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Update on Urinary Tract 
Infections in Children:  
What’s New in 2019?

Urinary tract infections (UTIs) are a potential cause of fever in the pediatric 
patient. Early testing and a timely diagnosis are critical to avert complications 
and potential scarring of the kidneys. Complication rates in children younger 
than 90 days of age include bacteremia, meningitis, and urosepsis. The authors 
present a concise review of the current status of the diagnosis and management 
of pediatric UTIs.

— Ann M. Dietrich, MD, FAAP, FACEP

Introduction
Urinary tract infections (UTIs) are a common diagnosis during pediatric 

emergency department (ED) visits. It is estimated that annually almost 
400,000 pediatric visits to the ED involve a UTI diagnosis and that the 
annual nationwide economic burden of pediatric UTIs is more than $180 
million. Although the number of visits with a UTI diagnosis is increasing, 
overall admissions for UTIs and their complications are decreasing.1

UTIs are the second most common cause of infection diagnosed in 
children in the ED after general viral illnesses.2 They are also the most 
common cause of serious bacterial infections in infants, especially as the 
incidence of bacteremia and meningitis has decreased with the introduc-
tion of the Streptococcus pneumoniae and Haemophilus influenzae type b vac-
cines.3,4 If untreated, UTIs can lead to urosepsis, and have been shown to 
cause renal scarring.5-7 While there are concerns that renal scarring may 
place patients at risk for hypertension or chronic kidney disease, some have 
argued that there are no actual long-term sequelae from renal scarring.8,9

ED providers may struggle to decide when to test for a UTI in a well-
appearing pediatric patient. This is especially true in younger, nonverbal 
patients who are unable to express symptoms of discomfort and in children 
who are not yet toilet-trained and often require a urinary catheterization. 

This article will discuss the pathophysiology and common causes of 
pediatric UTIs, as well as how UTIs may present differently in different 
aged pediatric populations through various symptoms, physical exam find-
ings, and risk factors. In 2016, the American Academy of Pediatrics (AAP) 
published practice guidelines for the diagnosis and management of UTIs 
in infants 2-24 months old that reaffirmed many of their 2011 practice 
recommendations.3,10 This article also will review various ways to work up 
UTIs and interpret urine tests; discuss whether a bag specimen provides an 
adequate sample collection; identify which results on a urinalysis or urine 
dipstick warrant treatment without needing to wait for a culture to confirm 
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EXECUTIVE SUMMARY
 z A urinary tract infection (UTI) is an infection involving the 

bladder or kidneys, known as cystitis and pyelonephritis, 
respectively. In infants and nonverbal children, UTIs generally 
refer to both cystitis and pyelonephritis, since differentiating 
between the two in the younger population can be difficult. 
In older children, this may be easier to diff erentiate, since 
pyelonephritis can be associated with flank pain or white 
blood cell clumps on urinalysis.

 z In the pediatric population, females are at greater risk of 
devel oping UTIs after approximately 6 months of age. 
However, in neo nates, males have a higher incidence of UTIs.  
This is especially true if the boy is uncircumcised, which poses 
a significant risk factor for UTIs in male infants.

 z Clinicians should obtain a full septic workup in all febrile and 
hypothermic (temperature of < 36.0° C or 96.8° F) neonates. 
This includes urine studies, blood work including cul tures, and 
cerebral spinal fluid studies to rule out meningitis.

 z Per guidelines from the American Academy of Pediatrics, risk 
factors for UTIs in males aged 2-24 months include nonblack 
race, temperature ≥ 39° C, fever ≥ 24 hours (vs. 48 hours in 
females), and the absence of another source of infection. A 
patient with two or fewer risk factors (excluding circumcision) 
is deemed low risk, with < 1% chance of a UTI.

 z The consensus is that cultures should be sent on any 
specimen received via catheterization or suprapubic 
aspiration. In addition, any positive findings on urine dipstick 
or urinalysis obtained via clean catch or bag specimen in 
patients younger than 24 months of age should have cultures 
sent via a catheterized specimen. The decision to treat can be 
based on provider discretion. However, of patients who screen 
positive, providers should treat those who are nitrite positive, 
have a high degree of pyuria, or are high-risk (e.g., a 50-day-
old infant) and might have risk of decompensating before the 
cultures are returned.

the diagnosis; provide various treat-
ment options; and recommend which 
pediatric patients with UTIs warrant 
admission.

