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OBJECTIVE To evaluate rates of guideline adherence and associations with voiding cystourethrogram result.
The American Academy of Pediatrics guidelines recommend voiding cystourethrogram after
abnormal renal ultrasound or 2 febrile urinary tract infections. It is unclear whether guideline
adherence increases vesicoureteral reflux detection. Additionally, guidelines targeting children
2-24 months are often applied to other ages.

Children undergoing voiding cystourethrogram from January 2012 to December 2013 at 1 institu-
tion were retrospectively reviewed. Children with known genitourinary abnormalities were
excluded. The primary outcome was guideline adherence. Univariate and multivariate analyses
were performed. Subgroup analysis of children 2-24 months was completed.

Voiding cystourethrograms from 365 children were included in the primary analysis, including
187 (51.2%) aged 2-24 months. Overall, 60.3% of voiding cystourethrograms were ordered in
accordance with the guidelines. Urologists/nephrologists were more likely to adhere to ordering
guidelines than pediatricians/others (76.4% vs 51.7%, odds ratio 3.0 [1.9-4.9], P <.001). Subgroup
analysis in children 2-24 months revealed similar findings (76.4% vs 51.5%, odds ratio 3.0 [1.5-
6.2], P=.002). Voiding cystourethrograms were abnormal in 31.8% overall and 26.2% aged
2-24 months. Guideline adherence was associated with increased likelihood of abnormal voiding
cystourethrogram among all children (P =.02), but not among children 2-24 months (P =.95).
Older age, white race, and guideline adherence remained significantly associated with abnormal
voiding cystourethrogram in a multiple logistic regression model.

Guideline adherence was more likely among urologists/nephrologists than pediatricians/others and
was not associated with abnormal voiding cystourethrogram among children 2-24 months.
Multicenter evaluation is necessary to determine if ordering recommendations should be revised.
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METHODS

RESULTS

CONCLUSIONS

he prevalence of urinary tract infection (UTI) in
infants and young children between 2 months
and 2 years of age with no other source of fever is

about 15%." There is a presumed linkage between recur-
rent UTIs and renal scarring, which can lead to renal
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insufficiency and hypertension. Abnormal retrograde flow
of urine from the urinary bladder to the renal collecting
system, known as vesicoureteral reflux, is a risk factor for
recurrent febrile UTIs” and scarring,* and can be graded
from 1 (mild) to 5 (severe).” While the gold standard for
diagnosing vesicoureteral reflux is a voiding cystourethro-
gram (VCUG), concerns about the need for catheteriza-
tion and radiation exposure have led to an ongoing
dialogue regarding judicious utilization.

Historically, renal sonography and VCUG were both
performed following a child’s first febrile UTL® Renal
sonography may reveal hydronephrosis associated with
anatomic urinary obstruction, renal or ureteral dilation
associated with vesicoureteral reflux,

© 2019 Elsevier Inc.
All rights reserved.

medical renal


http://crossmark.crossref.org/dialog/?doi=10.1016/j.urology.2018.12.044&domain=pdf
mailto:EKJohnson@luriechildrens.org
https://dx.doi.org/10.1016/j.urology.2018.12.044

disease, or pyelonephritis among children presenting with
UTI. Ultrasound imaging is noninvasive and nonionizing,
and renal ultrasound is therefore recommended for all
children with a history of pyelonephritis. Controversy
exists regarding the usage and timing of VCUG. Propo-
nents of VCUG after 1 febrile UTI note that renal sonog-
raphy has poor sensitivity for detection of dilating
vesicoureteral reflux (grade 11I-V).”"® Prompt treatment
of febrile UTIs prevents renal scarring,”'” and early diag-
nosis and management of vesicoureteral reflux may
improve patient outcomes.

