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 T
he American Academy of Pedi-
atrics (AAP) released a clinical 
practice guideline in 1999 on the 
diagnosis, treatment, and evalua-

tion of initial urinary tract infections (UTIs) 
in febrile infants and young children,1 along 
with a technical report.2 The recommenda-
tions were summarized the following year 
in an American Family Physician article.3 
A revision of the practice guideline was 
released in 2011,4 along with the revised 
technical report.5 The new guideline is based 
on an extensive literature review, described 
in the guideline and technical report, sup-
plemented by original data from the authors 
of six randomized controlled trials (RCTs) 
of prophylaxis to prevent recurrent UTIs.4,5 
The guideline was reviewed in draft form by 
the American Academy of Family Physicians 
and other groups. Although it is routine for 
the AAP to review and, if needed, revise its 
practice guidelines, the changes in this revi-
sion are extensive. 

In the past decade, a considerable amount 
of evidence has been published on this topic, 
leading to what some have called a “paradigm 
shift” in thinking about vesicoureteral reflux 
(VUR) and UTIs.6 In addition to substantive 
changes, the AAP has refined the format 
for clinical practice guidelines, providing 
greater transparency about the assessment of 

the quality of evidence and the strength of 
recommendations. The AAP rates evidence 
quality as A: well-designed RCTs or diagnos-
tic studies on a relevant population; B: RCTs 
or diagnostic studies with minor limitations, 
or overwhelmingly consistent evidence from 
observational studies; C: observational 
studies (case-control and cohort design); D: 
expert opinion, case reports, reasoning from 
first principles; and X: exceptional situations 
in which validating studies cannot be per-
formed and there is a clear preponderance of 
benefit or harm. Note that the AAP ratings 
differ from the Strength of Recommenda-
tion ratings that usually appear in American 
Family Physician. The recommendations, 
now called key action statements, include 
important changes for family physicians 
and others who treat infants and young chil-
dren. This article summarizes the seven key 
action statements and eight areas for future 
research identified by the AAP. Table 1 pres-
ents the key updates in the 2011 guideline.4

The guideline focuses on infants and 
young children two to 24 months of age 
with unexplained fever. Infants younger 
than two months are excluded because 
there are special considerations in this age 
group. Children older than 24 months are 
excluded because additional issues, such 
as dysfunctional elimination, have greater 

In 2011, the American Academy of Pediatrics released a revision of its 1999 clinical practice guideline on urinary 
tract infections in febrile infants and young children two to 24 months of age. The new clinical practice guideline has 
several important updates based on evidence generated over the past decade. The updated guideline includes clinical 
criteria for collecting urine specimens. Diagnosis now requires evidence of infection from both abnormal urinalysis 
results and positive urine culture results (the criterion for a positive culture has been reduced from at least 100,000 
colony-forming units per mL to at least 50,000 colony-forming units per mL). Oral treatment now is considered to be 
as effective as parenteral treatment. Renal and bladder ultrasonography is still recommended, but the biggest change 
in the current guideline is that routine voiding cystourethrography is no longer recommended after the first urinary 
tract infection. Follow-up is based on evaluating children for urinary tract infection during subsequent febrile epi-
sodes, rather than routinely performing repeat urine cultures. (Am Fam Physician. 2012;86(10):940-946. Copyright 
© 2012 American Academy of Family Physicians.)
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importance in this age group. Moreover, 
the evidence from which the action state-
ments are based comes from studies of 
children two to 24 months of age, and it is 
not clear whether the data can be applied 
to other children. An algorithmic sum-
mary of the guideline is presented in  
Figure 1.4 Readers are encouraged to consult 
the full guideline and technical report for 
additional information and rationale.4,5

Presumptive Therapy for Ill-Appearing 
Children
Action Statement 1: If a clinician decides that 
a febrile infant or young child with no appar-
ent source for the fever requires antimicrobial 
therapy because of ill appearance or another 
pressing reason, the clinician should ensure 
that a urine specimen is obtained for both 
culture and urinalysis before an antimicro-
bial is administered. The specimen should be 
obtained by catheterization, because the diag-
nosis of UTI cannot be established reliably by 
a culture of urine collected in a bag. (Evidence 
Quality A; Strong Recommendation.)

The only change from the 1999 guideline 
is that both urinalysis and culture should be 
performed to assure a diagnosis of true UTI 
rather than asymptomatic bacteriuria in a 
child whose fever is unrelated to the urinary 
tract (see action statement 3). A dependable 
specimen needs to be obtained before the 
administration of an antimicrobial because 
most common agents will sterilize the urine 
rapidly, obscuring a UTI diagnosis.