Of note, complicated conditions 
such as the immunosuppressed, the 
ill-appearing septic patient, and in-
depth discussion of neonatal fever are 
beyond the scope of this article.

Pathophysiology and 
Etiology

A UTI is an infection involving 
the bladder or kidneys, known as 
cystitis and pyelonephritis, respec-
tively. While the urethra is part of the 
urinary tract, urethritis is associated 
more commonly with sexually trans-
mitted diseases and is not considered 
a UTI in the traditional sense. In 
infants and nonverbal children, UTIs 
generally refer to both cystitis and 
pyelonephritis, since differentiat-
ing between the two in the younger 
population can be difficult. In older 
children, this may be easier to dif-
ferentiate, as pyelonephritis can be 
associated with flank pain or white 
blood cell clumps on urinalysis. (See 
Figure 1.)

The most common cause of UTIs 
is ascension of bacteria through the 
urethra. Given its presence in bowel 
flora, Escherichia coli is the most 
common pathogen, with some stud-
ies noting a prevalence of 83-93%. 
Other less common pathogens 
include Proteus mirabilis, Klebsiella, 

Enterobacter, Pseudomonas aerugi-
nosa, Staphylococcus saprophyticus, 
Enterococcus, and Citrobacter.11-14

Given their shorter urethra, adult 
females are at greater risk than males 
for developing UTIs. In the pediatric 
population, females are at greater risk 
of developing UTIs after approxi-
mately 6 months of age.15 However, 
in neonates, males have a higher 
incidence of UTIs.16 This is espe-
cially true if the boy is uncircumcised, 
which poses a significant risk factor 
for UTIs in male infants.

Sexual intercourse also will increase 
a female’s likelihood of developing a 
UTI. Thus, an adolescent female with 
her first UTI should prompt a pro-
vider to inquire about sexual activity 
to ensure safe sex practices.

History, Physical Exam, 
and Risk Factors

For nonverbal infants, fever often 
is the primary symptom of a UTI. 
Patients also may have vomiting, 
increased irritability, hematuria, or a 
change in urinary output. It is help-
ful to ask parents if there has been a 
history of UTIs in the past. In male 
infants, it also is important to ask if 
there is a history of circumcision and 
examine the patient’s genitals. On 
physical exam, suprapubic tenderness 
also has been shown to correlate with 
a higher likelihood of having a UTI.12 

In verbal children, the suspicion of 
a UTI may be guided by the history 

and physical exam. One study showed 
symptoms such as abdominal pain, 
dysuria, urinary frequency, or incon-
tinence were associated with an 
increased chance of a UTI; the same 
study did not find an association 
with UTI and malodorous urine.12 
Children also may note vomiting, 
back pain, or hematuria. 

On the physical exam in older 
pediatric patients, costovertebral 
tenderness could be suggestive of 
pyelonephritis, and suprapubic ten-
derness also may increase the likeli-
hood of a UTI by a factor of four.12 
Of note, 50% of adult women with 
at least one UTI symptom will have 
a UTI. Thus, symptoms alone may 
give providers enough confidence to 
empirically treat an adult woman for 
a UTI without sending official urine 
studies.17 However, this is not the case 
for the pediatric population in which 
patients with urinary symptoms have 
only a 7.8% prevalence of a UTI.15 
Thus, providers should send urine 
studies on pediatric patients and not 
just treat patients empirically based 
on symptoms.

Well-Appearing Febrile Infants 
and the Need for a UTI Workup

Since fever (defined as a tempera-
ture of at least 38.0° C or 100.4° F) 
often is the sole objective sign of a 
UTI in young infants, the question 
often arises as to when to order urine 
studies, especially if viruses are the 
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number one cause of fevers. Approach 
these patients based on their age in 
conjunction with AAP guidelines. 
(See Table 1.)

Neonates
For neonates up to 28 days, the 

recommendations are straightforward. 
Clinicians should obtain a full septic 
workup in all febrile and hypothermic 
(defined as a temperature of < 36.0° 
C or 96.8° F) neonates. This includes 
urine studies, blood work including 
cultures, and cerebral spinal fluid 
(CSF) studies to rule out meningitis. 
The prevalence of UTIs in febrile 
neonates is 15.4%.18 

Infants: 29-60 Days of Age
Given the prevalence of UTIs 

in young infants, we recommend 
obtaining urine samples in febrile 
infants younger than 60 days of age. 
The need for additional tests, such 
as blood and CSF studies, in well-
appearing infants in this age range 

has been an ongoing debate within 
the pediatric community. However, 
at minimum, obtain a urinalysis and 
culture.
Infants: 2-24 Months of Age

In febrile infants 2-24 months 
of age, the prevalence of a UTI is 
approximately 5-7%.3,15 The AAP 
guidelines note specific risk factors 
for UTIs based on the infant’s gender 
to help providers determine whether 
they should screen for a UTI. (See 
Table 2.) 

