
If one were to personify pediatric urinary tract infections, two
words come to mind, “sneaky and sly.” Doesn’t it always seem
to be the urinary tract infection (UTI) that catches us by surprise
when evaluating febrile infants and children? At one time or
another all of us have breathed a sigh of relief that we followed
our clinical conscience while
evaluating that febrile child
with an equivocal presentation.
Our diagnostic dilemmas are
understandable when one con-
siders that under the age of
three years, symptoms of UTI
include irritability (80%), poor
feeding (65%), vomiting (40%),
diarrhea (30%), and upper res-
piratory symptoms in up to 15%
of children.1 Furthermore,
Hoberman found that symptoms
were not very helpful at differ-
entiating between children with
fever who did and did not have
a UTI.1

As if its commonly subtle
clinical presentation is not vex-
ing enough, the management
and follow-up of pediatric UTI
can be equally demanding.
Additionally, there is always
the threat of permanent damage
to the child’s renal parenchyma hanging over the head of the
clinician. In this issue, the authors provide an in-depth and cut-
ting-edge review of the evaluation and management of pediatric
UTIs.

—The Editor

Introduction
The diagnosis of a UTI should be considered in all febrile

infants and children presenting to the ED. To date, however,
there is no consensus on the optimal approach to evaluating a
child for a UTI, the proper interpretation of laboratory data, and

the most efficient and effective
treatment and follow up.
The significance of UTIs as
an important cause of acute
febrile illness has been recent-
ly reaffirmed.1 In this study,
febrile infants aged one year
and younger underwent blad-
der catheterization and urine
culture. Of all febrile infants
evaluated, 5.3% were suffer-
ing from a UTI. Among white
female infants in this study,
16.9% had a UTI. Of particu-
lar interest, approximately one
out of three infected infants
had an initial diagnosis other
than a UTI. These results sug-
gest that UTIs may be under-
diagnosed in febrile infants
and suggests difficulty in the
clinical diagnosis of UTIs in
young children. Thus, when
the source of fever is equivo-

cal, UTI should always be included in the differential diagno-
sis, particularly infants during the first two years of life. The
information that follows can be used to formulate a rational
basis for the selection of children for UTI evaluation and
treatment. 
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study by Gearhart et al, 47% of 54 children (birth to 17 years)
with urolithiasis had concomitant UTIs.4 Several of these
patients, however, had prior urinary tract surgery and had other
risk factors for UTI. The most common infecting organisms
were E. coli, Pseudomonas aeruginosa, Proteus mirabilis,
Klebsiella, and Proteus vulgaris. 

Additional risk factors include, urethral foreign bodies, phi-
mosis, sexual activity, neurogenic bladders, voiding dysfunc-
tion, a family history of UTI, and constipation. Blethyn et al
showed an association between fecal loading (on x-ray) and a
significant increase in UTI, mainly in females.5 Vesicoureteral
reflux (VUR) may be found in 30-50% of children with UTIs,
but is rarely found in normal children.6 Additionally, a number
of studies have demonstrated the significantly increased risk of
UTI among uncircumcised male children when compared to
those who were circumcised.7,8 Despite this observation, there
remains a degree of controversy over whether the increased

Epidemiology and Infection Etiology
Age and gender are major determinants of prevalence rates

of UTI in children. UTIs will occur in up to 1% of full-term
infants and in as many as 3% of premature infants. During
infancy, males and females have comparable risks for UTI.
Thereafter, females comprise the major risk group. Sympto-
matic UTIs will develop in about 2% of children ranging in
age from 1 to 5 years, and in 2.5% of school aged females.2

Accurate diagnosis is complicated by the fact that 1.2-1.8% of
school-aged girls may have asymptomatic bacteriuria.3

The importance of UTI as a cause of infectious illness in
infants and young children goes beyond the risks of severe
local or systemic bacterial infection. Many of these children
also suffer permanent injury to renal parenchyma. Those at
particularly high risk for kidney injury include children with
systemic or immunologic disease and those with a variety of
structural urinary tract abnormalities. (See Table 1.) For
instance, kidney stones or urolithiasis is a relatively uncom-
mon condition in the pediatric patient, but it does occur. In a
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• Premature infants

