yduasnuel Joyny Yd-HIN

1duasnuely Joyny vd-HIN

1duosnuely Joyny vd-HIN

"% NIH Public Access
éf}}‘ Author Manuscript

2 Hepst

o NATIG,

Published in final edited form as:
J Pediatr Urol. 2012 February ; 8(1): 72—76. doi:10.1016/j.jpurol.2010.10.012.

The accuracy and health risks of a voiding cystourethrogram
after a febrile urinary tract infection

John David Spencer?, Carlton M. BatesP, John D. Mahan?, Mary-Lynn Niland®, Shannon R.
Stakerd, David S. Hains?, and Andrew L. Schwaderer?

a Nationwide Children’s Hospital, Department of Pediatrics, Division of Nephrology, 700
Children’s Drive, Columbus, OH 43205, USA

b pPittsburgh Children’s Hospital, 4401 Penn Avenue, Pittsburgh, PA 15224, USA

¢ Nationwide Children’s Hospital, Department of Pediatrics, Division of Emergency Medicine, 700
Children’s Drive, Columbus, OH 43205, USA

d Nationwide Children’s Hospital, Department of Pediatrics, 700 Children’s Drive, Columbus, OH
43205, USA

Abstract

Objective—Physicians often defer obtaining a voiding cystourethrogram (VCUG) after the
diagnosis of urinary tract infection (UTI) due to concerns regarding increased health risks and
inflated rates of vesicoureteral reflux (VUR). This study examines the health risks and accuracy of
VCUG testing after diagnosis of a febrile UTI.

Patients and methods—A retrospective review was conducted of children aged 0-18 years
admitted to Nationwide Children’s Hospital with a febrile UTI in 1995-2000. Children were
divided into two cohorts — those who had a VCUG performed within 1 week of diagnosis (early
VCUG cohort) and those who had a VCUG performed more than 1 week after diagnosis (late
VCUG cohort). All children were followed for an additional 5 years after hospital discharge.

Results—The incidence and severity of VUR were similar in patients that underwent early and
late VCUG testing. Patients who underwent early VCUG testing showed no sign of worsening
illness after the test was performed. During the 5-year follow up, these patients did not have
higher rates of return emergency department visits or hospital readmission compared to those who
received late VCUG testing.

Conclusions—The rate of VUR detection does not increase with early VCUG testing. Early
VCUG testing does not lead to increased risk of bacterial dissemination or urosepsis.
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Introduction

UTI is one of the most common and serious types of bacterial infection in children [1] and
[2]. Estimates on cumulative incidence in American children indicate that up to 180,000 of
the annual birth cohort will be diagnosed with a UTI by 6 years of age (3—7% of females and
1-2% of males) [3] and [4]. In 1999, the American Academy of Pediatrics (AAP) issued
practice guidelines for the management of UTI. These guidelines recommend that young
children undergo a renal ultrasound and VCUG to evaluate for the presence of anatomic
abnormalities and VUR after they are diagnosed with their first UTI [5]. The combination of
VUR and UTI may predispose children to pyelonephritis, renal scarring, hypertension, and
chronic kidney disease [6]. Despite these AAP recommendations, many patients do not
undergo VCUG testing. In a recent study of infants <1 year of age who were diagnosed with
a febrile UTI, roughly 40% were not evaluated for VUR [7].

The AAP guidelines do not suggest when a VCUG should be performed. The guidelines
state that a VCUG should be obtained ‘at the earliest convenient time’, once a child is free
of infection and bladder irritability is absent [5]. Traditionally, there have been concerns
about the accuracy and safety of a VCUG performed during an active infection. Because
UTIs can cause ureteral dilatation and inflammatory changes at the ureterovesical junction,
they may cause transient VUR [8] and [9]. Therefore, a VCUG performed during infection
may falsely overestimate clinically relevant VUR. Moreover, there are concerns that
catheterization during a VCUG may damage the already inflamed urinary tract mucosa, and
prolong a UTI or lead to bacterial dissemination and sepsis [10]. Consequently, many
physicians defer VCUG testing until the UTI resolves. The aim of this study was to explore
the issues of timing, safety, and accuracy of VCUG testing.

