding 
dysfunction or 

structural 
abnormalities 

DMSA, recommends 
antibiotic prophylaxis 

No scarring 

Recurrence, UTI no.3 

Severe renal scarring 

Refers to Surgeon for 
voiding dysfunction Ix, 
Deflux/reimplantation, 

circumcision 

Optional 