• Children with immunologic or systemic disease

• Children with anatomic urinary tract abnormalities

Ureterpelvic junction obstruction

Congenital megaureter

Ectopic ureters

Ureterocele

Ureteral polyps

Extrinsic ureteral compression

Neoplasms

Inflammatory diseases (Crohn’s disease)

Hematomas

Bladder outlet and ureteral obstructions

Posterior urethral valves

Bladder diverticula

Urethral strictures

Urethral atresia

Meatal stenosis

Renal calculi

Urethral foreign bodies

Phimosis

• Sexual activity

• Neurogenic bladder

• Voiding dysfunction

• Constipation

• Family history of UTI

• Lack of circumcision

• Voluntary retention

Table 1. Children at Risk for UTI
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risk of UTIs in uncircumcised males is sufficient alone to justi-
fy circumcision.

Host susceptibility and virulence factors of the invading
pathogen are important variables in the pathogenesis of UTIs.
Recently improved understanding of factors enhancing bacteri-
al virulence in UTI show promise for the prevention of UTI in
the future. However, at the present time, host immunity and
structural/functional aspects of the urinary tract remain the fac-
tors of greatest importance.

During the neonatal period, UTIs are presumed to originate
via hematogenous spread. In most cases beyond the neonatal
period, bacteria are presumed to ascend the urinary tract fol-
lowing perineal colonization. In the female, the short urethra
and its proximity to the anal opening explains at least in part
the predominance of UTIs in females. Commonly occurring
functional and behavioral factors also increase the risk of UTI
in females. These include wiping forward after bowel move-
ments, voluntary deferral of micturition, incomplete bladder
emptying, and the failure of voiding promptly after coitus. The
presence of foreign bodies in the introitus, frequent masturba-
tion, and pinworm infection are also factors that promote
UTIs.13

Gram-negative enteric bacteria are the most common organ-
isms that cause UTIs.3,14 (See Table 2.) E. coli accounts for the
vast majority (80%) of cases of UTI, particularly first infec-
tions. Other organisms that must be considered include Proteus
mirabilis, Klebsiella pneumonia, Pseudomonas aeruginosa,
Enterobacteraciae, Streptococcus viridans, and Candida albi-
cans. Coagulase-negative staphylococcus UTI occurs in teens
and young adults. Acute cystitis may also be caused by aden-
ovirus, occurring more commonly in young male children.
These patients often have fever, intense dysuria, and gross
hematuria. 

Isolated urethritis can also cause symptoms of a UTI such
as dysuria. In clinical urethritis, colony counts in urine culture
may be as low as 102 CFU/mL of a single organism, which is
considerably lower than the conventional threshold of 5 × 104

to 1 × 105 CFU/mL for cystitis. Other etiologies of urethritis
that must be considered, particularly in adolescents, are
Chlamydia trachomatous, Neisseria gonorrhoeae, Ureaplasm
urealyticum, and Herpes simplex viruses.

Types of Urinary Tract Infections
It is useful to consider UTI in two categories: uncomplicat-

ed lower tract infections and upper tract infections. From a
practical standpoint, upper tract infections are distinguished as
those in which kidney parenchymal injury can be demonstrat-
ed. Lower UTIs include cystitis and urethritis. While symp-
toms of lower UTI among older children are more specific,
clinical findings in younger children are often vague. After
infancy, cystitis occurs 3-5 times more frequently in females
than in males and is the most common primary infection in
healthy individuals. Among females, the incidence of first time
cystitis gradually diminishes during the first decade of life and
then increases during the second decade, correlating with the
onset of sexual activity. Recurrent lower tract infections occur
in nearly 30% of affected females but are rare in males.

