VOLUME8 NUMBER 6 2004 ISSN: 0965-0288

Bullefinton theleffechiveness
of healthiservicelinterventions
for-deciSonimukers

This bulletin summarises
the research evidence for

the diagnosis and
evaluation of urinary

tract-infections in children

under five years of age.

Urinary tract infection
(UTI) is common in
children under five.
Children who are
misdiagnosed can either
fail to receive appropriate
treatment or receive
unnecessary treatment
and investigation.

All of the tests
commonly used for the
diagnosis of UTI are
carried out on urine
samples.

A dipstick test which is
positive for both nitrite
and leukocyte esterase
(LE) indicates a very high
likelihood of a UTL

Dipstick negative for LE
and nitrite or
microscopic analysis
negative for pyuria and
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Diagnosing urinary tract
infection (UTI) in the
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bacteriuria of a clean
voided urine (CVU), bag
or nappy/pad specimen
can be used to rule out
UTI, avoiding the need
for further investigation
for UTL

Acute Tc-99m-DMSA
remains the reference
standard test for the
localisation of UTI.

In the absence of
evidence of any effect on
patient outcome,
universal imaging (e.g.
micturating
cystourethrography
(MCUQ) for reflux or
dimercaptosuccinic acid
scintigraphy (DMSA) for
renal scarring) cannot be
justified; referral should
be on an individual
patient basis.
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A. Background

Urinary tract infection (UTI) is
common in children under five.
The normal urinary tract is sterile.
A UTI is a microbial infection of
the urethra, bladder, ureters or
kidneys' (Fig 1). Infection is most
commonly caused by Gram-
negative aerobic bacteria.’

A.1. Incidence/prevalence Boys
are more susceptible before the
age of three months; thereafter the
incidence is substantially higher in
girls’ Data on the true incidence
of UTI are limited. It has been
estimated that around 6.3% of
girls and 2.4% of boys will be
referred with UTIs by the age of
five years.

The aim of management should be
prompt diagnosis, rapid treatment
and the detection of any
underlying cause that might
predispose to further infection or
lead to long-term renal damage.’
Evidence based guidelines propose
that the management of UTI in
children can be divided into four
phases: recognising a child at risk,
diagnosis, short-term treatment,
and imaging evaluation.®

Current UK recommendations,
published over a decade ago, state
that all children should be
investigated after their first
confirmed infection.” Symptoms of
UTI in children are generally non-
specific, and are easily missed.”
Common clinical symptoms in
children aged less than two years
include pyrexia of unknown

origin, feeding disorders, slow
weight gain, vomiting, diarrhoea,’
sepsis, and failure to thrive.’
Between one and five years of age,
fever, general malaise, frequency,
abdominal discomfort and delayed
bladder control are common
presenting features.” Dysuria
(painful or difficult urination) in
this age group may be a symptom
of UTT or may be due to external
irritation (e.g. balanitis,
vulvovaginitis, threadworms).”
Recurrent UTI is defined as
adequately treated symptomatic
proven UTI that then recurs.

Most UTIs are not associated with
any risk factor, however UTI can
cause troublesome and often
recurrent symptoms that may
point to unsuspected
complications and/or an
abnormality of the urinary tract.
These include:

B Urinary stasis: a stoppage of the
flow or discharge of urine,
which can happen at any level
in the urinary tract.’ This can be
caused by stones, bladder
dysfunction, including
habitually infrequent or
incomplete voiding, outflow
obstruction or constipation.’

B Renal scarring: in a small
proportion of children this is
associated with future
complications including poor
renal growth, recurrent adult
pyelonephritis (infection leading
to inflammation of the kidney),'
impaired glomerular (renal)
function, early hypertension
and end stage renal disease.’
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Fig. 1 The renal system and anatomy of the kidney.

B Reflux: occurs when urine
passes from the bladder back
into the ureter or kidney.' The
importance of reflux as a risk
factor is strongly debated.

It is thought that developmental
abnormalities, detectable on pre-
natal ultrasound, which result in
an abnormal kidney, may also be
the cause of subsequent reflux. A
child presenting with a UTI and an
abnormal kidney, may either have
been born with the abnormal
kidney or it may have been caused
by the UTL'""

Rapid diagnosis and treatment is
essential as delays increase the
chance of renal damage.® Children
who do not respond rapidly to
treatment, those with an unusual
organism, those who are seriously
ill with bacteraemia, septicaemia
or those who require intravenous
fluids/antibiotics are the ones who
need to be investigated for their
renal status.

Children may be misdiagnosed,
fail to receive appropriate
treatment, receive unnecessary
treatment or investigation."
Immediate treatment without
confirmation of a UTI may also
complicate the picture if there is
other serious infection, and delay
appropriate treatment and
investigation.’

