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Abstract
Urinary tract infections (UTIs) are among the most frequent bacterial diseases in infants and children. Physician adherence 
to recommendations is notoriously often poor, but no data are available on UTIs management in the emergency setting. In 
this multicenter national study, we investigated the policies regarding UTIs management in children aged 2 months to 3 years 
in Italian emergency units. Between April and June 2021, directors of the emergency units were invited to answer an online 
survey on the following items: diagnostic approach to children with fever without an apparent source, therapeutic approach 
to UTIs, the use of kidney and urinary tract ultrasound, and the criteria for hospitalization. A total of 121 (89%) out of 139 
of invited units participated in the study. Overall, units manage children with a suspected or confirmed UTI according to 
available recommendations for most of the items. However, in almost 80% (n = 94) of units, a sterile perineal bag is used 
to collect urine for culture. When urine is collected by cathether, heterogeneity exists on the threshold of bacterial load 
considered for UTI diagnosis. 

Conclusions: Available recommendations on UTIs in children are followed by Italian emergency units for most of the 
items. However, the methods to collect urine specimens for culture, one of the crucial steps of the diagnostic work-up, often 
do not align with current recommendations and CFU thresholds considered for diagnosis largely vary among centers. Efforts 
should be addressed to validate and implement new child and family friendly urine collection techniques.

What is Known:
• Several guidelines are published on the management of children with suspected or confirmed urinary tract infection.
• No data are available on the management of pediatric urinary tract infections in the emergency setting.
What is New:
• Almost 80% of the Italian emergency units employ a sterile perineal bag to collect urine for culture.
• Diagnostic CFU thresholds largely vary among centers.
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Introduction

Urinary tract infections (UTIs) are among the most common 
bacterial diseases in childhood. To improve their manage-
ment, both national and international guidelines have been 
developed in the last decades [1–8]. However, physician 
adherence to available recommendations is often poor [9]. 
For instance, previous surveys among primary care physi-
cians showed that antimicrobials are widely prescribed for 
outpatient UTI cases without urine culture testing [10, 11]. 
The difficultness associated to the urine collection might, at 
least in part, explain these findings [12, 13].

Although UTIs are a frequent cause of emergency unit 
encounters [14], no data are available on their management 
in this setting. Therefore, the aim of this study was to inves-
tigate the policies regarding pediatric UTIs management in 
emergency units.

Material and methods

We conducted a multicenter national survey (the Italian Uri-
nary Tract Infection—ItaUTI—study) among Italian emer-
gency units between April and June 2021. Eligible for this 
study were all (both general and pediatric) emergency units 
taking care of children.

Invitation of the units 

The heads of the emergency units were invited to fill-in an 
online structured survey on Google Forms platform. To obtain 
representative, national data, all directors of the emergency 
units of the national society of pediatric emergency physicians 
(“Accademia Medica Infermieristica di Emergenza e Terapia 
Intensiva Pediatrica, AMIETIP”) were invited. Moreover, 
we invited the directors of the main emergency units of Ital-
ian provinces even if not affiliated to the AMIETIP society. 
Three e-mail reminders (one every two weeks) were sent. If 
no answer was obtained after these attempts, a phone call to 
the unit was performed.

Questionnaire development

The survey was initially developed by two pediatric neph-
rologists (G.M. and M.G.B.) and two pediatric emergency 
physicians (G.P.M. and F.C.) based on current Italian 
recommendations on UTIs management [2] on subjects 
aged 2 months to 3 years. A pilot test was then undertaken 
among 10 members or active collaborators of the scientific 

committee of AMIETIP. Two of them asked to modify 
only one question to increase its clarity (overall agree-
ment of 95%). The final version of the questionnaire (sup-
plementary material, section “Methods”) comprised three 
main sections: (1) the first section addressed the charac-
teristics of the emergency unit including the name and 
town of the hospital, the total number of children and the 
number of children with UTIs seen on average every year, 
the frequency of pediatric infectious disease or kidney dis-
ease specialist consultations, and the availability of written 
recommendations on UTIs diagnosis and management in 
the emergency unit; (2) the second section investigated 
the diagnostic approach to children with fever without an 
apparent source including the use of urine dipstick in chil-
dren, the urine dipstick findings considered for the diagno-
sis of UTI, the urine microscopy employment, the methods 
of urine collection for urinary dipstick and urine culture, 
the threshold of colony-forming units (CFU)/ml assumed 
for the diagnosis of UTI on urine culture, and the blood 
testing (e.g. blood cell count, inflammatory markers, renal 
function and electrolytes) in children with a suspected 
UTI; (3) the last section addressed policies about thera-
peutic approach of confirmed cases, including timing of 
antimicrobial prescription, choice of empiric antimicrobial 
treatment, the use of kidney-urinary tract ultrasound and 
the criteria for hospitalization. Only a single choice was 
possible for all questions, except for the question concern-
ing the criteria for hospitalization for which more than one 
option could be selected. The answers were automatically 
collected into an online database and then transferred to 
an excel spreadsheet.