Upper UTIs involve infection of the renal parenchyma
(pyelonephritis). Pyelonephritis in children is often associated

with VUR voiding dysfunction, or other of the risk factors list-
ed above. In most cases the renal parenchyma is infected by
bacterial pathogens ascending the urinary tract rather than dis-
semination via the hematogenous route. Several anatomic fac-
tors associated with the growing kidneys places the younger
child at particularly high risk for penetration of bacterial
pathogens into renal parenchyma, thereby increasing the risk
of renal injury. As with lower UTI, pediatric patients experi-
encing an episode of pyelonephritis are at increased risk for
subsequent episodes, particularly during the ensuing two years.

Asymptomatic bacteriuria may confound an evaluation for
possible UTI. Although asymptomatic bacteriuria during infan-
cy and in males beyond infancy is associated with a high inci-
dence of urinary tract abnormalities and necessitates prompt
diagnosis and treatment,9 asymptomatic bacteriuria occurs in
nearly all age groups and is found predominately in females.
The prevalence of asymptomatic bacteriuria in children differs
with age. In premature infants, the prevalence is approximately
3%, while in full-term infants it is less than 1%. In preschool
females, the incidence is 0.08%, while nearly negligible in
males. School-age females have a prevalence of 2%, and
approximately 5% of females will have asymptomatic bacteri-
uria prior to finishing high school. While these patients general-
ly have no abnormalities on urinalysis, many have associated
voiding behavioral disturbances. There is often no history of
preceding UTI, and usually there is no evidence of anatomic
abnormalities or renal parenchymal scarring by radiographic
studies. This condition will resolve in approximately half of all
patients without treatment. Nevertheless, identification of pre-
pubertal children with asymptomatic bacteriuria is of impor-
tance since some may have VUR and an increased risk of recur-
rent symptomatic infections.10,11 Although controversial, the
routine treatment of asymptomatic bacteriuria in non-pregnant
females appears to be of little benefit. Most prospective studies
of girls older than 5 with asymptomatic bacteriuria have failed
to demonstrate decreased glomerular filtration rates, impaired
renal growth, or progressive parenchymal damage in kidneys
that are normal at the time of initial evaluation.12

Clinical Aspects of UTI
The diagnosis of a UTI often presents a challenge to ED

physicians, especially in infants and children. Accompanying
this challenge is the urgency that a delay in diagnosis and treat-
ment increases the risk of parenchymal damage.16,17 Few
symptoms, other than fever, are consistently found in infants
and young children who are ultimately diagnosed with UTI.15

Instead, they present with nonspecific signs and symptoms that
often refer to other organ systems. Neonates with UTIs com-
monly present with jaundice, poor feeding, irritability, and
lethargy. Infants and young children may demonstrate gas-
trointestinal signs and symptoms such as abdominal pain, vom-
iting, change in appetite, and behavioral changes such as unex-
plained bouts of crying or new onset bed wetting. The diagno-
sis, on the other hand, is frequently more obvious in older chil-
dren and adolescents with uncomplicated UTIs who present
with the classic signs of dysuria, urinary frequency, urgency,
and/or hesitancy. Nevertheless, because of clear vulnerability,
particular attention should be given to neonates with a history
of prematurity, infants and children with functional or anatom-
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ic urinary tract abnormalities, those with previous UTIs, and
children with a history of immunologic deficiencies. 

Even more challenging is differentiation between lower
(uncomplicated) and upper tract (complicated) infections,
especially in the younger age groups. The distinction is specifi-
cally relevant when considering treatment options, long-term
sequelae, and recommendations for follow up. Both lower and
upper tract infections are more easily understood as clinical
syndromes which, in general, encompass a constellation of
signs and symptoms. 