Determining the Likelihood of UTI
The second set of action statements addresses 
patients whom clinicians feel do not need 
immediate antimicrobial therapy.

Action Statement 2: If a clinician deter-
mines that an infant or young child with 
unexplained fever is not ill enough to require 
immediate antimicrobial therapy, the clini-
cian should assess the likelihood of UTI. 

Action Statement 2a: If the clinician deter-
mines this patient has a low likelihood of 
UTI, clinical follow-up without testing is 
sufficient, recognizing that the likelihood 
may change during the course of the ill-
ness (e.g., persistence of fever, increased 

height of fever). (Evidence Quality A; Strong 
Recommendation.)

Action Statement 2b: If the clinician deter-
mines that this patient is not in a low-risk 
group, there are two choices: obtain a urine 
specimen by catheterization for culture and 
urinalysis, or obtain a urine specimen by 
the most convenient means and perform a 
urinalysis. If the urinalysis suggests a UTI 
(i.e., dipstick testing positive for leukocyte 
esterase or nitrites, or microscopy positive 
for white blood cells or bacteria), obtain and 
culture a urine specimen by catheterization 
or suprapubic aspiration. If urinalysis of 
fresh urine (less than one hour since void) is 
negative for leukocyte esterase and nitrites, 
it is reasonable to follow the clinical course 
without initiating antimicrobial therapy, 
recognizing that a negative urinalysis result 
does not rule out a UTI with certainty. (Evi-
dence Quality A; Strong Recommendation.) 

The purpose of these action statements 
is to acknowledge that although the overall 
rate of UTI in infants and young children 
with fever and no apparent source is about 
5 percent, some patients have a much higher 
rate, and others a much lower rate. The 
guideline committee did not operational-
ize “low likelihood,” but instead chose to 
leave it up to the clinician whether to set the 

Table 1. AAP Clinical Practice Guideline on UTI in Febrile 
Infants and Young Children: Key Updates 

Area of 
management Updates from the 1999 guideline

Diagnosis Both an abnormal urinalysis result and a positive urine 
culture result are needed to confirm inflammation

A positive culture result is defined as at least 50,000 
colony-forming units per mL, rather than the previous 
criterion of at least 100,000 colony-forming units per mL

Guidance is added for using clinical criteria to establish a 
threshold to decide whether to obtain a urine specimen

Treatment Oral treatment is as effective as parenteral treatment

Imaging Voiding cystourethrography is not recommended 
routinely after the first febrile UTI; ultrasonography 
should include the bladder and the kidneys

Follow-up Emphasis is on urine testing with subsequent febrile 
illnesses, rather than on regularly repeated urine 
cultures after treatment

NOTE: The guideline applies to infants and children two to 24 months of age with 
unexplained fever.

AAP = American Academy of Pediatrics; UTI = urinary tract infection.

Information from reference 4.
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Figure 1. Algorithm for diagnosis and management of UTI in infants and young children two to 24 months of age with 
unexplained fever. (CFU = colony-forming units; LE = leukocyte esterase; RBUS = renal and bladder ultrasonography; 
SPA = suprapubic aspiration; UA = ultrasonography; UTI = urinary tract infection; VCUG = voiding cystourethrography; 
VUR = vesicoureteral reflux; WBC = white blood cell.)

Reprinted with permission from Roberts KB; Subcommittee on Urinary Tract Infection, Steering Committee on Quality Improvement and Management. Uri-
nary tract infection: clinical practice guideline for the diagnosis and management of the initial UTI in febrile infants and children 2 to 24 months. Pediatrics. 
2011;128(3):610. This algorithm was stylistically altered with approval from the AAP.

4. Is likelihood of UTI <1%? 

10. Culture urine obtained by catheterization or SPA.

11. Treat with antimicrobials effective against common uropathogens according to local sensitivity patterns; oral or parenteral.