Data analysis

No missing data were expected since completion of all 
answers was mandatory. Categorical variables were 
reported as frequencies and percentages. The percentages 
of agreement between the policies adopted by the emer-
gency units and recommendations from the Italian [2] and 
European Urology Association [1], the National Institute 
for Health and Care Excellence (NICE) [5], and the Amer-
ican Academy of Pediatrics [7, 8] guidelines were also 
assessed. For questions with a discrepancy > 50% between 
the units’ answers and the Italian guidelines recommenda-
tions, the Fisher exact test was used to assess a possible 
difference between units managing ≥ 100 UTIs cases per 
year and the other units and units with available written 
recommendations on UTIs diagnosis and management and 
the other units. A p < 0.05 was assumed as significant.
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Results

Participant unit characteristics

A total of 121 (89%) out of 139 of invited units participated 
in the survey. The characteristics of the participating units 
are given in Table 1. The centers were located throughout 
Italy as shown in the Fig. 1.

Diagnostic approach to pediatric UTIs

Urinary dipstick

In the majority (N = 102, 84%) of units, a urine dipstick is 
always performed in the diagnostic work-up of a febrile 
child with no apparent source. In 14% of the units, a urinary 
dipstick is performed in ≥ 50% of cases, while in 2 units 
in < 50% of cases. For this purpose, a sterile perineal bag is 
employed in 95% (N = 115) of the units and in only 4 (3.3%), 
a clean catch is used. The concurrent positivity for leuko-
cyte esterase and nitrites is considered for the diagnosis of 
UTIs in 76% of units and the positivity for only leukocyte 
esterase in 13%.

Urine culture

In more than three quarter of units (n = 94, 78%), a sterile 
perineal bag is used to collect urine for culture. In only 16 
(13%) and 9 (11%) of the units, either a bladder catheter or 
a clean catch of urine is chosen, respectively.

Table 1  Characteristics of the Italian emergency units involved in the 
survey

N (%)

Geographical area
   North 62 (51)
   Center 25 (21)
   South and Islands 34 (28)

Number of visits per year
   < 5000 30 (25)
   5000–10,000 33 (27)
   10,000–20,000 35 (29)
   > 20,000 23 (19)

Number of pediatric UTI managed per year
   < 50 46 (38)
   50–100 45 (37)
   100–200 14 (12)
   > 200 16 (13)

Frequency of consultation with a pediatric infectious disease 
specialist for UTI management

   Never 109 (90)
   < 50% 0 (0.0)
   ≥ 50% 0 (0.0)
   Always 12 (10)

Frequency of consultation with a pediatric nephrologist for UTI 
management

   Never 75 (62)
   < 50% 33 (27)
   ≥ 50% 9 (7.4)
   Always 4 (3.3)

Availability of recommendations on UTI management
   Yes 90 (74)
   No 31 (26)

Fig. 1  Italian provinces with at least one unit invited: in grey color 
those with at least one participant center, in light gray color those 
without any participating unit. We were not able to invite any unit 
in two provinces (dark gray color)
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The CFU/ml thresholds adopted for the diagnosis of 
UTI are shown in Fig. 2: overall, 94% of centers consider 
100.000 CFU/ml in specimens collected by sterile perineal 
bag and 50% consider 10.000 CFU/ml in specimens col-
lected by bladder catheter.

Further investigations

Microscopic urinalysis is never performed in 33 (27%) units. 
On the contrary, in 30 (25%) units, it is always requested 
in the diagnostic work-up of UTIs. Blood tests are always 
performed in 45% (N = 56) of the units and never in only 
7% (N = 8).

Therapeutic approach and management 
of confirmed cases of UTIs

Antimicrobial therapy

An antimicrobial treatment is prescribed immediately after 
urine collection for culture in the majority (N = 105, 87%) 
of units. On the contrary, antimicrobial treatment is immedi-
ately prescribed without urine collection for bacteriological 
studies in a low percentage (N = 4, 3.3%) of units. Amoxicil-
lin-Clavulanic acid is prescribed as first-line empiric treat-
ment (N = 105, 87%) at a dosage between 50 and 90 mg/kg 
body weight (N = 100, 95%) in most units. Amoxicillin alone 
is used by a minority of units (N = 10, 8.3%).