Unfortunately, the symptoms of infection anywhere along
the urinary tract may be nonspecific or overlapping. Thus,
symptoms of cystitis (dysuria, frequency, hesitancy, and
urgency) also occur in other lower tract syndromes. For exam-
ple, urethritis and vulvovaginitis are relatively common condi-
tions in younger children. A history of trauma, masturbation,
poor hygiene, foreign bodies, bubble bath, or other perineal
irritants is helpful in differentiating the diagnosis. A careful
history should include queries about behavioral and voiding
disturbances including infrequent voiding, daytime enuresis,
squirming, and urinary frequency. Close physical examination
of the perineum and external genitalia may reveal irritation or
vaginal discharge. Urethral discharges are rare in children.
When they are observed, sexual abuse should be considered,
and various sexually transmitted diseases should be considered
as the possible idealogy. In these cases, cultures for gonorrhea,
chlamydia, and other sexually transmitted organisms should be
obtained. Urethral discharge in the adolescent should also
prompt the consideration of a sexually transmitted disease.
Bladder irritation due to cystitis will usually produce more
intense symptoms of urethral irritation as well as symptoms of
bladder spasm such as urgency and frequency. Other signs and
symptoms of cystitis may include abdominal pain, low back
pain, and fever. Parenthetically, viral hemorrhagic cystitis may
present with symptoms indistinguishable from bacterial lower
UTI. Upper urinary tract syndromes (complicated UTI,
pyelonephritis) imply some degree of renal parenchymal
involvement and may or may not demonstrate symptoms of

cystitis. The clinical syndrome of upper tract disease often
includes more systemic symptoms that may or may not be pro-
ceeded by lower tract symptoms. Upper tract infections may
consist of fever, chills, nausea, vomiting, and a toxic appear-
ance. The inherent difficulty in distinguishing between upper
and lower UTIs is the subjectivity of interpreting clinical indi-
cators of severity. Consequently, it is important to pay close
attention to history and clinical symptoms, as well as maintain-
ing a high index of suspicion.

Laboratory Evaluation
The most important reason, obviously, for accurate and

timely identification of a UTI in the ED is to allow for imme-
diate implementation of appropriate treatment. Concurrently,
accurate diagnosis is necessary for other reasons. For patients
without primary care physicians, appropriate counseling and
referral can be initiated. Additionally, proper confirmation
supports the subsequent work-up by primary care providers
and specialists looking for underlying structural and functional
abnormalities that may lead to renal scarring, hypertension,
and possible end-stage renal disease.18,19

While urine culture is the gold standard in the diagnosis of
UTIs, culture results are rarely, if ever, available to the physi-
cians in the ED. Therefore, the emergency physician must rely
on clinical data and other laboratory tests while obtaining a
urine culture to subsequently confirm the diagnosis. On occa-
sion for the very young infant, a leukocyte response is limited,
and the microscopic examination of the urine is not diagnostic.
In this setting, only the urine culture establishes the diagnosis.

A specimen for urinalysis and culture should be obtained
through direct bladder sampling (catheterization, suprapubic

E. coli

Proteus mirabilis

Klebsiella pneumoniae

Pseudomonas aeruginosa

Enterobacter species

Streptococcus viridans

Coagulase-negative staphylococci

Candida albicans

Chlamydia trachomatous

Neisseria gonorrhoeae

Table 2. Organisms Responsible for 
Pediatric UTI

Quantitative Culture: 
Method of Collection UTI Present

Suprapubic aspiration Growth of urinary pathogens in 
any number (exception of up to 
2-3 × 103 coagulase-negative 
staphylococci)

Catheterization Febrile infants or children with ≥ 5 
× 104 CFU/mL of single pathogen*

Midstream clean-void Symptomatic patients with ≥ 105

CFU/mL of a single urinary 
pathogen

Midstream clean-void Asymptomatic patients with two 
specimens on different days with 
≥ 105 CFU/mL of the same 
organism

* Infection may be present with counts as low as 10-50 × 103

CFU/mL

Adapted from: Hellerstein S. Urinary tract: Infections old and
new concepts. Ped Clin North Am 1995;42:1433-1459.

