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Urinary tract infections (UTIs) are prevalent in the children. Presen-
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A p. . tation of UTI vary in children of different ages. In infants, who cannot lo-
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L a UTI can present with urinary symptoms (dysuria, urinary frequency, in-
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1 | QUESTION Angela is fussy but alert and consolable. On exam-
ination, she does not appear toxic. Her temperature
is 39.1°C. She is tachycardic with a heart rate of 155

Angela is a 10-month old girl presenting to your com- i . ] .
. . . . beats/min with no audible murmur. Her respiratory
munity emergency department. Past medical history in- . .
. . . . rate is 34 breaths/min and she does not demonstrate
cludes a febrile urinary tract infection (UTI) at 6 months . . . o
. . . laboured breathing or retractions, nor is she in distress.
of age. She presents with a 2-day history of fever with- .
. " Bilaterally, her lungs are clear. She has no cough or con-
out diarrhea, vomiting or other symptoms. Her 6-year- . . .
. Lo . gestion. Her abdomen is soft. Her tympanic membranes
old sister attends daycare and had a self-limiting febrile ] L
. are normal and present with no nuchal rigidity. She does
iliness 1 week ago.
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not have any rashes. Her genital examination findings
are normal, with no erythema or labial adhesions. Iden-
tify the next best step in Angela’s care:

A. Obtain a urine sample via catheterization for urinaly-
sis and urine culture

B. Obtain a urine sample via bag collection for urinalysis
and urine culture

C. No further investigations are required at this time,
however a follow-up in 1 week is recommended if fever
persists

D. Perform a voiding cystourethrogram (VCUG)

2 | ANSWER

A. Angela requires a urine sample and further investi-
gation. The appropriate next step is to obtain a urine
sample through catheterization and send this urine sam-
ple for urinalysis and urine culture. Alternatively, one
can use the bag method to obtain a sample for urinaly-
sis, however it is not recommended to use bag-obtained
samples for culture due to high contamination rates. An-
gela is 10 months old and presents with risk factors for
UTI. Her risk factors include febrile illness without an
identifiable source, young age, a history of UTI, and a
temperature of greater than 39.0°C for 2 days. This
presentation requires further investigation as a UTl is
high on the differential diagnosis. A VCUG can be dis-
cussed with the family if vesicoureteral reflux (VUR) is
suspected, however a renal bladder ultrasound (RBUS)
is the recommended first-line investigation.

3 | INITIAL APPROACH

3.1 | Pathogenesis and Classification

UTIs frequently occur when bacteria invade and ascend
up the urinary tract. Hematogenous spread to the uri-
nary system s a rare cause of UTI that primarily occursin
neonates and immunodeficient children. (1) Lower UTls
are limited to cystitis, where the infection results in an
inflammatory response in the bladder. Upper UTls occur

when the infection ascends to the ureters and kidneys

resulting in pyelonephritis. (2) In previously healthy chil-
dren who have not recently taken antibiotics, Escherichia
coli account for the majority of UTls. (3) Other common
causative pathogens are Kilebsiella, Proteus, and Entero-
coccus. (2-4) This approach to article discusses the diag-
nosis and management of uncomplicated UTls in infants
and children; uncomplicated UTls are infections that are
not an associated condition or structural abnormality.

UTls are common bacterial infections in childhood
that frequently cause acute illness in the pediatric popu-
lation. (3) Occurrence rates among infants and children
vary depending on age, sex, race, and circumcision sta-
tus in males. (5) It is helpful to divide children into age
groups to conceptualize approaches as clinical presen-
tations, urine collection methods, and guidelines vary

among children of different ages.

3.2 | Infants and Toddlers 2 Months to 3
Years of Age

3.2.1 | Clinical presentation

Approximately 7% of infants aged 2 to 24 months that
present with fever without a source are diagnosed with
a UTL. (5) Infants and toddlers frequently present late
in the course of the infection with fever since they are
unable to localize pain and urinary symptoms. When
an infant or toddler presents with fever and no localiz-
ing symptoms (respiratory symptoms or rash suggestive
of a viral etiology), the clinician must consider UTI as a
cause. Recurrent UTIs should be further investigated as
they can be indicative of complicated UTls and associ-
ated with an underlying urinary tract abnormality, such

as obstructive uropathies and VUR.