Patients and methods

Patients and demographics

A retrospective review was conducted of children admitted to Nationwide Children’s
Hospital (NCH) with a febrile UTI from 1995 to 2000. Included were patients aged 0-18
years who were diagnosed with their first culture-proven febrile UTI as defined by AAP
guidelines [5]. A fever was defined as a temperature =38.3 °C at presentation. Exclusion
criteria included complicated medical history and prior VCUG. Data were collected on
gender, age, race, presenting symptoms, maximum temperature during admission, and
length of admission. The presence, grade, and location of VUR (unilateral vs bilateral) were
also noted.

The patients were stratified into two cohorts: (1) those who had VCUGs performed during
the inpatient admission, after the initiation of antibiotics (early VCUG cohort), and (2) those
who were scheduled to have a VCUG performed after hospital discharge (late VCUG
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cohort). Early VCUG testing was performed within 7 days of UTI diagnosis. If the VCUG
was not performed at NCH, the primary care physician was contacted to determine if the test
was performed.

In the early VCUG cohort, complications associated with early VCUG testing were
evaluated by monitoring temperature changes 12 h after testing, and recording additional
emergency department (ED) evaluation after discharge or readmission within 1 week after
discharge.

All patients, regardless of whether or not they had a VCUG, were followed for an additional
5 years after hospital discharge. From 2000 to 2006, it was recorded if patients developed
another positive urine culture, presented to the ED with an additional UTI, or were admitted
to the hospital for UTI management.

Statistical analysis

Results

Differences between patient cohorts were analyzed using the Chi-square test for proportions
and the Mann-Whitney U-test for medians. The differences in the incidence of VUR in the
early VCUG vs late VCUG male cohorts were analyzed by the Fisher exact test secondary to
the small sample size. Within the early VCUG cohort, differences between median maximal
temperatures 12 h before and after a VCUG were compared using the Mann-Whitney U-
test. Statistical significance was achieved with a P < 0.05.

Patient demographics

From 1995 to 2000, 251 patients were admitted to NCH with a febrile UTI; 99 patients from
this cohort were excluded (Table 1). Among the 152 patients that met the study criteria, 67
underwent early VCUG testing and 85 were scheduled to have an outpatient VUCG. Of the
85 patients scheduled for an outpatient VCUG, 77% (n = 65) obtained the test. Thus, the
percentage of patients who had VCUG testing performed as inpatients was significantly
higher than the percentage of patients who completed the test as an outpatient (100% vs
77%) (P = 0.005).

When examining patient and cohort demographics, there was seen to be a female
preponderance in the outpatient group compared to the inpatient group (P < 0.001) (Table
2). There were no significant differences in age, race, presenting symptoms, or maximal
temperature between the two groups (Table 2). The mean length of hospital stay was 2.4 +
1.4 days for the inpatient group compared to 2.0 + 0.9 days for those who did not receive an
inpatient VCUG (P < 0.001).

Detection of VUR

Regarding the incidence of reflux, 21 children (31%) in the inpatient cohort and 33 children
(51%) in the outpatient cohort had VUR (P = 0.023) (Table 3). When analyzing the cohorts

by gender, the incidence of VUR in the inpatient and outpatient cohorts was similar. Among
the patients who had VUR, the percentages of males and females were similar. The severity
of VUR and the proportion of bilateral VUR were similar between cohorts (Table 4).
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To determine whether there were increased health risks associated with early VCUG testing,
several criteria were examined. There were no statistical differences detected when
comparing the median maximal temperature over the 12 h prior to the VCUG and 12 h after
the VCUG (Fig. 1). Moreover, none of the inpatients who had early VCUG testing returned
to the NCH ED, developed a subsequent UTI, or were readmitted within a week of
discharge.

To determine whether there were increased health risks associated with early VCUG testing,
several criteria were examined. There were no statistical differences detected when
comparing the median maximal temperature over the 12 h prior to the VCUG and 12 h after
the VCUG (Fig. 1). Moreover, none of the inpatients who had early VCUG testing returned
to the NCH ED, developed a subsequent UTI, or were readmitted within a week of
discharge.

and outcomes

In our study, all patients were followed for 5 years after hospital discharge. After hospital
discharge, 24% of patients scheduled for an outpatient VCUG did not undergo testing.
McDonald et al. reported a similar pattern of patient non-compliance [9]. When comparing
the rates of subsequent UTI, additional ED evaluation, or hospital readmission between
patients who had a VCUG and those who did not, we did not find a significant difference.
These results support published evidence suggesting that VUR does not increase the risk of
recurrent UTIs [3], [12] and [17]. Although small, prospective follow-up studies of children
with primary VUR suggest that most children do well [3], [12], [14] and [18].

