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TABLE 5 Rates of VUR According to Grade in
Hypothetical Cohort of Infants After
First UTI and After Recurrence

Rate, %
After First After
UTl Recurrence

(N 100) (N 10)
No VUR 65 26
Grades -l VUR 29 56
Grade IV VUR 5 12
Grade V VUR 1 6

FIGURE 4

Relationship between renal scarring and num-
ber of bouts of pyelonephritis. Adapted from
Jodal.%®

® [ntentional vagueness: None.

® Policy level: Recommendation.

Action Statement 6b

® Aggregate quality of evidence: X (ex-
ceptional situation).

e Benefits: VCUG after a second UTI
should identify infants with very
high-grade reflux.

® Harms/risks/costs: VCUG is an un-
comfortable, costly procedure that
involves radiation, including to the
ovaries of girls.

e Benefit-harms assessment: Prepon-

FIGURE 3 derance of benefit over harm.
A, Recurrences of febrile UTI/pyelonephritis in 373 infants 2 to 24 months of age without VUR, with and . .
without antimicrobial prophylaxis (based on 3 studies; data provided by Drs Craig, Garin, and Mon- ® Value judgments: The committee
tini). B, Recurrences of febrile UTI/pyelonephritis in 72 infants 2 to 24 months of age with grade | VUR, judged that patients with high-
with and without antimicrobial prophylaxis (based on 4 studies; data provided by Drs Craig, Garin, .
Montini, and Roussey-Kesler). C, Recurrences of febrile UTI/pyelonephritis in 257 infants 2 to 24 grade reflux and other abnormali-
months of age with grade Il VUR, with and without antimicrobial prophylaxis (based on 5 studies; data ties may benefit from interventions
provided by Drs Craig, Garin, Montini, Pennesi, and Roussey-Kesler). D, Recurrences of febrile UTI/ to prevent further scarring. Further
pyelonephritis in 285 infants 2 to 24 months of age with grade Ill VUR, with and without antimicrobial .
prophylaxis (based on 6 studies; data provided by Drs Brandstrom, Craig, Garin, Montini, Pennesi, and studies of treatment for grade V
Roussey-Kesler). E, Recurrences of febrile UTI/pyelonephritis in 104 infants 2 to 24 months of age with VUR are not underway and are un-
grade IV VUR, with and without antimicrobial prophylaxis (based on 3 studies; data provided by Drs likely inthe near future, because the
Brandstrom, Craig, and Pennesi). M-H indicates Mantel-Haenszel; Cl, confidence interval. . .

condition is uncommon and ran-

domization of treatment in this
group generally has been consid-
ered unethical.

D ATRICS Vo ke Fromn a0 AT ea Happublications.org at GERSTEIN SCIENCE INFO CTR on September 3, 2011 605



® Role of patient preferences: As men-
tioned previously, the judgment of
parents may come into play, be-
cause VCUG is an uncomfortable
procedure involving radiation expo-
sure. In some cases, parents may
prefer to subject their children to
the procedure even when the
chance of benefit is both small and
uncertain. The benefits of treatment
of VUR remain unproven, but the
point estimates suggest a small po-
tential benefit. Similarly, parents
may want to avoid VCUG even after
the second UTI. Because the benefit
of identifying high-grade reflux is
still in some doubt, these prefer-
ences should be considered. It isthe
judgment of the committee that
VCUG is indicated after the second
UTl.

® Exclusions: None.

® |[ntentional vagueness: Further eval-
uation will likely start with VCUG but
may entail additional studies de-
pending on the findings. The details
of further evaluation are beyond the
scope of this guideline.

® Policy level: Recommendation.

Action Statement 7

After confirmation of UTI, the cli-
nician should instruct parents or
guardians to seek prompt medical
evaluation (ideally within 48
hours) for future febrile ill-
nesses, to ensure that recurrent
infections can be detected and
treated promptly (evidence qual-
ity: C; recommendation).