3.2.2 | Recommendations

The Canadian Pediatric Society (CPS) recommends that
a urinalysis and urine culture be obtained from chil-
dren less than 3 years of age who present with a fever
(>39.0°C rectal) with no apparent source. (4) Children
under 3 years of age who present with a fever greater
than 39.0°C for more than 48 hours and without a lo-
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calizing source of fever are highly likely to have a UTI.
Risk factors for UTlIs can also be considered to calculate
a pretest probability of UTI and determine which chil-
dren require further investigation (Figure 1). It is impor-
tant to consider other factors, such as the ability of the
physician to follow up with the patient and the patient’s
history of UTls. Additionally, the family unit should be
included in the decision-making process.

33 |
331 |

Children 3 Years of Age and Older
Clinical presentation

Older children are able to localize pain and describe
symptoms. Symptoms such as dysuria, urinary fre-
quency, new daytime incontinence, and suprapubic dis-
comfort are common in cystitis and warrant testing for
UTIL. (3, 6) Prepubertal girls can present with dysuria and
vulvovaginitis due to poor hygiene or exposure to irri-
tants. History and physical exam are necessary to rule
out non-UTI causes of dysuria. (3, 4) Urologic symp-
toms accompanied by systemic symptoms, flank pain,
costovertebral tenderness, abdominal pain, and fever

are suggestive of upper UTlIs such as pyelonephritis. (7)

3.3.2 | Recommendations

The CPS states that the presence of urinary symptoms
in verbal children, children usually greater than 3 years
of age, can be used as a criterion for requesting further
analysis and culture. (8) Children in this age group can
generally submit to spontaneous urine samples for anal-

ysis and culture. (3)

Advantages

3.4 | Diagnosis

In children presenting with a possible UT], it is important
to establish a clear diagnosis in order to treat and resolve
the infection with appropriate antibiotic therapy. This
prevents the spread of infection to the kidneys, long-
term renal scarring and disease. UTl is diagnosed based
on the results obtained from urine analysis and cultures.
(3)

3.4.1 | Urine collection

In children who are toilet-trained, a mid-stream urine
sample should be collected. In young children and those
who cannot submit spontaneous samples, other means
to obtain urine samples are required. Urethral catheter-
ization, suprapubic aspiration (SPA) and pediatric urine
collection bags are typically used. (9) It is important to
consider that urine collection bags, although convenient
and non-invasive, are at a high risk of contamination and
are therefore not recommended for culture. (10) SPA is
the gold standard for UTI diagnosis; any growth from a
sterile SPA is diagnostic for a UTI. Table 1 summarizes
advantages and disadvantages of available urine collec-

tion methods.

3.4.2 | Urine Analysis

Urine analysis is the physical, chemical (dipstick), and
microscopic examination of urine. Urine dipsticks can
be used to detect the presence of leukocyte esterase,
a marker for white blood cells (WBCs) in the urine, and
nitrites, a marker of gram-negative bacteria. The urine

Disadvantages

Urethral catheterization Sterile urine sample

Less discomfort than SPA

Gold standard for diagnosis of UTI
Sterile procedure

Suprapubic aspiration

Non invasive
Does not rely on technical skills

Bag Specimen

Non invasive
Does not rely on technical skills

Clean catch void sample

Invasive and uncomfortable

Less commonly used
Invasive and painful

Not sterile, potential for contamination
Not recommended for culture

Not sterile
Difficult to obtain in children who are not toilet-trained

TABLE 1 Advantages and Disadvantages of Urine Collection Methods (3, 4, 9)
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Parameter

Sensitivity %, (range) Specificity %, (range)

Leukocyte esterase test

Nitrite test

Leukocyte esterase or nitrite positive result
Microscopy, white blood cells

Microscopy, bacteria

Leukocyte esterase test, nitrite test, or microscopy, positive finding

83 (67-94) 78 (64-92)
53(15-82) 98 (90-100)
93 (90-100) 72 (58-91)
73 (32-100) 81 (45-98)
81 (16-99) 83 (11-100)
99.8 (99-100) 70 (60-92)

TABLE 2 Sensitivity and Specificity of Urine Analysis Components (3, 11)

sample can be analyzed under a microscope to quantify
the WBC concentration; 5 WBCs per high-power field
is considered pyuria. (11) Infants empty their bladder
more frequently, therefore gram-negative bacteria do
not have the 4 hours required to form nitrites. For this
reason, the nitrite test has a lower sensitivity in infants.
The absence of nitrites does not rule out a UTI, however
the test has a high specificity, thus the presence of ni-
trites is suggestive of UTI. Collecting information on the
presence of WBCs and nitrites, as well as the WBC con-
centration, improves diagnostic testing for UTls. Table
2 summarizes the sensitivities and specificities of urine

analysis components.