For female infants, risk factors 
included white race, age < 12 months, 
temperature ≥ 39° C, fever ≥ 2 days, 
and no other infectious source. If a 
female infant has only one risk factor, 
her probability of a UTI is less than 
1% and watchful waiting is a reason-
able plan. 

For male infants, by far the greatest 
risk factor for a UTI is being uncir-
cumcised.3 For febrile male infants 
younger than 3 months of age, the 

prevalence of a UTI in uncircumcised 
and circumcised males was 20.1% and 
2.4%, respectively.15 This validates 
the importance of testing for a UTI 
in febrile male infants younger than 
3 months of age, especially if they 
are uncircumcised. The rate of UTIs 
in febrile male infants declines after 
three months, with a prevalence of 
7.3% and 0.3% at ages 6-12 months 
for uncircumcised and circumcised 
males, respectively.15 After 12 months 
of age, the risk of a UTI in a circum-
cised male is low enough that testing 
can be based on clinical judgment and 
review of other risk factors. Per AAP 
guidelines, risk factors for UTIs in 
males aged 2-24 months include non-
black race, temperature ≥ 39° C, fever 
≥ 24 hours (vs. 48 hours in females), 
and absence of another source of 
infection. A patient with two or fewer 
risk factors (excluding circumci-
sion) was deemed low risk, with < 1% 
chance of a UTI. (See Table 2.)

Unique Risk Factors
Neonates

Among neonates, jaundice has been 
associated with urinary tract infec-
tions. Ozdogan et al found that 12.2% 
of infants between 2 and 14 days of 
age with elevated indirect bilirubin 
above phototherapy limits had UTIs. 
Of those patients with UTIs, 6.2% of 
patients had bacteremia.19 The ques-
tion then is when to test for a UTI 
when a neonate may have neonatal 
jaundice that simply warrants photo-
therapy. Although the topic is some-
what controversial, consider testing 
for UTIs in asymptomatic neonates 
with jaundice and elevated indirect 
bilirubin above phototherapy limits, 
patients with prolonged bilirubin not 
responding as expected to photo-
therapy, or patients with unexplained 
jaundice after 1 week of age.

Congenital Renal Abnormalities
Patients with congenital renal 

abnormalities are at increased risk 
of UTIs. Authors of a Danish study 
found that patients diagnosed pre-
natally with renal anomalies had a 
19% risk of developing a UTI by 2 
years of age compared to their normal 
cohort who had only a 1% risk. These 
patients also have the highest risk of 
sepsis (along with neonates).8 Thus, 

Figure 1. Urinary Tract Anatomy

Source: National Institute of Diabetes and Digestive and Kidney Diseases. The Urinary Tract & How It 
Works. Available at: https://www.niddk.nih.gov/health-information/urologic-diseases/urinary-tract-
how-it-works. Accessed Jan. 6, 2019.
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we recommend obtaining urine stud-
ies in febrile children with known 
renal abnormalities, especially in the 
absence of another source of fever.

Indwelling Foleys
For hospitalized patients, an 

indwelling Foley catheter or other 
instrumentation can put a child at 
risk for a UTI, most specifically from 
Candida, which has been shown to 
cause more than 50% of UTIs in a 
pediatric intensive care unit.20

Diagnostic Tests
Catheter vs. Clean Catch Urine  
vs. Bag Specimen

For children who are toilet-trained, 
a clean catch urine specimen is rea-
sonable. However, parental education 
should emphasize the need for a mid-
stream specimen to prevent contami-
nation from genital skin flora. This 

contamination may be demonstrated 
by squamous cells in the urinalysis. 
However, it also may cause false- 
positive results on the urinalysis 
interpretation and subsequent urine 
culture.