Early treatment limits renal damage
better than late treatment,'2 and the
risk of renal scarring increases as the
number of recurrences increase (Fig
4) ¥ For these reasons, all infants who
have sustained a febrile UTI should
have a urine specimen obtained at the
onset of subsequent febrile illnesses,
so that a UTIl can be diagnosed and
treated promptly.

® Aggregate quality of evidence: G (ob-
servational studies).

e Benefits: Studies suggest that early
treatment of UTI reduces the risk of
renal scarring.

e Harms/risks/costs: There may be
additional costs and inconvenience
to parents with more-frequent visits
to the clinician for evaluation of
fever.

® Benefit-harms assessment: Prepon-
derance of benefit over harm.

® Value judgments: None.

e Role of patient preferences: Parents
will ultimately make the judgment to
seek medical care.

® Exclusions: None.
® Intentional vagueness: None.

® Policy level: Recommendation.

CONCLUSIONS

The committee formulated 7 key action
statements for the diagnosis and
treatment of infants and young chil-
dren 2to 24 months of age with UTl and
unexplained fever. Strategies for diag-
nosis and treatment depend on
whether the clinician determines that
antimicrobial therapy is warranted im-
mediately or can be delayed safely un-
til urine culture and urinalysis results
are available. Diagnosis is based on
the presence of pyuria and at least
50 000 CFUs per mL of a single uro-
pathogen in an appropriately collected
specimen of urine; urinalysis alone
does not provide a definitive diagnosis.
After 7 to 14 days of antimicrobial
treatment, close clinical follow-up
monitoring should be maintained, with
evaluation of the urine during subse-
quent febrile episodes to permit
prompt diagnosis and treatment of re-
current infections. Ultrasonography of
the kidneys and bladder should be per-
formed to detect anatomic abnormali-
ties that require further evaluation
(eg, additional imaging or urologic
consultation). Routine VCUG after the

first UTI is not recommended; VCUG is
indicated if RBUS reveals hydrone-
phrosis, scarring, or other findings
that would suggest either high-grade
VUR or obstructive uropathy, as well as
in other atypical or complex clinical
circumstances. VCUG also should be
performed if there is a recurrence of
febrile UTI.

AREAS FOR RESEARCH

One of the major values of a compre-
hensive literature review is the identi-
fication of areas in which evidence is
lacking. The following 8 areas are pre-
sented in an order that parallels the
previous discussion.

1. The relationship between UTIs in in-
fants and young children and re-
duced renal function in adults has
been established but is not
well characterized in quantitative
terms. The ideal prospective cohort
study from birth to 40 to 50 years of
age has not been conducted and is
unlikely to be conducted. There-
fore, estimates of undesirable
outcomes in adulthood, such as
hypertension and end-stage renal
disease, are based on the mathe-
matical product of probabilities
at several steps, each of which is
subject to bias and error. Other
attempts at decision analysis and
thoughtful literature review have
recognized the same limitations.
Until recently, imaging tools avail-
able for assessment of the effects
of UTIs have been insensitive. With
the imaging techniques now avail-
able, it may be possible to identify
the relationship of scarring to re-
nal impairment and hypertension.

2. The development of techniques that
would permit an alternative to inva-
sive sampling and culture would be
valuable for general use. Special at-
tention should be given to infant
girls and uncircumcised boys, be-
cause urethral catheterization may
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be difficult and can produce con-
taminated specimens and SPA now
is not commonly performed. Incu-
bationtime, which is inherent in the
culture process, results in delayed
treatment or presumptive treat-
ment on the basis of tests that lack
the desired sensitivity and specific-
ity to replace culture.