Critics of early VCUG administration argue that proce-
dure morbidity is not justified because early vesicoureteral
reflux management may not improve patient outcomes.
Hannula et al examined rates of culture-proven vs “false”
UTIs and found a similar prevalence of vesicoureteral
reflux (37% vs 35%) among both groups of children,'’
suggesting that the association between vesicoureteral
reflux and UTI may not be as robust as previously
believed. In a prospective analysis of infants with congen-
ital vesicoureteral reflux, Sjostrom et al revealed that
spontaneous resolution or downgrading of high-grade ves-
icoureteral reflux was common in the first year of life.”
These studies suggest that delayed imaging in a smaller
patient cohort may decrease urinary tract manipulation
and radiation exposure among young children without
influencing patient care outcomes.

The 2011 American Academy of Pediatrics (AAP)
consensus statement on the workup of UTI in children
aged 2-24 months limits VCUG acquisition to children
with “hydronephrosis, scarring, or other findings that
would suggest either high-grade vesicoureteral reflux or
obstructive uropathy. . .atypical or complex clinical cir-
cumstances. . .or if there is a recurrence of febrile UTL.”"’
The AAP Section of Urology disagreed that VCUG
should not be routinely performed, noting that “[The
guidelines] imply that deferring the VCUG is now the
standard of care and may cause many to infer wrongly that
choosing to order an initial VCUG is substandard care.”
It is unclear whether VCUG ordering in accordance with
the UTI guidelines increases the detection rate of vesi-
coureteral reflux. Additionally, it is unclear whether these
guidelines lead to improved outcomes. The objectives of
this study were to (1) determine rates of clinician adher-
ence with VCUG ordering guidelines by specialty and (2)
evaluate the association between guideline adherence

and VCUG result.

PATIENTS AND METHODS

The study was a retrospective cohort analysis of children previ-
ously identified for evaluation of periprocedural UTIs at an
urban, pediatric, and tertiary care center. Study participants
were identified by searching the hospital’s electronic medical
record for the term “cystogram” or “cystourethrogram.” All chil-
dren 18 years of age or younger who underwent a VCUG
at the institution for evaluation of UTI between January 2012
and December 2013 were included. Children with known geni-
tourinary abnormality (aside from UTI) or prior diagnosis of
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vesicoureteral reflux were excluded. A manual chart review was
performed to confirm patient eligibility.

Patient characteristics (age, sex, race, ethnicity, and insur-
ance status) and clinical factors (indication for cystogram, prior
renal ultrasound findings, ordering clinician specialty, number
of prior UTIs, known urologic comorbidities, and VCUG
result) were recorded for each study participant. Criteria for
guideline adherence were met when VCUGs were ordered after
either 2 febrile UTIs or 1 febrile UTI and a prior abnormal renal
ultrasound. Ordering practices that did not meet criteria for
guideline adherence included VCUG ordering in the setting of:
(1) history of nonfebrile UTI only, (2) 1 febrile UTI without a
renal ultrasound, or (3) 1 febrile UTI with a normal renal ultra-
sound. Two study authors independently determined whether
VCUGs were ordered in adherence with the guidelines. The
primary outcome was adherence to the 2011 AAP guidelines for
VCUG ordering in the setting of pediatric UTI. Relationships
between clinician specialty (ie, urology vs pediatrics), patient
demographics, VCUG outcome, and guideline adherence were
evaluated.

Differences in sample characteristics by guideline adherence
and VCUG result were evaluated using Wilcoxon rank sum tests
for age and chi-squared or Fisher's exact tests (as appropriate) for
categorical variables. Pairwise comparisons were conducted to
evaluate guideline adherence by specialty (urology, nephrology,
pediatrics, or other physicians). Logistic regression models were
used to evaluate associations between patient demographics and
clinician specialty in predicting guideline adherence and abnor-
mal VCUG result. Since the AAP guidelines specifically target
the group of children aged 2-24 months, analyses were repeated
on this prespecified subgroup.