Table 3. Interpretation of Positive 
Urine Culture
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defined as the presence of any bacteria per 10 oil immersion
fields on the Gram-stained smear. The sensitivity of the
enhanced urinalysis to predict a positive urine culture was
84.5%, compared to 65.6% with the standard urinalysis. The
positive-predicted value of enhanced urinalysis was 93.1%,
compared with only 80.8% in the standard urinalysis.
Although one can reasonably conclude that febrile infants
older than 3-6 months of age and older children without symp-
toms referable to the urinary system with a normal urinalysis
are likely to have UTIs, routinely obtaining a urine culture can
arguably be cost-effective in nearly all cases. Hoberman
describes three scenarios in which urine cultures should be
obtained regardless of the results of urinalysis.20 The scenarios
are: children with previous UTIs, children with abnormal uri-
nary tracts, and those who will be treated empirically with
antibiotics. The reality of pediatric emergency practice, how-
ever, with its inherit difficulties in patient compliance and
patient follow up, seems to dictate a more universal approach
to culturing the urine in the workup of the febrile child.

A positive urine culture obtained by mid-stream clean
catch is defined by greater than 1 × 105 CFU/mL of a single
organism. (See Table 3.) Catheterized specimens yielding
greater than 5 × 104 CFU/mL should also be considered sig-
nificant. Additionally, growth of a single gram-negative
organism in any amount from a suprapubic aspiration should
also be considered diagnostic of UTI. While these values are
useful, it should be remembered that the urine bacterial con-
centration may be altered by urine volume, the duration of

sampling) or through a cleanly voided specimen in males and
older female patients. Bagged urine specimens are not accept-
able. Besides being difficult to obtain because of the time
waiting for the child to void, bag specimens have an unaccept-
ably high rate of contamination. If treatment with antibiotics is
to commence prior to the availability of culture results, diag-
nostic uncertainty exists when contaminated specimens pro-
duce growth of multiple organisms on culture.14 In general,
children who do not yet have voiding control (< 2 years)
should undergo sterile in-and-out catheterization or, when nec-
essary, suprapubic aspiration. Urine specimens from older
children with voiding control should be obtained from a clean-
ly voided mid-stream clean catch. Parents should be instructed
on proper technique to avoid contaminated specimens. Peri-
urethral contamination of specimens can be avoided by having
the female child sit backwards (facing the rear) on the toilet.
This position favors labial retraction and better exposure of the
urethral meatus.

Unfortunately, bacterial contaminates grow rapidly at room
temperature. When urine samples cannot be cultured immedi-
ately, spurious culture results are diminished considerably by
maintaining the specimen on ice or at 4°C. 

The urinalysis (UA) is by far the most frequently used
adjunctive diagnostic test for possible UTI. While the UA fre-
quently identifies urinary abnormalities, an understanding of
the proper interpretation of these abnormalities is essential to
avoid under- or over-diagnosis of UTI. Urine chemical test
strips are a quick means of initial urine screening for the detec-
tion of leukocyte esterase and urinary nitrites. Esterases are
released into the urine after the breakdown of white blood
cells. Nitrates are converted to nitrites by gram-negative uri-
nary pathogens. Both tests provide indirect evidence of pyuria
and bacteriuria, respectively. Hematuria, proteinuria, and
pyuria are commonly associated with UTI but are nonspecific
and occur in the absence of infection. The presence of bacteria
in catheterized urinary sediment has also been used as labora-
tory support for the presence of a UTI. In reality, all of these
UA findings have limitations in the diagnosis of a UTI. In
most studies, the sensitivities of a positive test for urinary
leukocyte esterase or nitrate for a positive urine culture are less
than 50%. The combined presence of pyuria (> 5 WBC/HPF)
and bacteriuria on urine microanalysis improves the sensitivity
to approximately 65%, and other approaches to urinary micro-
scopic interpretation have been reported to yield better results.
Nonetheless, the relatively poor sensitivity and positive-pre-
dictive value of the UA make it difficult to use alone as a pre-
sumptive test for UTI. By contrast, however, the specificity
and negative-predictive values of the UA for both the dipstick
indices and microscopic findings are consistently in the greater
than 95% range. Hoberman et al has described the use of an
“enhanced” urinalysis that uses a hemocytometer in the evalu-
ation of uncentrifuged urine.20 This method reduces the vari-
ability of results caused by centrifugation and resuspension, it
enables evaluation of a fixed volume of urine, and it facilitates
accurate counting by providing a marked visual field with uni-
form illumination. The centrifuged specimen is also Gram-
stained under conditions that standardize the number of drops
in urine. A positive-enhanced urinalysis is defined as 10 or
more white blood cells per cubic millimeter and bacteriuria is