NoYes

3. Obtain urine by catheterization or SPA.

5. Perform urinalysis.

Option

Option

Stop

No Yes

9. Urinalysis positive?

Yes

15. Follow clinical course, reevaluate if fever persists.

No

7. Conduct enhanced urinalysis with 
microscope and counting chamber.

8. Conduct dipstick urinalysis; considered 
positive if LE and/or nitrite is positive.

6. Obtain urine for urinalysis only by catheter or SPA or bag.

1. Infant 2-24 mo with fever >38˚C

2. Is patient judged to require immediate antimicrobial therapy?

13. Adjust antimicrobial therapy according to sensitivities. Treat 7-14 d.

14. Obtain RBUS any time after UTI is confirmed.

17. Second or higher proven UTI or VCUG indicated by RBUS?

19. Instruct family to seek medical care for future fevers to ensure timely treatment of UTI.

No

18. Obtain VCUG to evaluate for grade IV-V VUR.

20. Urologic management as indicated by imaging.

Yes

Yes

16. Discontinue antimicrobials.

No

12. Urinalysis and culture positive?

Stop
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threshold for obtaining a urine specimen at 
1 percent likelihood or 2 percent likelihood 
of UTI, acknowledging that clinicians may 
define “low likelihood” differently. Figures 2 
and 3 are algorithms for assessing the thresh-
old likelihood of UTI in febrile girls and boys 
to determine the need for a urine specimen.4

Criteria for Diagnosis
The third action statement addresses the 
importance of requiring both urinalysis and 
culture.

Action Statement 3: To establish the diag-
nosis of UTI, clinicians should require both 
urinalysis results that suggest infection 
(pyuria or bacteriuria) and the presence 
of at least 50,000 colony-forming units per 
mL of a uropathogen cultured from a urine 
specimen obtained by catheterization or 
suprapubic aspiration. (Evidence Quality C; 
Recommendation.)

In the past, a positive urinalysis result was 
not considered sensitive or specific enough 
to be included as a diagnostic criterion for 

Diagnosis and Management of UTI in Febrile Infants and Young Children
1. Risk of UTI is ~5%.

2. A clinician may decide that a febrile infant requires 
antimicrobial therapy to be administered because of ill 
appearance or other pressing reason.

3. A urine sample suitable for culture should be 
obtained before initiating antimicrobials.

4. See Figure 2 for girls and Figure 3 for boys.

5. A urinalysis helps interpret the results of the 
urine culture, distinguishing UTI from asymptomatic 
bacteruria.

6. SPA is not recommended unless necessary, because it 
produces more distress than catheterization.

7. UA that includes microscopy with a hemocytometer 
has higher sensitivity and specificity, but may not be 
available.

8. Urine dipstick is slightly less sensitive, but satisfactory 
if microscopy not available. Positive LE or nitrites or 
microscopy positive for WBCs or bacteria is a positive 
urinalysis.

9. If urinalysis is negative, UTI is unlikely (<0.3%).

10. Satisfactory culture is necessary to document a 
true UTI and to guide antimicrobial management. Only 
urine obtained by catheterization (or SPA) is suitable for 
culture.

11. Sensitivities vary by region and time. Base route on 
practical consideration, eg, unable to retain oral fluids.

12. Pure growth of ≥50,000 CFUs/mL of a uropathogen 
and urinalysis demonstrating bacteriuria or pyuria.

13. Antimicrobial sensitivities of isolated bacteria should 
be used to adjust antimicrobial choice.

14. Look for anatomic abnormalities that require further 
evaluation.

15. Follow-up in 1-2 d is important to ensure risk factors 
have not emerged that would increase UTI risk.

16. Discontinuation of antimicrobials assumes that urine 
culture was obtained before any antimicrobials were 
started. Unnecessary antimicrobials can contribute to 
antimicrobial resistance and may increase risk of UTI.

17. “Proven UTI” means a positive urine culture 
obtained by suprapubic tap or catheterization. RBUS 
indications for VCUG should be judged by the clinician.

18. After a second UTI, the risk of grade IV-V VUR, ie, 
hydronephrosis, is estimated to be 18%.

19. Evaluation ideally within 48 h. Early detection and 
treatment of febrile UTI may reduce the risk of renal 
scarring.

 

Guideline for Obtaining Urine Specimens  
in Febrile Girls
Is the child ill enough to warrant immediate antimicrobial 
therapy based on initial clinical assessment?

Figure 2. Algorithm for deciding when to obtain a urine specimen in 
girls two to 24 months of age with unexplained fever; based on the 
clinician’s threshold for risk. (UTI = urinary tract infection.)

Information from reference 4.

*—Risk factors: white race, age younger than 12 months, temperature of at least 
102.2ºF (39ºC), fever lasting at least two days, absence of another source of infection.

Obtain urine specimen 
and treat (see Figure 1)

What is the clinician’s 
threshold for evaluation?

Yes No

Lower threshold: Risk of UTI needs to 
be greater than 1 percent for evaluation 
(leads to more urine specimens)

How many UTI risk factors* are present?