3.4.3 | Urine Culture

Urine collection for culture must occur prior to starting
antibiotics as a single dose of effective antibiotics can
sterilize the urine. (4, 8) Bag collection methods are not
reliable for culturing. For a clean catch specimen, 10°
colony forming units (CFU)/mL is indicative of a UTI. In
a catheter specimen, 5 x 10* CFU/mL is indicative of
a UTL. In these specimens, mixed growth is usually in-
dicative of contamination and a repeat sample is rec-
ommended. Finally, in SPA, any growth is suggestive
of a UTI as this is a sterile procedure. (4) It is impor-
tant to consider the clinical presentation and the child’s
age when interpreting a culture result. 10* - 5 x 10*
CFU/mL may represent UTI in neonates, children with
immunodeficiency, or children who have recently taken

antimicrobial therapies. (3)

3.5 | Management

Goals of treatment include the elimination of the infec-
tion, relief of acute symptoms, and prevention of recur-
rent and long-term complications including hyperten-
sion, renal scarring, as well as impaired renal growth
and function. (3) The CPS recommends initial treat-
ment with oral antibiotics for nontoxic children with
uncomplicated febrile UTIs (no structural abnormality)
who can tolerate each dose. (4) Furthermore, the child
should be treated empirically for the most likely bacte-
rial pathogens while awaiting susceptibility test results,
regardless of age. (3, 4) Therapy must be narrowed to
the least broad-spectrum antibiotic when susceptibility
results become available. Cefixime is a common antibi-
otic choice for outpatients presenting with their first
febrile UTI. (4) Other common oral antibiotics are amox-
icillin, amoxicillin/clavulanate, co-trimoxazole, cefprozil,
and cephalexin. Other options include ampicillin, cef-
triaxone, cefotaxime, gentamicin, and tobramycin. (11)
Note that for complicated UTIs associated with a struc-
tural abnormality, IV antibiotic therapy is recommended.
(4)

4 | BEYOND THE |INITIAL AP-
PROACH
4.1 | Infants Less than 2 Months of Age

and lll-appearing children

In the neonatal period, symptoms and signs are nonspe-
cific. It is important to consider this age group carefully

as children presenting with respiratory symptoms may
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have an appreciable risk of UTI. (3) Furthermore, in ill-
appearing children with no other symptoms, the clini-
cian should consider bacteremia and sepsis, as well as
their appropriate work-ups. (4)

4.2 | Role of Imaging and Other
Investigations

Imaging is not routinely used in children with cystitis.
The objectives of imaging in the context of children with
a UTl is to confirm pyelonephritis and identify VUR or
other structural abnormalities of the urinary tract. (4)
Currently, RBUS is commonly used in children and it is
recommended as a standard tool in children <2 years of
age with a first febrile UTI as it is non-invasive and in-
expensive. (12) Previously, a VCUG was recommended
in this age group. A VCUG is optimal for diagnosing and
staging suspected VUR. A dimercaptosuccinic acid scan
is the best tool for identifying an upper UTI and renal
scarring, however it exposes patients to radiation and
is therefore not routinely performed unless results may
alter treatment. (13) Laboratory tests such as procal-
citonin and C-reactive protein can be measured; if ele-

vated, they can suggest renal involvement.
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Patient age
< 2 months 2 months to 3 years 2 3 years
Fever >39.0°C requires work up Fever >39.0°C and no IoFallzmg Urinaw svmptoms present
for UTl even if respiratory or symptoms)(rashes, resp;ratzry (dysuria, urinary frequency,
s symtpoms) suggestive of other hematuria, abdominal pain, new
e e etiologies increases likelihood of UTI daytime incontinence)

Evaluate risk factors as outlined below. Urine analysis and culture

Clinican assesses risk factors, patient presentation, history, ability to follow-
up and includes family decision making in order to determine which patients
require further testing with urine analysis and culture

Risk factors for girls: Risk factors for boys:
White race, age < 12 months, temperature Non-black race, temperature 239.0°C, fever >
>39.0°C, fever > 48h, absence of other sources of 48h, absense of other sources of infection
infection Probability of UTI
Probability of UTI 0 risk factors: >1% UTI for uncircumcised
0-1 risk factors: < 1% UTI 0-2 risk factors: £ 1% UTI for circumcised boys
2 risk factors: < 2% UTI

FLOWCHART 1 Approach to UTls in infants and children of different ages