Drug Dosage and Interval

Parenteral Therapy

Ampicillin 100 mg/kg/d 12 h (< 1 week) 
q 6-8 h (> 1 week) 

Ceftriaxone* 75 mg/kg/d q 12-24 h

Cefotaxime 150 mg/kg/d q 6-8 h

Gentamicin 5 mg/kg/d q 12 h (< 1 week)
7.5 mg/kg/d q 8 h (> 1 week)

Oral Therapy

Amoxicillin† 20-40 mg/kg/d q 8 h

Augmentin 50 mg/kg/d q 8 h

Trimethoprim/
Sulfamethoxazole 6-12 mg/kg/d TMP,

30-60 mg/kg/d SMX q 12 h

Cephalexin 25-50 mg/kg/d q 6 h

Cefixime 8 mg/kg/d q 12 h

* Should not be used in neonates because of potential biliary
sludge pseudolithiasis. If cocci are present in urinary sedi-
ment, ampicillin should be added until culture and sensitivi-
ties are available.

† E. coli resistance should be considered

Table 4. Common Antimicrobial Drugs Used
in Pediatric Urinary Tract Infections
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ceftriaxone 50-75 mg/kg IV or IM, is an appropriate choice
for most patients clinically considered to have upper tract
infection who can be managed as outpatients. However, recent
preliminary data suggest satisfactory outcomes in non-toxic
infants older than 2 months of age treated with oral cefixime
alone.21 Ampicillin 100 mg/kg should be added if gram-posi-
tive cocci are noted in urinary sediment or gram stain. Nitro-
furantoin therapy is inadequate if parenchymal infection is
considered. Children allergic to cephalosporins should receive
a single dose of gentamicin 2.5 mg/kg IV or IM prior to dis-
charge while ensuring that oral therapy is initiated with an
appropriate antibiotic such as TMP/SMX or a third-generation
cephalosporin. (See Table 4.) For patients requiring inpatient
management, parenteral antibiotic therapy should be initiated
in the ED. Older children should receive broad-spectrum
antibiotic coverage with a third-generation cephalosporin,
while neonates should receive gentamicin and ampicillin to
cover the usual neonatal pathogens and other Enterobactera-
ciae. Ceftriaxone should be avoided in this age group due to
the displacement of bilirubin from albumin and biliary
pseudolithiasis.22 The total duration of therapy for upper UTI
for optimal clinical response is generally 14 days.

urine storage in the bladder, and the site of infection. Peripher-
al white blood cell counts and erythrocyte sedimentation rates
are nonspecific tests that should only be interpreted in conjunc-
tion with the urinalysis and urine culture. 

Treatment Options 
As mentioned, early treatment of UTIs especially in infants

and young children decrease the risk of kidney damage. Inpa-
tient management should be instituted for any child less than 3
months of age with a febrile UTI, for those children who have
significant dehydration or appear toxic, or when outpatient
compliance and follow-up is questionable. In general, children
older than 3 months with febrile UTIs who appear only mildly
dehydrated and do not have persistent vomiting may be rehy-
drated in the ED and have antibiotic therapy begun through
the parenteral route. (See Figure 1.) Prior to discharge, how-
ever, patients should demonstrate adequate oral intake with
arrangement for appropriate follow-up. Contact with a prima-
ry care physician should be obtained and documented to
assure follow-up of urine culture and sensitivities and further
treatment and evaluation. Long acting, broad spectrum antibi-
otic coverage with a third-generation cephalosporin, such as