For children who are not toilet-
trained, many healthcare providers 
order a catheterized urine specimen 
because it provides a more accurate 
urine culture result, which is the gold 
standard of UTI diagnosis. However, 
urine via a bag or clean catch may be 
reasonable for a screening urinalysis 
or dipstick. If the results are negative, 
it can help rule out a UTI. However, 
urine from a bag or clean catch is less 
desirable for the urine culture and, 
thus, a positive urine screen often 
still will require a provider to obtain a 
catheterized specimen afterward.10

Although urethral catheteriza-
tion is a low-risk procedure, it can 

be perceived as painful and upset 
infants and their families. To decrease 
catheterization rates, the ED at the 
Children’s Hospital of Philadelphia 
implemented a protocol in which 
urine bags were placed rather than 
obtaining catheterized specimens 
immediately in febrile infants 6-24 
months of age. Patients with bags 
placed were encouraged to feed and 
were reassessed every 30 minutes. 
Patients with positive dipsticks sub-
sequently were catheterized for the 
culture. In this busy, urban ED, this 
method saved 30% of children from 
experiencing a urine catheterization. 
This method did not change their 
length of stay or revisit rates, and the 
culture positivity rates were similar 
with no missed UTIs.21

More recently, suggestions also 
have been made to consider obtaining 
urine screen via unique clean catch 

Table 1. Age-Based Indications to Screen for a Urinary Tract Infection in Well-Appearing 
Patients and Treatment Options

Age Signs and Symptoms Treatment Options*

0 to 28 days Fever/hypothermia
Unexplained jaundice

Inpatient: Ampicillin and gentamicin

29 to 59 days Fever Inpatient: Ceftriaxone 
Outpatient: Oral cephalosporin

2 months to 2 years

     Female Fever with ≤ 1 risk factor
Risk factors include:3

• White race
• < 12 months of age
• Temperature ≥ 39° C
• Fever ≥ 48 hours
• No other infectious source

Oral cephalosporin

     Male, uncircumcised Febrile <12 months of age Oral cephalosporin

     Male, circumcised Febrile < 6 months of age
OR
Fever with ≤ 2 risk factors
Risk factors include:3

• Nonblack race
• Temperature ≥ 39° C
• Fever ≥ 24 hours
• No other infectious source

Oral cephalosporin

> 2 years Urinary symptoms, abdominal pain, or 
prolonged unexplained fever

Oral cephalosporin

* Please consult your local antibiogram for the appropriate first-line medications based on regional susceptibilities.
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method. In 2013, Herreros et al intro-
duced a noninvasive method to obtain 
urine in neonates in the ED. This 
involved feeding the infant, cleaning 
the genitals after 25 minutes, holding 
the infant under the armpits, tapping 
the bladder 50 times in 30 seconds, 
and then massaging the lower para-
vertebral back for 30 seconds. This 
was repeated for up to five minutes 
and required two to three provid-
ers. Herreros et al showed that this 
clean catch method had a sensitivity 
of 86% and a specificity of 80% in 
diagnosing UTIs in patients younger 
than 90 days of age.22 Labrosse used 
this method in infants younger than 
6 months of age and found it to be 
more successful in patients younger 
than 90 days of age. While the clean 
catch method specimens had a higher 
contamination rate compared to cath-
eterized specimens (16% vs. 6%), this 
was not a statistically significant dif-
ference; however, this could be due to 
sample size and power.23 

Special Consideration: Suprapubic 
Aspiration

Historically, suprapubic aspira-
tions were performed as an alternative 
method to obtain urine that pro-
vided accurate urine culture results. 
However, this is not done in the ED 
routinely because of providers’ lack of 
experience and the fact that providers 
usually can obtain urethra catheter-
ized specimens. The procedure is 

relatively safe if done correctly and 
sterilely. Indications for suprapubic 
aspirations primarily are for acute 
urinary retention or urgent need for a 
urine specimen after an unsuccessful 
urethra catheterization attempt, for 
example, as the result of a phimosis or 
labial adhesions.

Suprapubic aspiration is performed 
by placing the patient in a supine 
frog-leg position and palpating the 
bladder. Visualization of the blad-
der with an ultrasound can help 
confirm the location. If desired, local 
anesthesia can be administered topi-
cally or subcutaneously with a small 
wheal to decrease patient discomfort. 
Attach a syringe to a 22-gauge needle 
at least 3.5 cm long. Then, using a 
sterile technique, place the needle 1 
to 2 cm above the pubic symphysis 
at a 10- to 20-degree angle cepha-
lad. (See Figure 2.) Apply negative 
pressure to the syringe as the needle 
advances until the urine is aspirated. 
Complications from suprapubic aspi-
rations are reported minimally, and 
the use of ultrasound has been shown 
to increase the success rate.24,25

Urine Studies

Urine Dipstick
Screening tests are highly sensi-

tive so as not to miss patients with 
a possible infection. For urine dip-
sticks, the leukocyte esterase and 
nitrite results are of primary interest. 