Sample characteristics were reported by guideline adherence
and VCUG result. Median and interquartile ranges were
reported for age, and frequencies were reported for categorical
variables. All statistical analyses were performed using SAS, ver-
sion 9.4 (SAS Institute, Cary NC; 2012). All analyses assumed a
2-sided 5% significance threshold. No corrections were made for
multiple hypothesis testing. The study was approved by a local
Institutional Review Board prior to initiation.

RESULTS

VCUG reports from 1115 consecutive children were reviewed.
A total of 750 children were excluded: 246 for known genitouri-
nary anomalies, 262 for known vesicoureteral reflux, 171 for
antenatal hydronephrosis without UT]I, and 71 for missing infor-
mation regarding study indication, fever status, or renal ultra-
sound result. A total of 365 children (67.1% female, median age
12.4 months [range 0.3-202.6]) were included in the primary
analysis (Table 1). Subgroup analysis included 187 children
(51.2% of study patients) aged 2-24 months.

Overall, 220 (60.3%) of the VCUGs in this study were
ordered in compliance with the 2011 AAP UTI guidelines.
VCUG ordering patterns were similar among urologists and
nephrologists (29 clinicians, ordered 34.8% of VCUG:s), and
among pediatricians and other specialists (171 clinicians,
ordered 65.2% of VCUGs). Thus, these specialties were grouped
for analysis. Urologists and nephrologists were more likely to
adhere to ordering guidelines than pediatricians and other spe-
cialists (97/127 [76.3%] vs 123/238 [51.6%], OR 3.0 [1.9-4.9],
P <.0001). Subgroup analysis in children 2-24 months revealed
similar findings (42/55 [76.4%] vs 68/132 [51.5%], OR 3.0
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Table 1. Patient characteristics by guideline adherence

Variable N=365 N =145 (39.7%) N =220 (60.3%) P Value*
Age (mo) 12.4 (4.7-48.8) 11.4 (4.2-45.4) 13.5(5.2-50.7) .20
Age Category
Less than 2 mo 42 (11.5%) 18 (12.4%) 24 (10.9%) .66
2moto2y 187 (51.2%) 77 (53.1%) 110 (50.0%)
2-18y 136 (37.3%) 50 (34.5%) 86 (39.1%)
Insurance
Private 160 (43.8%) 62 (42.8%) 98 (44.6%) 91
Public 189 (51.8%) 76 (52.4%) 113 (51.4%)
Other 16 (4.4%) 7 (4.8%) 9 (4.1%)
Race/ethnicity
Caucasian 153 (41.9%) 60 (41.4%) 93 (42.3%) 13
Hispanic 168 (46.0%) 69 (47.6%) 99 (45.0%)
African-American 17 (4.7%) 10 (6.9%) 7 (3.2%)
Asian 10 (2.7%) 1 (0.7%) 9 (4.1%)
Other 17 (4.7%) 5 (3.5%) 12 (5.4%)
Gender
Female 245 (67.1%) 102 (70.3%) 143 (65.0%) .29
Male 120 (32.9%) 43 (29.7%) 77 (35.0%)
Inpatient status
Outpatient 320 (87.7%) 131 (90.3%) 189 (85.9%) .21
Inpatient 45 (12.3%) 14 (9.7%) 31 (14.1%)
Specialty
Pediatrics/other 238 (65.2%) 115 (79.3%) 123 (55.9%) <.001
Urology/nephrology 127 (34.8%) 30(20.7%) 97 (44.1%)
VCUG Result
Normal 249 (68.2%) 109 (75.2%) 140 (63.6%) .02
Abnormal 116 (31.8%) 36 (24.8%) 80 (36.4%)

Median (IQR)/N (%)

Total Sample

Nonadherent

Adherent

IQR, interquartile range; VCUG, voiding cystourethrogram.

* Wilcoxon rank sum test used to evaluate differences in compliance by age and chi-square or Fisher’s exact tests used to evaluate differ-

ences for categorical variables.