Higher threshold: Risk of UTI needs to 
be greater than 2 percent for evaluation 
(leads to fewer urine specimens)

How many UTI risk factors* are present?

None or one

No specimen

Two or more

Obtain specimen No specimen

None to two Three or more

Obtain specimen
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UTI. It is now recognized that pyuria is 
a hallmark of true UTI and helps distin-
guish UTI from asymptomatic bacteriuria. 
It is the host’s inflammatory response that 
results in scarring; therefore, the presence 
of white blood cells is an important feature 
of true UTI. Another change in this action 
statement is that the threshold criterion for 
a positive urinalysis result was reduced from 
100,000 to 50,000 colony-forming units per 
mL. This change is based on a reexamination 
of data from which the previous recommen-
dation was derived, as well as consideration 
of newer evidence.

Antimicrobial Therapy
Action Statement 4a: When initiating treat-
ment, the route of antimicrobial admin-
istration should be based on practical 

considerations. Initiating treatment orally 
or parenterally is equally effective. The 
clinician should base the choice of agent 
on local antimicrobial sensitivity patterns 
(if available) and should adjust the choice 
according to sensitivity testing of the iso-
lated uropathogen. (Evidence Quality A; 
Strong Recommendation.)

Action Statement 4b: The duration of anti-
microbial therapy should be seven to 14 days. 
(Evidence Quality B; Recommendation.)

The committee would have preferred to 
recommend a specific number of days of 
antimicrobial therapy but was unable to 
find evidence comparing seven, 10, and 14 
days head-to-head. Thus, duration of ther-
apy was identified as an area for further 
research.

Urologic Imaging
The biggest change from the 1999 guideline 
is in the section on imaging. The recom-
mendation to perform renal and bladder 
ultrasonography is the same, but perform-
ing voiding cystourethrography (VCUG) 
routinely after a first UTI is no longer 
recommended. 

Action Statement 5: Febrile infants and 
young children with UTI should undergo 
renal and bladder ultrasonography. (Evi-
dence Quality C; Recommendation.)

Action Statement 6a: Although VCUG 
should not be performed routinely after 
the first febrile UTI, it is indicated if renal 
and bladder ultrasonography reveals hydro-
nephrosis, scarring, or other findings that 
suggest high-grade VUR or obstructive 
uropathy, and in other atypical or complex 
clinical circumstances. (Evidence Quality B; 
Recommendation.)

Action Statement 6b: Further evaluation 
should be conducted if there is a recur-
rence of febrile UTI. (Evidence Quality X; 
Recommendation.)

Evaluation with VCUG identifies and 
helps determine the severity of VUR (grades 
I through V). The test involves radiation, 
expense, and considerable discomfort but 
has been recommended because results affect 
treatment decisions; infants and young chil-
dren with VUR receive a long course of daily 

Guideline for Obtaining Urine Specimens  
in Febrile Boys

Figure 3. Algorithm for deciding when to obtain a urine specimen in 
boys two to 24 months of age with unexplained fever; based on the 
clinician’s threshold for risk. (UTI = urinary tract infection.)

Information from reference 4.

*—Risk factors: nonblack race, temperature of at least 102.2ºF (39ºC), fever lasting 
more than 24 hours, absence of another source of infection.

Is the child ill enough to warrant 
immediate antimicrobial therapy 
based on initial clinical assessment?

Obtain urine specimen 
and treat (see Figure 1)

Is the child circumcised?

What is the clinician’s 
threshold for evaluation?

Obtain urine specimen (risk 
of UTI exceeds 2 percent)

None to two

No specimen

None to three

No specimen

Three or four

Obtain specimen

Four

Obtain specimen

Lower threshold: Risk of UTI needs to 
be greater than 1 percent for evaluation 
(leads to more urine specimens)

How many UTI risk factors* are present? 

Higher threshold: Risk of UTI needs to 
be greater than 2 percent for evaluation 
(leads to fewer urine specimens)

How many UTI risk factors* are present? 

No Yes

No Yes
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antimicrobial prophylaxis, and those with 
high-grade VUR are candidates for surgical 
intervention. 