Leukocyte esterase is a product of 
neutrophils and a marker of white 
blood cells in the urine. Nitrites are 
a product of bacteria that convert 
urinary nitrates to nitrites. Literature 
suggests that urine dipsticks that 
are positive for leukocyte esterase 
have a sensitivity up to 95%.26,27 
Additionally, nitrites are highly spe-
cific for infection.3 Thus, patients 
with nitrite-positive urine dipsticks 
should be treated. Since urine dip-
sticks do not provide information 
on pyuria or bacteriuria, if given the 
option, urinalysis should be obtained 
rather than a urine dipstick when 
possible.

Urinalysis
A positive urinalysis is consid-

ered to have any leukocyte esterase, 
nitrites, pyuria (≥ 5 white blood cells 
[WBCs] per high power field), or 
bacteriuria. For febrile infants younger 
than 60 days of age, a positive urinaly-
sis is 94% sensitive and 91% specific.28 
Per the AAP guidelines, a urinalysis 
with any evidence of leukocyte ester-
ase, nitrates, pyruria, or bacteriuria is 
almost 100% sensitive.3 Confirmation 
of a UTI is based on a suggestive 
urine analysis and a urine culture of  
> 50,000 colony-forming units (cfu) 
per milliliter of bacteria obtained 
from a catheterization.10 Therefore, 
urinalysis is an excellent screening 
tool, and urine cultures should be 
sent if there are any positive findings. 

Table 2. Probability of UTI in Febrile Infants 2-24 Months of Age Based on Gender  
and Risk Factors3

Gender Risk Factors

UTI Probability

< 1% < 2%
Female • White race

• < 12 months of age
• Temperature ≥ 39° C
• Fever ≥ 48 hours
• No other infectious source

≤ 1 risk factor ≤ 2 risk factors

Circumcised Male • Nonblack race
• Temperature ≥ 39° C
• Fever ≥ 24 hours
• No other infectious source

≤ 2 risk factors ≤ 3 risk factors

Uncircumcised Male Uncircumcised febrile males’ probability of UTI is greater than 1% just from being uncircumcised, 
even without taking into account other risk factors.
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Nitrites also have a very high specific-
ity (98%), so patients with a nitrite-
positive urinalysis should be treated 
without waiting for the culture results. 

Leukocyte esterase-positive uri-
nalysis results are not highly specific 
(78%), so providers should consider 
other factors (i.e., high-risk patient, 
degree of pyuria, bacteriuria) when 
deciding whether to treat prior to 
culture results. Likewise, pyuria alone 
has poor sensitivity (73%) and speci-
ficity (81%). Other causes of pyuria 
include chlamydia, appendicitis, 
Kawasaki’s disease, nephrolithiasis, 
balanitis, epididymitis, urethritis, and 
even exercise and viral infections.29 
(See Table 3.) However, a high degree 
of pyuria (e.g., > 50 WBCs per high 
power field) in the urine in the right 
clinical setting should increase the 
suspicion of a UTI. 

One benefit of urinalysis is that 
a completely negative study means 

there is < 1% chance of UTI in 
nonverbal patients younger than 24 
months of age.3,23 We would recom-
mend not treating the patient. If the 
culture is positive, treatment can be 
based on provider discretion, since a 
positive urine culture with a negative 
urinalysis has a reasonable chance of 
being a contaminant or asymptomatic 
bacteriuria.3

Of note, urine should be tested 
within one hour of obtaining the 
sample (or within four hours if the 
sample is refrigerated) to maintain 
the accuracy of the results and pre-
vent bacterial growth.10

Urine Culture
A urine culture always should 

be sent when obtaining urine from 
catheterized specimens from all pedi-
atric patients. This is because of the 
false-negative rates in which 9-10% 
of pediatric patients without pyuria 

later still are confirmed to have a 
UTI.30 This may be due to pediatric 
patients having less of an inflamma-
tory response to an early UTI or not 
concentrating their urine as much 
as adults. In addition, per the 2016 
AAP guidelines, a definitive diagno-
sis of a UTI requires a urine culture 
with more than 50,000 cfu/mL of 
bacteria obtained from a catheteriza-
tion or suprapubic aspiration, along 
with a supporting urinalysis showing 
white blood cells (pyuria) or bacteria 
(bacteriuria).10 