Criteria for hospitalization

The criteria adopted for hospitalization are given in 
Table 2. The persistence of fever despite a 3-day course of 

antimicrobial treatment and an expected poor adherence 
to treatment are the most common criteria implemented in 
most units (83% and 78%, respectively).

Kidney and urinary tract ultrasound

Most units (N = 72, 60%) always perform a kidney and uri-
nary tract ultrasound following the first episode of UTI. A 
total of 22 units (18%) perform an ultrasound only in chil-
dren with pathological prenatal ultrasound findings and 17 
(14%) if UTI is caused by microorganism other than E. coli. 
Approximately 40% (N = 47) of units perform ultrasound 
immediately or within 48–72 h and 19 (16%) one month 
after the UTI episode (Fig. 3). The remaining results are 
reported in the online supplementary material.

The agreement between the policy adopted by the emer-
gency units and the recommendations of the Italian and 
European Urology Association, the NICE, and the American 
Academy of Pediatrics guidelines and are given in Table 3. 

Fig. 2  Left: bacterial load 
(colony-forming units/ml) con-
sidered diagnostic for urinary 
tract infection in urine collected 
by perineal bag. Right: bacterial 
load (colony-forming units/ml) 
considered diagnostic in urine 
collected by bladder catheter

Table 2  Criteria for hospitalization of children with UTIs. The ques-
tion allowed multiple answers

N (%)

Persistence of fever despite an appropriate 3-day course of 
antimicrobial treatment

101 (84)

Expected poor adherence to treatment 94 (78)
Age < 6 months 72 (59)
Fever with chills 59 (48)
Children on antibiotic prophylaxis for previous UTIs 

episodes
54 (45)

Age < 12 months 22 (18)
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The features considered in the urinary dipstick for the diag-
nosis of an upper urinary tract infection in a febrile child, 
the method used for urine collection for culture, the bacterial 
load considered diagnostic for a UTI in urine, the request of 
blood exam and the timing of kidney and urinary tract ultra-
sound were the items with a discrepancy > 50% between the 

Italian guidelines and units’ answers. Units managing ≥ 100 
UTIs yearly used more frequently bladder catheterization 
to collect urine compared to the other units (27% vs 8.8%, 
p = 0.02). No other difference was observed for units man-
aging ≥ 100 UTIs or those with the availability of written 
recommendations on the other items.

Fig. 3  Left: indications for kidney-urinary tract ultrasound in a febrile child in a good condition with a first episode of UTI. Right: timing of 
kidney-urinary tract ultrasound

Table 3  Agreement between available recommendations on UTIs for children and the policies of the emergency units (N = 121) included in the 
survey

NA not applicable, AAP American Academy of Pediatrics, NICE National Institute for Health and Care Excellence
a  Kidney and urinary tract ultrasound is also recommended in cases > 6 months of age

Item Italian 
guidelines

AAP 
guidelines

NICE guidelines European Society of 
Urology guidelines

Collection of a urinary dipstick in subjects with fever without an apparent 
source of infection

84% NA 84% 84%

Urine collection for urinary dipstick 98% 1.6% 98% 98%
Features considered in the urinary dipstick for the diagnosis of an upper 

urinary tract infection in a febrile child
13% 13% 75% 75%

Urine collection for culture 13% 13% 9.1% 13%
Bacterial load considered diagnostic for a UTI in urine collected by 

perineal sterile bag
94% NA NA NA

Bacterial load (colony-forming units / CFU) considered diagnostic for a 
UTI in urine collected by bladder catheter

48% 17% 11% 59%

Blood exams 24% 24% 24% NA
Empirical antimicrobial oral treatment 87% 87% 87% 4.9%
Dosage of oral Amoxicillin Clavulanate 88% 0.8% 88% NA
Timing of antimicrobial oral treatment 87% NA 87% 87%
Kidney and urinary tract ultrasound at the first UTI episode 60% 60% 14%a 60%
Timing of kidney and urinary tract ultrasound 33% 49% NA 21%
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Discussion

Here, we report the first study investigating the diagnosis 
and management of pediatric UTIs in the emergency units. 
The findings of this nationwide survey, which had a remark-
ably good response rate at almost 90%, point out that chil-
dren aged 2 months to 3 years with a suspected or confirmed 
UTI are mostly managed according to currently available 
recommendations.

On the other hand, the survey shows that the adopted 
techniques to collect urine for culture are often not per-
formed in accordance with the guidelines, and CFU thresh-
olds for diagnosis vary among centers.

The discussion will focus on three points of the survey: 
1. the diagnostic work-up, 2. the criteria for hospitalization, 
3. the therapeutic approach.