Given the good prognosis for children with VUR, the practice of detecting reflux after a UTI
has been recently questioned [19], [20], [21], [22], [23] and [24]. Currently, no evidence
clearly indicates that interventions (medical or surgical) for VUR confer benefit, albeit there
is also a lack of evidence suggesting that interventions are not beneficial [12], [25], [26],
[27], [28], [29], [30], [31], [32] and [33]. Consequently, we are currently in an evidence-
poor environment, trading off possible benefits against probable harms. If it can be shown
that intervention for VUR decreases comorbidities, the necessity and importance of the
VCUG will be confirmed.

The authors recognize that this study is limited by its small sample size and retrospective
nature. Because of the retrospective nature of this study and the available data, we cannot
report whether patients required more sedation with early VCUG testing or developed less
serious complications like increased anxiety, increased pain, hematuria, dysuria, urinary
frequency, urgency, or flank pain. We were not able to determine if the resolution of VUR is
affected by timing of VCUG. We also cannot report if patients presented to other hospitals
for further evaluation after VCUG testing. Finally, we were not able to determine if there is
a higher incidence of renal scarring, renal insufficiency, or hypertension in patients that did
not have a VCUG.
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Our results indicate that early VCUG testing for a first febrile UTI is accurate and does not
lead to significant health risks in healthy children.
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Figurel.
Scatter graph comparing maximum temperatures of inpatients over 12 h before and after

VCUG testing. Differences in median maximal temperature between the 12 h prior to the
VCUG (98.6 °F, range 96.4-103.5 °F) and 12 h after the VCUG (98.5 °F, range 96.6-102.8
°F) were not statistically significant (P = 0.492).
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Table 1

Patients excluded from analysis.,
Reason,n
Complicated medical history,36
Cultures negative,21
Myelomeningocele,16
Previous diagnosis of reflux,10
Congenital kidney malformation,11
Previous urinary tract infection with negative studies,7
Work up done at another hospital,2

No culture obtained,2
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Characteristics of patientsthat had VCUG test performed.,,,
Characteristic, Inpatients,Outpatients,P
Sample size<comma> n,67,65,
Female gender<comma> n (%),39 (58),57 (88),<0.001
Age (months),,,
Median,2,2,0.62
Range,0.3%000685,0.3%:U0101,
Race or ethnic group<comma> n (%),,,0.392
Caucasian,45 (67),43 (66),
African American,12 (18),10 (15),
Hispanic,2 (3.0),0 (0),
Other or not recorded,8 (12),12 (19),
Presenting symptoms,,,0.746
Vomiting<comma> n (%),20 (30),25 (38),
Diarrhea<comma> n (%),11 (16),13 (20),
Dysuria<comma> n (%),1 (2),1 (2),
Gross hematuria<comma> n (%),1 (2),0 (0),
Maximum temperature (3jF),,,
Median,102.1,102.2,0.658
Range,98.6%005105,100%000105,
Admission interval (days),,,
Mean,2.4,2,<0.001
Range,1%0U67,1%:007,
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Table 3

Finding in patients at time of VCUG.,,,
Findings, Inpatients,Outpatients,P
Total patients tested<comma> n,67,65,0.023
Reflux present<comma> n (%),21 (31),33 (51),
Total females tested<comma> n,39,57,0.483
Reflux present<comma> n (%),17 (44),29 (52),
Total males tested<comma> n,28,8,0.054

Reflux present<comma> n (%),4 (14),4 (50),
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Table 4

VCUG findingsin patientswith VUR.,,,

Findings, Inpatients,Outpatients,P
Reflux present<comma> n,21,33,
Female gender<comma> n (%),17 (81),29 (88),0.484
Reflux grade,,,0.683

I<comma> n (%),2 (10),5 (15),

ll<comma> n (%),8 (38),15 (46),

Ill<comma> n (%),8 (38),11 (3),

IV<comma> n (%),3 (14),2 (6),

V<comma> n (%),0 (0),0 (0),
Bilateral refluxxcomma> n (%),8 (38),16 (49),0.454
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