[1.5-6.2], P=.002). Guideline adherence was not associated
with age, ethnicity, or sex on bivariate analysis (Tables 1 and 2).
The VCUG result was abnormal in 116/365 children (31.7%)
overall and 49/187 (26.2%) children aged 2-24 months. Adher-
ence with the 2011 AAP UTI guidelines was associated with an
increased likelihood of abnormal VCUG among all children
(36.4% of the adherent studies vs 24.8% of the nonadherent
studies were abnormal, P =.02), but there was no significant
association in children aged 2-24 months (26.4% vs 26.0%
among nonadherent studies, P = 1.0). Guideline adherence, older
age, Caucasian race, female sex, and urology/nephrology specialty
were associated with VCUG outcomes on bivariate analysis
(Table 3). Following multiple logistic regression analyses, the
variables remaining significantly associated with VCUG result
were age (P=.01), racefethnicity (P=.0002), and guideline
adherence (P =.03). Clinician specialty was no longer significant
in the adjusted model (Table 4). Post hoc multivariate analysis
revealed a strong association between guideline adherence and
abnormal VCUG result among the 126 children aged 2-18 years,
with 44/86 (51.1%) abnormal VCUGs among children with
adherent testing vs 13/50 (26.0%) abnormal VCUGs among
children with nonadherent testing (OR 3.0 [1.4-6.4], P = .005).

DISCUSSION

The use of antenatal ultrasound imaging has led to early
diagnosis and intervention for children with genitourinary
abnormalities. This has, in turn, decreased the overall
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utilization of radiographic imaging after UTL"” Histori-
cally, clinicians were advised to obtain both a renal ultra-
sound and a VCUG after the first instance of febrile
UTL® The 2011 AAP UTI guidelines recommended
obtaining a renal ultrasound after the initial febrile UTI
and reserving VCUG for children with either an abnor-
mal renal ultrasound or the second febrile UTL"’ Adher-
ence with the updated AAP UTI guidelines is not well
documented. Sargent et al analyzed VCUG ordering
among Canadian clinicians in 1995 and demonstrated
that the overall rate of vesicoureteral reflux detection
(30%) was similar in children referred for VCUG by gen-
eralists vs subspecialists,'® however updated studies are
lacking.

In the present study, clinician guideline adherence by
specialty and associations with VCUG results were ana-
lyzed. Overall, 60.3% of VCUGs were ordered in accor-
dance with the 2011 AAP UTI guidelines, suggesting
moderate adoption by ordering clinicians. Urologists and
nephrologists were significantly more likely to adhere to
ordering guidelines than pediatricians and providers in
other specialists, and subgroup analysis in children 2-24
months revealed similar findings. Study results are surpris-
ing given the initial AAP Section of Urology response to
the UTI guidelines.'” Increased guideline adherence
among urologists and nephrologists may suggest greater
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Table 2. Subgroup characteristics by guideline adherence

Variable

Age (mo)
Insurance
Private
Public
Other
Race/ethnicity
Caucasian
Hispanic
African-American
Asian
Other
Gender
Female
Male
Specialty
Pediatrics/other

Urology/nephrology

VCUG result
Normal
Abnormal

Median (IQR)/N (%)

Total Sample
N=187

7.6 (4.5-12.4)

Nonadherent
N=T77 (41.2%)

7.6 (4.311.8)

Adherent
N=110 (58.8%)

7.8(4.7-13.1)

9
8
1

8

11
7

13
5

13
4

2 (49.2%)
5 (45.5%)
0 (5.4%)

0 (42.8%)
82 (43.9%)
9 (4.8%)
9 (4.8%)
7(3.