Although a urine culture from a 
catheterized sample has a high sensi-
tivity and specificity (95% and 99%, 
respectively), it often takes one to two 
days to grow. Therefore, it is impor-
tant for healthcare providers to know 
which urine screening results (i.e., the 
urine dipstick or urinalysis) should 
reassure them that a pediatric patient 
does not need treatment or what 

Figure 2. Suprapubic Aspiration Technique

1. Restrain the infant and place her in a frog-leg position. 
Prepare and drape the skin, and raise a skin wheal with local 
anesthetic to reduce discomfort. Despite the safety of this 
procedure, it may be disconcerting for worried parents, and 
they may wish to leave the room during the aspiration.

2. Puncture the abdominal wall with a 22-gauge needle in 
the midline approximately 1 to 2 cm cephalad to the superior 
border of the pubic bone. Keep the syringe perpendicular 
to the plane of the abdominal wall (usually 10 to 20 degrees 
from the true vertical). The bladder is an abdominal organ in 
infants, and placing the needle too close to the pubic bone 
or angling toward the feet might cause the needle to miss 
the bladder. Localizing the bladder with bedside ultrasound 
facilitates this procedure.

Reprinted with permission. This image was published in Roberts and Hedges' Clinical Procedures in Emergency Medicine and Acute Care. 7th ed. Davis J, 
Silverman M. Urologic Procedures. Copyright Elsevier 2019.

22-gauge 
needle

Pubic bone

Bladder

10-20°
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results should drive them to empiri-
cally treat for a UTI before waiting 
for the culture results.

The consensus is that cultures 
should be sent on any specimen 
received via catheterization or supra-
pubic aspiration. In addition, any 
positive findings on urine dipstick 
or urinalysis obtained via clean catch 
or bag specimen in patients younger 
than 24 months of age should have 
cultures sent via a catheterized speci-
men. The decision to treat can be 
based on provider discretion, although 
of patients who screen positive, pro-
viders should treat those who are 
nitrite-positive, have a high degree 
of pyuria, or are high-risk (e.g., a 
50-day-old infant) and might have 
risk of decompensating before the 
cultures are returned.

Additional Workup
When is obtaining urine enough 

in evaluating a pediatric patient? 
Any toxic-appearing child should be 
worked up accordingly and is beyond 
the scope of this article. However, the 
following discussions address when to 
consider obtaining additional studies.

When Should I Check Blood?
All febrile neonates should have 

blood drawn, including blood cul-
tures. In infants 29-60 days of age or 
even 29-90 days of age, the thresh-
old to obtain blood is less clear, and 
providers should follow their institu-
tional guidelines. After 60 days, well-
appearing patients with confirmed 
UTIs do not warrant blood studies. 
However, patients older than 60 days 
of age with signs of sepsis may need 
blood drawn for assessment, fluid 
resuscitation, and/or intravenous 
antibiotics.

When Should I Perform a Lumbar 
Puncture?

Some ED providers naturally may 
wonder if they need to perform a 
lumbar puncture (LP) on a febrile 
neonate with a floridly positive uri-
nalysis for a UTI. In one recent study 
of 236 febrile neonates 30 days of age 
or younger with UTIs, none had bac-
terial meningitis.31 In a larger recent 
study, Thomson et al noted that seven 
of 803 (0.9%) infants 28 days of age 
or younger with UTIs had associ-
ated bacterial meningitis (all with 
associated bacteremia).32 In a 2011 
study, two out of 163 infants 28 days 
of age or younger (1.2%) had UTIs 
with meningitis.33 Although 1% may 
be considered low risk, the devastat-
ing effects of meningitis in neonates 
and their high-risk nature make us 
continue to recommend a full septic 
workup in febrile neonates, including 
performing an LP.

In febrile infants 29-60 days of age 
with a confirmed or suspected UTI, 
the decision to perform an LP may be 
less obvious, since there are no clear 
guidelines for this age group. These 
patients have not started their vac-
cination series yet, so there is concern 
that they are at higher risk. Studies 

show the incidence of meningitis 
in these patients to be 0-0.26%,32-34 
and those who do have meningitis 
often are toxic appearing.34 Thus, 
a documented UTI alone is not an 
indication to obtain an LP in an 
infant 29-60 days of age. In fact, UTI 
has been associated with sterile CSF 
pleocytosis (18% of UTIs) without 
clinically significant adverse effects.35

Should I Order a Renal and 
Bladder Ultrasound? 