In febrile infants without an apparent source of fever, uri-
nalysis is currently recommended by many authorities [1–3]. 
In line with this advice, our study shows that in most of the 
Italian emergency units (84%), a urine dipstick is obtained 
in children without an apparent source of fever. However, 
some units do not routinely perform a urine dipstick in these 
patients. The latter finding should be considered since the 
rule-out of a UTI may be helpful to establish the likeli-
hood of a viral infection and avoid an overprescription of 
antimicrobials.

The evidence of pyuria is currently considered more rel-
evant than the presence of nitrituria in the diagnostic workup 
of UTIs [2]. Most units require the positivity for both pyuria 
and nitrituria to rule in a diagnosis of UTIs, while a minority 
of units considers leucocytes only. This attitude likely reflects 
that currently available dipsticks determine both parameters. 
Considering the tendency to overprescribe antimicrobials [15], 
future studies should investigate the impact of these different 
attitudes on the management of suspected cases of UTI.

The growth of pathogens in an uncontaminated urine 
specimen is the cornerstone for UTI diagnosis [16]. For this 
purpose, bladder catheterization and suprapubic puncture are 
considered the gold standard to collect urine both in infants 
and in not-toiled trained children [2]. Due to the risk of con-
tamination, the current guidelines advise against the use of 
perineal bag [1–8]. This survey shows that sterile perineal 
bag is used in most of the emergency units. This finding is 
in line with figures observed among European primary care 
physicians [10]. It is fairly predictable that invasive techniques 
such as bladder catheterization and suprapubic puncture 
might be challenging in the outpatients setting. However, the 
widespread use of perineal bag also in the emergency units 
suggests that this attitude is likely an ingrained habit among 
pediatricians. Emergency care providers would rather rarely 
employ bladder catheterization or suprapubic puncture likely 
because these are personnel and time intensive, and a possible 

source of pain for children and distress for caregivers [17, 18]. 
New strategies, such as the collection of urine from nappy pad 
or bladder stimulation technique to obtain midstream urine, 
might be an interesting and promising alternative [16, 19]. 
We suggest that the emergency units review their practice 
by considering and validating new urine collection methods 
for culture that may be effective and safe also in centers with 
limited staffing and resources, and in small centers.

As for the CFU cut-off for UTI diagnosis, the standard 
threshold of ≥  105 CFU/ml on urine obtained in a sterile 
perineal bag is utilized by almost all units. The threshold 
for urine collected by more invasive procedures is heter-
ogenous. These data confirm that no consensus exists as 
to what threshold should be considered for the diagnosis 
of UTIs [20] and new studies are needed to define this gap 
of knowledge.

More and more data suggest that children affected by a 
febrile UTI can be feasibly managed as outpatients [21]. The 
results of our survey are in line with this approach, because 
only an expected poor adherence to treatment and fever per-
sistence despite an appropriate 3-day antimicrobial course 
are reasons for hospitalization in most units.

The results of this study point out that oral Amoxicillin, 
alone or more frequently associated with Clavulanate, is the 
empirical treatment prescribed by most emergency units. 
This policy likely reflects the fact that in Italy, four out of 
five community acquired childhood UTIs are caused by E. 
coli and ~ 70% of these pathogens are sensitive to Amoxicil-
line-Clavalunate [22].

This study has limitations and strengths. First, our ques-
tionnaire was pilot tested but not validated. Second, the 
responses are based on self-reports and might not fully 
reflect the day-to-day clinical practice. Future studies with 
data from medical records of the patients might further sup-
port the results of this study and quantitate the magnitude 
of overtreatment associated with the use of perineal bag 
instead of that of bladder catheter for urine culture. Third, 
the study was limited to diagnosis and management of 
UTIs within Italian emergency units and not all the Italian 
units and scientific societies were invited. Finally, we did 
not investigate if units followed Italian or other guidelines 
on UTI. The major strength is that this nationwide inquiry 
benefited from a response rate of about 90%. Information 
was gathered from units throughout all Italy including both 
small and large emergency units. Finally, almost all aspects 
of UTI management in children aged 2 months to 3 years in 
the acute setting were investigated.

In conclusion, this study shows that currently available 
recommendations on UTIs in children are followed by Italian 
emergency units for most of the items. On the other hand, 
the methods to collect urine specimens for culture, one of the 
crucial steps for UTI diagnosis, are not performed according 
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to the recommendations and CFU thresholds are heterog-
enous. Efforts should be addressed to develop and validate 
new child and family friendly urine collection techniques.

Supplementary Information The online version contains supplemen-
tary material available at https:// doi. org/ 10. 1007/ s00431- 022- 04457-0.
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