6 (62.0%)
1 (38.0%)

2 (70.6%)
5 (29.4%)

8 (73.8%)
9 (26.2%)

39 (

50.7%)

33 (42.9%)

5(

34
35

(
(
(
(
(3.
2(

25(

64 (
13 (

57 (
20 (

6.5%)

44.2%)
45.5%)
5.2%)
1.3%)

67.5%)
32.5%)

83.1%)
16.9%)

74.0%)
26.0%)

53 (48.2%)
52 (47.3%)
5 (4.6%)

64 (58.2%)
46 (41.8%)

68 (61.8%)
42 (38.2%)

81 (73.6%)
29 (26.4%)

P Value*
.28

.75

A7

.19

.002

.95

* Wilcoxon rank sum test used to evaluate differences in compliance by age and chi-square or Fisher’s exact tests used to evaluate differ-
ences for categorical variables.

guideline familiarity given that these specialties deal pri-

marily with genitourinary disorders.

VCUG results were abnormal in 31.8% of children over-
all and in 26.2% of children in the subcohort aged

2-24 months. These results are similar to previously

reported estimates of vesicoureteral reflux prevalence,

Table 3. Overall and subgroup patient characteristics by VCUG result

which range from 22% to 28%.'""” Guideline adherence

was associated with increased likelihood of abnormal

Variable

Age (mo)

Age Category
<2mo
2mo2y
2-18y

Insurance
Private
Public
Other

Race/ethnicity
Caucasian
Hispanic
African-American
Asian
Other

Gender
Female
Male

Inpatient status
Outpatient
Inpatient

Specialty
Pediatrics/other

Overall Median (IQR)/N (%)

Normal
N=249
(68.2%)

11.3 (4.0-40.8) 23.0 (7.3-60.9)

32 (12.9%)
138 (55.4%)
79 (31.7%)

105 (42.2%)
131 (52.6%)
13 (5.2%)

84 (33.7%)
131 (52.6%)
14 (6.7%)

9 (3.6%)
11 (4.2%)

154 (61.9%)
95 (38.2%)

213 (85.6%)
36 (14.5%)

174 (69.9%)

Urology/nephrology 75 (30.1%)

Abnormal
N=116
(31.8%)

10 (8.6%)
49 (42.2%)
57 (49.1%)

55 (47.4%)
58 (50.0%)
3 (2.6%)

69 (59.5%)
37 (31.9%)
(2.6%)
(0.9%)
(5.

91 (78.5%)
25 (22.6%)

107 (92.2%)
9(7.8%)

64 (55.2%)
52 (44.8%)

P Value*

<.001

.006

.40

<.001

.002

.07

.006

Age 2-24 Month Subgroup Median (IQR)/N (%)

Normal
N=138
(73.8%)

7.3 (4.4-12.4)

65 (47.1%)
66 (47.8%)
7 (5.1%)

78 (56.5%)
60 (43.5%)

121 (87.7%)
17 (12.3%)

99 (71.7%)
39 (28.3%)

Abnormal
N=49
(26.2%)

9.3(6.2-13.1)

27 (55.1%)
19 (38.8%)
3(6.1%)

33 (67.4%)
13 (26.5%)
(2.0%)
(0.0%)
(4.

33 (67.4%)
16 (32.7%)

P Value*

14

.55

<.001

.009

.10

.56

* Wilcoxon rank sum test used to evaluate differences in compliance by age and chi-square or Fisher’s exact tests used to evaluate differ-
ences for categorical variables.
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Table 4. Logistic regression: Association between guideline adherence and VCUG result

Outcome Predictor Comparison OR (95% CI) P Value
All Patients
Adherence Specialty Pediatrics/Other vs 3.0(1.9-4.9) <.001
Urology/Nephrology
Abnormal VCUG Age 1-year Increase 1.0(1.0-1.0) .01
Race <.001
Asian vs Caucasian 0.1(0.02-1.1) .06
African-American vs 0.3(0.08-1.0) .06
Caucasian
Hispanic vs Caucasian 0.3(0.2-0.6) <.001
Other vs Caucasian 0.7 (0.2-2.0) .48
Guideline Adherence Nonadherent vs 0.6 (0.4-1.0) .03
Adherent
Patients 2-24 Months
Adherence Specialty Pediatrics/Other vs 3.0(1.5-6.2) .002
Urology/Nephrology
Abnormal VCUG Race .009
Asian vs Caucasian N/A .98
African-American vs 0.2 (0.02-1.5) A1
Caucasian
Hispanic vs Caucasian 0.3(0.1-0.6) <.001
Other vs Caucasian 0.6 (0.1-3.1) .52