The AAP recommends perform-
ing a renal and bladder ultrasound 
to assess for renal scarring and 
vesicoureteral reflux in patients 2-24 
months of age with UTIs.10 However, 
this does not need to be done emer-
gently in the ED and can be deferred 
to the patient’s primary care provider. 
In a pediatric patient with a con-
firmed UTI and a persistent fever or 
highly suggestive urinalysis despite 
several days of treatment, providers 
should obtain a renal ultrasound to 
rule out a renal abscess.
Should I Send Any Other Studies?

Although it is easy to focus on the 
infant with a UTI, it is important to 
remember that a first-time UTI in an 
adolescent patient often is a sign of 
the start of sexual activity. Thus, it is 
important to discuss safe sex practices 
and investigate whether studies to 
assess for pregnancy or sexually trans-
mitted diseases are warranted.

Treatment and Disposition
Table 1 addresses treatment options 

by age in well-appearing patients with 
suspected UTIs. Needless to say, all 
febrile neonates should be admit-
ted regardless of whether they have 
a UTI. As previously discussed, they 
should have a full septic workup and 
should be started on ampicillin and 
gentamicin.36
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Table 3. Non-UTI Causes 
of Pyuria

• Chlamydia

• Appendicitis

• Kawasaki’s disease 

• Nephrolithiasis

• Balanitis

• Epididymitis

• Urethritis

• Exercise 

• Viral infections
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There are no clear guidelines about 
whether a febrile infant 29-60 days 
of age with a confirmed UTI should 
be admitted. In 2014, Schnadower 
et al investigated this question in a 
study involving 19 EDs; they found 
that the vast majority (92.5%) of 
febrile patients between 29-60 days 
of age with UTIs were admitted.37 
However, of those who initially were 
discharged, none had adverse out-
comes, although 22% did come back 
for admission after culture results 
returned. The primary factor that 
determined likelihood for discharge 
was institutional practice, with five 
sites having a 15-20% discharge 
rate and two sites admitting all the 
patients. It is possible that certain 
institutions have specific pathways or 
guidelines that recommend admission 
at that age.38 Patients admitted for 
parenteral antibiotics should receive 
a third-generation cephalosporin or 
aminoglycoside. For patients deemed 
safe for outpatient oral antibiotics, a 
cephalosporin is considered a reason-
able first-line agent.3 However, we 
recommend reviewing local antibio-
grams for the most appropriate ther-
apy given variation in susceptibilities 
based on region.

The AAP notes that a well-
appearing infant 2-24 months of 
age with a UTI and good follow-up 
can be managed as an outpatient 
with oral antibiotics for seven to 14 
days.3 A cephalosporin, such as first-
generation cephalexin, is a reasonable 
first-line agent. Providers also could 
consider amoxicillin-clavulanate or 
trimethoprim-sulfamethoxazole. 
However, it is best to know local sus-
ceptibility patterns.

In patients older than 2 years of 
age with simple UTIs, a cephalo-
sporin is still a reasonable first-line 
agent, but providers should review 
local antibiograms. Although adult 
women with uncomplicated UTIs 
may be prescribed an antibiotic 
regimen of three days or less, the 
standard duration of the antibiotic 
regimen in pediatric patients remains 
seven to 14 days.3,39,40

For admitted patients older 
than 60 days of age who warrant 
intravenous antibiotics, a third-
generation cephalosporin, such as 
ceftriaxone, is a good first-line agent 

while awaiting the culture results. 
Predictors of admission include male 
gender, higher comorbidity status 
(such as from obesity or diabetes), 

pyelonephritis, concurrent hydrone-
phrosis, kidney stones, or urosepsis.1 
See Figures 3 and 4 for ultrasounds 
showing hydronephrosis. Patients 

Figure 3. Ultrasound of Kidney Showing Hydronephrosis

Image courtesy of Sandra L. Werner, MD, FACEP

Figure 4. Ultrasound of Hydronephrosis

Image courtesy of Sandra L. Werner, MD, FACEP
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who are immunosuppressed (e.g., 
renal transplant, immunosuppressed 
cancer patients) with UTIs should 
be admitted, although specifics about 
treatment are out of the scope of this 
article. Providers should discuss these 
cases with the appropriate subspe-
cialty services.