3. The role of VUR (and therefore of
VCUG) is incompletely understood.
It is recognized that pyelonephritis
(defined through cortical scintigra-
phy) can occur in the absence of
VUR (defined through VCUG) and
that progressive renal scarring
(defined through cortical scintigra-
phy) can occur in the absence of
demonstrated VUR.2% The pre-
sumption that antimicrobial pro-
phylaxis is of benefit for individuals
with VUR to prevent recurrences of
UTl or the development of renal scars
is not supported by the aggregate of
data from recent studies and cur-
rently is the subject of the Random-
ized Intervention for Children With
Vesicoureteral Reflux study.’®

4. Although the effectiveness of anti-
microbial prophylaxis for the pre-
vention of UTI has not been demon-
strated, the concept has biological
plausibility. Virtually all antimicro-
bial agents used to treat or to pre-
vent infections of the urinary tract
are excreted in the urine in high
concentrations. Barriers to the ef-
fectiveness of antimicrobial pro-
phylaxis are adherence to a daily
regimen, adverse effects associ-
ated with the various agents, and
the potential for emergence of anti-
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the infants will have recurrent UTls;
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or other abnormalities. Further re-
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8. The optimal duration of antimicro-
bial treatment has not been deter-
mined. RCTs of head-to-head com-
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be valuable, enabling clinicians to
limit antimicrobial exposure to
what is needed to eradicate the of-
fending uropathogen.
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Risk of urinary tract infection (UTI) is ~5%.

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

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

See text and tables below for girls and boys.

A urinalysis helps interpret the results of the urine culture,
distinguishing UTI from asymptomatic bacteruria.
Suprapubic aspiration (SPA) is not recommended unless
necessary, because it produces more distress than
catheterization.

UA that includes microscopy with a hemocytometer has
higher sensitivity and specificity but may not be available.
Urine dipstick is slightly less sensitive, but satisfactory if
microscopy not available. Positive leukocyte esterase (LE)
or nitrites or microscopy positive for white blood cells
(WBCs) or bacteria is a positive urinalysis.

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

. 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.

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

. Pure growth of >50 000 CFUs/mL of a uropathogen and

urinalysis demonstrating bacteruria or pyuria.
Antimicrobial sensitivities of isolated bacteria should be
used to adjust antimicrobial choice.

. Look for anatomic abnormalities that require further

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

. 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 UTL

. “Proven UTI” means a positive urine culture obtained by

suprapubic tap or catheterization. RBUS indications for
voiding cystourethrography (VCUG) should be judged by
the clinician.

. After a second UTI, the risk of grade [V—V vesicoureteral

reflux (VUR), ie, hydronephrosis, is estimated to be 18%.

. Evaluation ideally within 48 h. Early detection and

treatment of febrile UTI may reduce the risk of renal
scarring.

Treat with antimicrobials

effective against common

uropathogens according to

local sensitivity patterns;
oral or parenteral.

1. 1.
Infant 2-24 mo 2.
with
fever >38°C
3.
4.
5.
2. 6.
Is patient judged to
require immediate
antimicrobial therapy? 7.
8.
9.
o 10
Is likelihood of UTI <1%?
(See text and Fig 2)
A 4 1.
6. 3
Ob.ta"ll urne, gor Obtain urine by 12
urinalysis only P catheterization or
by catheter or 13.
§ SPA.
SPA or bag. Option
14
y 15.
5
7 3. Perform 16
Conduct enhanced v Conduct dipstick urinalysis.
urinalysis with [, /7 [ N\ | urinalysis;
microscope and considered positive 17
counting chamber. Option if LE and/or nitrite
is positive.
18
19
10.
9. Culture urine
Urinalysis obtained by <
positive? catheterization or
SPA.
11.

12.
Urinalysis
and culture
positive?

15.
Follow clinical
course, reevaluate
if fever persists.

A 4

APPENDIX
Clinical practice guideline algorithm.
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16.
Discontinue
antimicrobials.

13. 14.
Adjust antimicrobial Obtain ultrasonogram
therapy according to | —g of kidneys and bladder

sensitivities. Treat
7-14 d.

(RBUS) any time after
UTI is confirmed.

i 18
Serf)?;i %1}']1‘ %I:er Obtain VCUG to
: VCUG evaluate for grade
indicated by IV-V VUR.
RBUS?

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

20.
Urologic
management as
indicated by
imaging
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