In the past decade, the effectiveness of 
antimicrobial prophylaxis has been ques-
tioned. Since 2006, six RCTs comparing 
prophylaxis with no prophylaxis have been 
published. To determine the effectiveness 
in children two to 24 months of age, the 
authors of the six trials were asked to pro-
vide data for children in this age group who 
were randomized to receive prophylaxis 
or no prophylaxis after a febrile UTI. The 
data were provided by grade of VUR, with 
febrile UTI recurrence as the outcome mea-
sure. Data from all six trials were provided, 
resulting in a data set of 1,091 children (Fig-
ure 4).4 No statistically significant benefit 
could be demonstrated for prophylaxis in 
those without VUR or those with grades I 
to IV VUR (only five children with grade V 
were included in the trials). 

Because recurrence is more common in 
infants and young children with high-grade 
VUR, whether they have received prophy-
laxis or not, postponing VCUG until after 
a recurrence accomplishes two things: it 
avoids the radiation, cost, and discomfort of 
VCUG in 90 percent of these patients with a 
first febrile UTI, and it identifies those with 
high-grade VUR, albeit after a recurrence.4 
In a hypothetical cohort of infants with a 
first UTI, 65 percent did not have VUR, 29 
percent had grade I to III VUR, 5 percent 
had grade IV, and 1 percent had grade V. Of 
those with a recurrent UTI, 26 percent did 
not have VUR, 56 percent had grade I to III 
VUR, 12 percent had grade IV, and 6 per-
cent had grade V.4 Waiting for recurrence is 
considered an acceptable trade-off because 
the increased percentage of patients who 
will develop renal scarring is small.4 Pedi-
atric urologists have expressed concern that 
not performing VCUG routinely will lead 
to undetected VUR,6 and these concerns 
have been addressed by the AAP commit-
tee.7 Population studies from two countries 
on two continents also find that the case for 
identifying and treating VUR is unconvinc-
ing.8,9 Guidelines from Britain10 and Italy11 
now recommend against routine VCUG .

Parental Education and Follow-up
Action Statement 7: After confirmation of 
UTI, the clinician should instruct the child’s 
caregivers to seek prompt (ideally within 48 
hours) medical evaluation for future febrile 
illnesses to ensure that recurrent infection 
can be quickly detected and treated. (Evi-
dence Quality C; Recommendation.)

In the past, frequent follow-up cultures 
were recommended to identify asymptom-
atic recurrences. However, it is now recog-
nized that this likely misidentified girls with 
asymptomatic bacteriuria as having recur-
rent or chronic UTI. Because it is the host 
response that causes scarring, and the host 
response includes both fever and inflamma-
tion (white blood cells), it is more appropri-
ate to detect and treat febrile recurrences 
than to perform periodic cultures.

Areas for Further Research
The extensive literature review and analysis 
form the basis for the evidence-based guide-
line, but they also identify gaps in the evi-
dence. Therefore, a section of the guideline 
is devoted to areas for research with the hope 
that the next revision of the guideline, like 
the current one, will be based on new evi-
dence that permits refinement of recommen-
dations for diagnosis and management. The 

Figure 4. Recurrence rate of urinary tract infection or pyelonephritis 
in febrile infants and young children two to 24 months of age with 
and without antimicrobial prophylaxis. 

Information from reference 4.
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guideline identifies eight areas for research, 
which are outlined in Table 2.4,9 
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Downs for ensuring that the guideline is evidence-based.
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Table 2. UTI in Febrile Infants and Young Children: Areas for Further Research

The relationship between UTI and reduced renal function/hypertension: It has long been presumed 
that UTIs, particularly when coupled with VUR, lead to reduced renal function/hypertension. This 
presumption has been challenged, however.9

Alternatives to invasive urine collection and culture: Diagnostic methods that do not require invasive 
urine collection would be desirable, but are not currently available.

The role of VUR (and, thus, voiding cystourethrography): Additional studies are underway (see below).
The role of prophylaxis: The RIVUR (Randomized Intervention for Children with Vesicoureteral Reflux) 

study has completed enrollment, and results are expected in the next few years.
Genetics: VUR is known to be familial, and asymptomatic bacteriuria also appears to have genetic 

determinants. Further elucidation of these determinants may prove useful.
UTIs in Hispanics: Although data about UTI incidence and recurrence rates in blacks and whites are 

available, less is published about rates in Hispanics.
Further treatment: Delaying voiding cystourethrography until after a recurrence defers the decision 

about what to do when VUR is identified. Evidence is needed to guide further treatment (i.e., what 
kind of treatment is best for which children?).

Duration of treatment: Head-to-head trials comparing various treatment durations (e.g., seven, 10, or 
14 days) would be useful.

UTI = urinary tract infection; VUR = vesicoureteral reflux.

Information from references 4 and 9.