Figure 1. Treatment Algorithm for Pediatric Urinary Tract Infections

Urinary Tract Infection

Complicated

< 3 months

• hospitalize parenteral
antibiotic 3-5 d

• discharge when good
clinical response and
cultures available

• continue oral antibiot-
ic total 10-14 d

• oral antibiotic 5-7 d
• improved hygiene
• contact PMD to

ensure f/u

• oral antibiotic 3-5 d
• pregnant, male, or

diabetic: extend treat-
ment 7-10 d

• contact PMD to
ensure f/u

None to minimal dehydration
Good oral intake
non-toxic appearance

• rehydration in the ED
• parenteral antibiotic in the ED
• contact PMD to insure f/u and

repeat urine culture in 24-48
hours

• continue oral antibiotic for total
of 10-14 d

Moderate to severe dehydration
vomiting
toxic appearance

• hospitalize
• parenteral antibiotic
• discharge with good clinical

response and cultures 
available

• continue oral antibiotic for total
of 10-14 d

> 3 months infants/younger child older child/adolescent

Uncomplicated
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and culture results must be evaluated carefully as potential errors
in collection and sample management can result in spurious
results. Finally, because of the potential sequelae of pediatric
urinary tract infections appropriate and timely patient follow-up
by a primary care provider is a necessity.
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Considerable amount of controversy remains concerning the
duration of outpatient oral therapy. Generally, in the older
child, a three- to five-day course of trimethoprim, trimetho-
prim-sulfamethoxazole, or a third-generation cephalosporin is
effective treatment for uncomplicated lower UTIs. Short-
course or single-day therapy has been advocated in adult
patients; however, the infection recurrence rate in pediatric
patients precludes its use.23

Follow Up Considerations
Numerous clinical investigators and clinicians have discussed

and debated in recent years the most appropriate radiologic stud-
ies for follow-up of children with UTI and various algorithms
have been proposed.24-26 Although imaging studies for UTI are
rarely indicated as part of the diagnostic work-up of UTI in the
ED (except in the case of a palpable mass), it is important to
arrange follow-up for all children with UTI. In general, radi-
ographic evaluation for functional and/or structural causes of
UTI begin with voiding cystourethrogram (VCUG) to demon-
strate reflux and a renal ultrasound to show anatomic abnormali-
ties. Renal cortical scans with dimercaptosuccinic acid (DMSA)
have been used with increasing frequency over recent years.27

DMSA scans are very useful in detecting evidence of
pyelonephritis and focal renal scarring. A primary care provider
should be notified to ensure that those patients at highest risk for
developing renal parenchymal scarring and its related sequelae
are identified early and managed appropriately.

Morbidity and Mortality Associated with UTI
Sepsis is common in infants and the elderly with UTI, espe-

cially with urinary tract obstruction; as with the elderly, urosep-
sis can be fatal. In general, the long-term prognosis for children
who experience a UTI is excellent provided there is prompt and
adequate treatment instituted at the time of diagnosis. Prompt
treatment has been shown to minimize the risk of renal scarring.
Renal scarring is also the consequence of recurrent UTI and
some at-risk children may require antibiotic prophylaxis for
extended periods of time.

The main clinical consequences of recurring renal damage
caused by pyelonephritis are arterial hypertension and renal
insufficiency. Reflux nephropathy, renal injury attributed to the
combination of VUR, and recurring infection, is responsible for
up to 15% of the cases of end stage renal failure in children in
the United States. Because of these potentially serious conse-
quences, it is imperative for the emergency physician to consider
the UTI as a cause of fever in the young child, to perform the
appropriate diagnostic studies, and to render adequate therapy.