VCUG among all children, but there was no association in
children aged 2-24 months. While few prior studies have
directly examined the associations between AAP UTI
guideline adherence and abnormal VCUG result, other
research groups have reached similar conclusions in sup-
port of guideline adherence. Lee et al examined 618 chil-
dren with a history of febrile UTI and determined that if a
renal ultrasound or dimercaptosuccinic acid scan is normal
after the first febrile UTI then VCUG is not necessary
unless a child has recurrent UTIs.”’ Studies by Fuente et
al’! and Berry et al’’ came to a similar conclusion. In a
study specifically aimed at guideline adherence, Pennesi et
al found that only 0.5% of 406 children treated according
to the AAP guidelines had vesicoureteral reflux in the set-
ting of a normal renal ultrasound and recommended guide-
line adherence.”’

Several studies recommend against guideline adher-
ence. Friedman et al did not find a significant association
between recurrent UTIs and abnormal VCUG findings,
and recommended against VCUG acquisition alto-
gether.'” Studies by Kimata et al and Logvineko et al
determined that renal ultrasound is 18%-46% sensitive
for predicting vesicoureteral reflux, and therefore a poor
screening test.””* While the authors acknowledge that
renal ultrasound is insensitive for the prediction of vesi-
coureteral reflux, these results suggest that there is little
benefit to delayed VCUG acquisition.

There are several important study limitations. First,
the study sample was drawn from patients who had
undergone VCUG at the study institution. Patients who
presented with febrile UTIs and did not undergo VCUG
were not studied, thereby limiting the evaluation of chil-
dren with inappropriately omitted VCUG and poten-
tially skewing study results. While a direct comparison
between these groups would be ideal, we unfortunately
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could not account for patients who were seen by outside
providers and not referred to our institution. Therefore,
we were unable to evaluate all potential patients with
UTlIs.

Second, it is difficult to discern independent variable
contributions to abnormal VCUG results due to multicol-
linearity in a multiple logistic regression model. In this
sample, among other associations, age was associated with
sex, physician specialty, and inpatient status; sex was fur-
ther associated with race, physician specialty, and inpa-
tient status. Since this was not a purely randomized
sample, it is impossible to rule out any confounding effects
and it is difficult to truly establish causality. Due to the
nature of the research question and relevant hypotheses,
however, a randomized study is not possible. Despite these
shortcomings, the association between adherence and spe-
cialty remained consistent, and overall, adherence seemed
to maintain a relationship with VCUG result even after
adjustment for multiple demographic factors.

Third, this was a single-center retrospective cohort
review. Study results were obtained at an urban, pediatric,
and tertiary referral center with subspecialty services and
on-site access to VCUG. Ordering patterns may be differ-
ent in alternate settings. While chart review data is more
granular than data extracted from national databases, lim-
ited clinical detail was available for some patients. Chil-
dren were excluded from the cohort if it was unclear why
the study was ordered, if their fever status was unknown,
or if results of the renal ultrasound were not available.
Additionally, payer mix may vary by specialty, leading to
over- or under-representation of patient groups in each
specialty. It is possible that specific groups (ie, from a par-
ticular ordering clinician) were systematically excluded
from the sample, thereby biasing both the sample and the
study inferences.
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Finally, the AAP guideline recommendations are aimed
at children between 2 months and 2 years of age. Ordering
guidelines are often extrapolated to children outside the
target age range because there are no guidelines for
VCUG acquisition in younger or older children. While
children 2 months to 2 years of age were examined as a
subpopulation, the patient cohort was also examined as a
whole to account for guideline usage outside of the target
age range. Guideline adherence was associated with
abnormal VCUG result among all children, but not
among children aged 2-24 months. Instead, post hoc anal-
ysis revealed a strong association between guideline adher-
ence and abnormal VCUG result among the older patient
cohort. Further multicenter evaluation is necessary to
determine if the 2011 AAP VCUG ordering recommen-
dations should be revised.