Follow-Up
The AAP recommends primary 

care follow-up within 48 hours for 
febrile infants.10 It also recommends 
infants younger than 24 months of 
age receive an ultrasound to assess 
for risk for renal scarring and vesico-
ureteral reflux, although the signifi-
cance of renal scarring seems to be 
less certain at this point.8-10 Workup 
with a voiding cystourethrogram also 
can be deferred to the primary care 
provider and is no longer recom-
mended routinely.10

Conclusion
Pediatric UTIs are a common 

cause of ED visits. Providers should 
obtain urine specimens in all febrile 
infants younger than 2 months of 
age. Febrile or hypothermic neo-
nates with a UTI still warrant a full 
neonatal sepsis workup. In febrile 
infants 2-24 months of age, provid-
ers should consider the patient’s 
risk factors and screen for a UTI if 
the risk is more than 1%, per AAP 
guidelines. Urinalyses are prefer-
able to urine dipsticks for screen-
ing. Initially, urine samples can be 
obtained via a urine bag or clean 
catch methods in infants. However, 
urine cultures are considered the 
gold standard necessary for diagnosis 
and should be obtained via a cath-
eterized specimen in infants not yet 
toilet-trained. In verbal patients with 
symptoms associated with UTIs, 
urine samples should be obtained 
and patients should not be treated 
purely based on symptoms. In an 
adolescent female with a first-time 
UTI, providers should inquire about 
sexual activity and discuss associated 
risks. Treatment should be based on 
local susceptibility patterns, although 
cephalosporins often are first-line 
agents. Finally, patients with UTIs 
who are younger than 24 months of 
age warrant outpatient follow-up.
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CME/CE Questions

1. Urinary tract infections (UTIs) are 
the most common cause of serious 
bacterial infections in children. What 
is the prevalence of UTIs in febrile 
neonates?
a. 15.4%
b. 7.3%
c. 2.4%
d. < 1%

2. Which of the following groups has 
the highest prevalence of urinary tract 
infection?
a. Febrile female infants 0-3 months 
b. Febrile circumcised male infants 

0-3 months
c. Febrile uncircumcised male infants 

0-3 months
d. Febrile uncircumcised male infants 

6-12 months
3. Which is the most common pathogen 

identified on urine culture in patients 
with a urinary tract infection?
a. Staphylococcus saprophyticus 
b. Klebsiella
c. Escherichia coli 
d. Proteus mirabilis

4. Which of the following is considered 
a risk factor for UTI for both females 
and males 2-24 months of age?
a. Temperature ≥ 39° C
b. Black race
c. Temperature ≥ 38° C
d. Fever < 24 hours

5. Which single positive finding on 
urinalysis has the best specificity in 
diagnosing a urinary infection?
a. Leukocyte esterase
b. Nitrites
c. Microscopic white blood cells
d. Microscopic bacteria

6. How soon should the urine be tested 
after the sample is obtained if it is left 
at room temperature?

a. < 30 minutes
b. < 1 hour
c. < 4 hours
d. < 8 hours

7. Which patient with a urinary tract 
infection warrants a lumbar puncture?
a. A 27-day-old female with a fever
b. A 4-month-old male with a fever
c. A 3-year-old female on 

chemotherapy for acute 
lymphocytic leukemia with dysuria 
and fever

d. A 4-year-old male with dysuria 
and fever

8. What is an acceptable antibiotic 
regimen in a neonate with a fever and 
suspected urinary tract infection?
a. Cephalexin
b. Ceftriaxone 
c. Vancomyocin
d. Ampicillin and gentamicin

9. When is it acceptable not to send a 
urine culture?
a. In a 6-day-old febrile male with 

> 50 white blood cells on his 
urinalysis

b. In a 9-month-old febrile 
circumcised male with a clean 
urinalysis obtained via a urine bag 
specimen

c. In a 13-month-old female with 
nitrites on her urine dipstick

d. You should always send a urine 
culture

10. What should the provider also 
consider in a 15-year-old female 
diagnosed with her first urinary tract 
infection?
a. New-onset malignancy workup
b. Reviewing family history of 

genitourinary abnormalities
c. Inquiring about hygiene during 

menstruation
d. Inquiring about sexual activity
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