Summary
The diagnosis of a urinary tract infection should be consid-

ered in all febrile children, especially when the diagnosis is
unclear. The spectrum of infection signs and symptoms is broad
because potential sites of infection span the entire urinary tract.
Additionally, the differentiation between upper versus lower uri-
nary tract locations is a recognized challenge; and treatment
decisions are dependent on the child’s condition and presenting
signs and symptoms. The decision to admit or to treat as an out-
patient requires careful consideration of the child’s overall
appearance, oral intake and adequacy of hydration. Urinalysis
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7. According to the article, which of the following may present with
symptoms identical to lower bacterial UTI?
A. Chlamydia
B. Urethritis
C. Viral hemorrhagic cystitis
D. None of the above.

8. On standard UA, which of the following findings is most specific
and sensitive for establishing a diagnosis of UTI?
A. Presence of hematuria on chemical strip test
B. Presence of pyuria on chemical strip test
C. Combined presence of pyuria and bacteriuria on urine 

microanalysis
D. None of the above
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Physician CME Questions

1. Significant risk factors for development of UTI include all of the fol-
lowing except:
A. family history of UTI.
B. premature birth.
C. bladder outlet obstruction.
D. circumcision.
E. constipation.

2. UTI occurs in 1% of full-term infants. In premature infants, UTI
occurs in:
A. 0.5%.
B. 1.0%.
C. 3.0%.
D. 5.0%.
E. 10.0%.

3. An indication for admission in pediatric patients with UTI includes:
A. fever.
B. elevated white count.
C. age younger than three months.
D. first time UTI.
E. family history of UTI.

4. Symptoms of upper UTI include:
A. dysuria.
B. fever.
C. vomiting.
D. fever and vomiting.
E. All of above.

5. All of the following are approved treatment options for UTI in young
children except:
A. cefixime.
B. ciprofloxacin.
C. TMP/SMX.
D. amoxicillin.
E. ceftriaxone.

6. Vesicoureteral reflux occurs in approximately what percentage of
children with UTI?
A. 10%
B. 20%
C. 40%
D. 75%
E. 90%
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Physician Profiling: 
How the Numbers Add UpF or the past three years, ED physicians at Parkview Community Hospital in

Riverside, CA, have known that for every test they order, every prescription they

write, someone is keeping score.

A computer program logs and analyzes data collected from both the hospital and the

billing company to form a profile of each doctor’s resource utilization.

Physicians unable to keep their costs per patient relative to acuity in line with the

others in the group may soon find themselves looking for another job.

As managed care forces more hospitals to put cost-efficiency on par with patient

care, this scenario is becoming a modern fact of life in EDs from coast to coast.

“We started this because we wanted to be good managed care citizens,” says Art

Wong, MD, FACEP, the chief executive officer of Emergency Physicians Medical Group

(EPMG) in San Francisco, which manages the ED at Parkview. “We knew that if we did-

n’t pay attention to the cost of providing care, we would be out of a job pretty quickly.”

The good news is that—when done correctly—profiling programs improve the con-

sistency in the care delivered in the ED, provide an accurate method for physicians and

managers to evaluate their practice compared to that of their peers, and aid in establish-

ing treatment protocols.
The Ambulatory Profiling Program was conceived and developed by two physicians at the

group, Ian Ahwah, MD, FACEP, and Laurel Hodgson, MD, FACEP, says Wong. It consists

of software to analyze physician utilization data to be used in conjunction with a cost-con-

tainment “manual” that details treatment guidelines for the top presenting complaints.

ED groups who want to survive must be able to quantify what their physicians do,

says Rick Bukata, MD, FACEP, Medical Director of San Gabriel Valley Medical Cen-

ter in San Gabriel Valley, CA, who developed a software program to both capture lost

hospital charges and track clinical data.

“No other business has been so non-business-like as medicine,” he claims. “We have

no idea what the work product of doctors is in terms of efficiency, those kinds of things.”

Start with the right data
The impetus for the development of both software packages was the realization that

hospitals do a poor job of tracking data in the ED.

Physician profiling looks at the use of ancillary tests, specifically lab and x-ray tests

ordered by physicians, but hospital systems aren’t set up to gather that data accurately

for emergency physicians, says Marty Karpiel, MPA, the CEO of Karpiel Associates,
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