CONCLUSION

At this urban, pediatric, and tertiary care referral center,
2011 AAP UTI guideline adherence for VCUG ordering
was more likely among urologists and nephrologists than
pediatricians or other specialists. Guideline adherence
increased the diagnostic yield of VCUG studies in the full
patient cohort, but there was no association in children
aged 2-24 months. Further multicenter evaluation is nec-
essary to determine whether VCUG ordering recommen-
dations should be revised.

SUPPLEMENTARY MATERIALS

Supplementary material associated with this article can
be found in the online version at https://doi.org/10.1016;.
urology.2018.12.044.
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L)
EDITORIAL COMMENT iy

The American Academy of Pediatrics (AAP) guidelines for
investigating infants with an initial febrile urinary tract infection
(UTI) were designed in the hopes of minimizing unnecessary
testing and treatment. Presumably the detection rates of reflux
would be higher by raising the bar for ordering a voiding cystour-
ethrogram (VCUG), namely by requiring either an abnormal
renal sonogram or the second febrile UTI before performing the
VCUG.
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The authors of this paper chose to test the AAP's hypothesis.
This paper shows that in fact there was no difference in reflux
rates in children aged 2-24 months if the guidelines were
adhered to or not. Reflux was detected in 26% of these children
regardless of guideline adherence. Interestingly, reflux differences
were seen in guideline adherence vs nonadherence for those
children older than 2 years (51% vs 26% respectively).

The paper also found that 60% of the VCUGs were ordered as
prescribed by the AAP guidelines. These guidelines seem to be
shifting clinical practices and fewer VCUGs ordered may be a
factor in the trend toward fewer ureteral reimplantations being
done in the United States.'

Our charge as physicians is to remove our patients from the
greatest danger facing them and for children with febrile UTIs,
that danger is not reflux, but rather high grades of reflux. I hope
the future of data analysis will follow the direction of those
nomograms that allow for greater accuracy in predicting clinical
outcomes in reflux such as the reflux resolution calculator.” Add-
ing more patient characteristics (such as age, ethnicity, family his-
tory, degree of fever, etc.) along with more specific sonogram
findings (such as ureteral dilation, duplication, and dysmorphia®)
to a reflux incidence nomogram will increase our likelihood of
knowing not only who has reflux but also who has which grade
of reflux. In an age when companies armed with data can predict
every consumer's exact preferences, we should be able to accu-
rately predict which degree of reflux children have and, armed
with that information, be better able to achieve the goals of the
AARP guidelines of minimizing unnecessary testing and treatment.

Richard Schlussel, Pediatric Urology Associates, New
York, NY
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We appreciate the thoughtful response to our study findings and
agree that the medical community should re-evaluate the
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American Academy of Pediatrics guidelines for febrile urinary
tract infections. While the guidelines rely on the use of renal
and bladder ultrasound findings to determine the need for
VCUG:s, several previous investigations have shown that ultra-
sound findings are a poorly predictive of VCUG abnormalities.
Hoberman et al determined that identification of urinary tract
dilation on renal ultrasound following the first febrile urinary
tract infection had only a 10% sensitivity and 40% positive pre-
dictive value for detection of vesicoureteral reflux on VCUG
among 302 children.' These results were corroborated by Juliano
et al, who reported evidence of dilating vesicoureteral reflux
among 23/84 children with a normal renal ultrasound.” A larger
study by Logvinenko et al revealed that renal ultrasound had a
sensitivity of only 32% for detecting grade 3-5 vesicoureteral
reflux among nearly 4000 patients. The group concluded that
ultrasound was a poor screening tool for diagnosis of high-grade
vesicoureteral reflux.” The use of renal ultrasound findings to
guide VCUG administration, therefore, should be called into
question. It is perhaps for this reason that guideline adherence
did not improve vesicoureteral reflux detection among children
aged 2-24 months in our patient cohort.

Furthermore, while our study demonstrated an association
between guideline adherence and vesicoureteral reflux detection
among older patients, the current American Academy of Pediat-
rics guidelines were not intended to target this patient popula-
tion. The lack of guidelines for a broader range of patients may
lead to application among a patient cohort for whom the guide-
lines were not intended. We support the development of a pre-
dictive nomogram to tailor VCUG recommendations for the
current age range of patients, and also for older children and
very young infants.

Deborah L. Jacobson, Emilie K. Johnson, Department
of Urology, Northwestern University, Chicago, IL; Division of
Pediatric Urology, Ann & Robert H. Lurie Children's Hospital
of Chicago, Chicago, IL

References

1. Hoberman A, Charron M, Hickey RW, Baskin M, Kearney DH,
Wald ER. Imaging studies after a first febrile urinary tract infection in
young children. N. Engl. J. Med. 2003;348:195-202.

2. Juliano TM, Stephany HA, Clayton DB, et al. Incidence of abnormal
imaging and recurrent pyelonephritis after first febrile urinary tract
infection in children 2 to 24 months old. J. Urol. 2013;190:1505—
1510.

3. Logvinenko T, Chow ]S, Nelson CP. Predictive value of specific
ultrasound findings when used as a screening test for abnormalities on

VCUBG. ] Pediawr Urol. 2015;11:176. e171-177.

https://doi.org/10.1016/j.urology.2018.12.046
UROLOGY 126: 186, 2019. © 2019 Elsevier Inc.

UROLOGY 126, 2019


http://refhub.elsevier.com/S0090-4295(19)30130-X/sbref0001
http://refhub.elsevier.com/S0090-4295(19)30130-X/sbref0001
http://refhub.elsevier.com/S0090-4295(19)30130-X/sbref0001
http://refhub.elsevier.com/S0090-4295(19)30130-X/sbref0002
http://refhub.elsevier.com/S0090-4295(19)30130-X/sbref0002
http://refhub.elsevier.com/S0090-4295(19)30130-X/sbref0002
http://refhub.elsevier.com/S0090-4295(19)30130-X/sbref0003
http://refhub.elsevier.com/S0090-4295(19)30130-X/sbref0003
http://refhub.elsevier.com/S0090-4295(19)30130-X/sbref0003
https://doi.org/10.1016/j.urology.2018.12.045
http://crossmark.crossref.org/dialog/?doi=10.1016/j.urology.2018.12.046&domain=pdf
http://refhub.elsevier.com/S0090-4295(19)30130-X/sbref0001
http://refhub.elsevier.com/S0090-4295(19)30130-X/sbref0001
http://refhub.elsevier.com/S0090-4295(19)30130-X/sbref0001
http://refhub.elsevier.com/S0090-4295(19)30130-X/sbref0002
http://refhub.elsevier.com/S0090-4295(19)30130-X/sbref0002
http://refhub.elsevier.com/S0090-4295(19)30130-X/sbref0002
http://refhub.elsevier.com/S0090-4295(19)30130-X/sbref0002
http://refhub.elsevier.com/S0090-4295(19)30130-X/sbref0003
http://refhub.elsevier.com/S0090-4295(19)30130-X/sbref0003
http://refhub.elsevier.com/S0090-4295(19)30130-X/sbref0003
https://doi.org/10.1016/j.urology.2018.12.046

	Adherence to the 2011 American Academy of Pediatrics Urinary Tract Infection Guidelines for Voiding Cystourethrogram Ordering by Clinician Specialty
	PATIENTS AND METHODS
	RESULTS
	DISCUSSION
	CONCLUSION
	Supplementary materials
	References


	Editorial Comment
	References

	Author Reply
	References