A.2. Nature of the evidence This
bulletin is based on a systematic
review carried out by the Centre for
Reviews and Dissemination (CRD)
for the NHS R&D Health Technology
Assessment Programme.” The
review summarises the available
evidence for the diagnosis and
evaluation of UTI in children under
five years of age. Full details of the
review methods will be available in
the HTA report.

B. Effectiveness
of tests for
diagnosing UTI

The first step in the diagnostic
process is to identify children
presenting to primary care who
may have a UTL

B1. Clinical examination It is
difficult to specify the signs and
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symptoms that a health care
professional would use when
deciding whether or not to test a
child for UTI. Two studies looked
at how good a clinical examination
was at identifying children with
possible UTL'*** One study in the
USA found that a combination of
age, race, temperature, and
absence of another source of fever,
was a good indicator for ruling out
disease in children aged less than
two years." The other study
looked only at temperature and
found that this was poor for ruling
disease either in or out.”

Two studies looked at clinical
features such as temperature,
urine cloudiness, urine odour, and
other clinical symptoms in the
diagnosis of UTL.'*" Urine
cloudiness was a reasonable test
for the presence of UTI but all
other clinical indicators were
found to be poor.”

B2. Diagnostic tests All of the tests
commonly used for the diagnosis
of UTI are carried out on urine
samples (see Table 1).

Urine sampling

Thirteen studies compared the
diagnostic accuracy of different
methods for obtaining urine for
testing.'**’ All the different
methods for collection of a urine
sample are susceptible to
contamination, which is associated
with false-positive results (i.e. a
test result that appears to be
positive that is really negative).

Suprapubic aspiration (SPA) by
trained staff using a local
anaesthetic cream can be a rapid,
reliable, safe technique and has
been regarded as the reference
standard for urine collection.
However, it is invasive and
ultrasound guidance may be
needed. Five studies assessed the
diagnostic accuracy of a clean
voided urine (CVU) sample, using
an SPA urine sample as the
reference standard.”** When both
samples were cultured the
agreement between the two
sampling methods was good,
suggesting that CVU may be an
appropriate routine method of
urine collection.

CVU samples are difficult to collect
in young children who are not
potty trained. A number of

Table 1 Diagnostic fests for UTI

Test Details

Urine sampling
urine samples

All of the tests commonly used for the diagnosis of UTI are carried out on

Suprapubic aspiration (SPA)

Needle attached to syringe inserted through lower abdomen in to bladder

Transurethral catheterisation
externally to a bag)

Catheter inserted through the urethra into the bladder (can be attached

Clean voided urine (CVU) Rejuires cleansing, rinsing, and drying of perineum before collection of a
midstream sample in a sterile container

Urine bags Bag applied to perineum

Urine pads Absorbent pad placed in nappy

Dipstick Tests

reference chart’!

These generally involve dipping the reactive section of a dry phase chemistry
reagent strlhp briefly into urine and then comparing the colour change with a

Blood Section fo defect blood

Glucose

Section to detect glucose

Leukocyte esterase (LE) Section to detect LE

Nitrite Section to detect nitrite
Protein Section to detect profein
Microscopy Examination of urine sample through a microscope, usually in a laboratory

Pyuria Examination for the presence of white blood cells

Samples may be centrifuged before examination

Bacteriuria Examination for the presence of bacteria. Urine sample may be unstained or
Gram-stained
Culture The reference standard test for UTI, performed in a laboratory, takes 48 hours

to give a result, and is very accurate

Standard culture

Involves streaking urine on enrichment and selective media

Dipslide

A more recent development, the dipslide is a miniature culture plate, which is
immersed in the urine immediately after voiding

alternative collection methods
have been developed, including
bag, pad and nappy specimens.
The limited data available suggests
that both bag®* and nappies/
pads®** may be acceptable
substitutes for SPA. Further
research is needed to confirm this.

Dipstick tests

Dipsticks have the advantage of
providing an immediate result, and
of being cheap and easy to
perform and interpret.** A total of
39 studies reporting 107 data sets
evaluated dipstick tests for the
diagnosis of UTI. '*'7**%

These studies assessed the
usefulness of dipstick tests for
nitrite, leukocyte esterase (LE),
protein, glucose and blood, alone
and in combination. Considerable
differences (heterogeneity) exist
between the studies (in terms of
methods, samples, populations,
analysis, etc), so the results should
be interpreted with caution.

The research suggests that a
strategy that combines the results
of LE and nitrite testing appears to
offer the best performance for
ruling disease both in and out. For
example, in an average primary
care population, if a child has a
dipstick positive for both nitrite
and LE there is a high likelihood

that they have a UTI (pooled LR+
=28.2,95% CI: 17.3, 46.0).***
Likewise, if they test negative for
both nitrite and LE then the
likelihood of having a UTI is small
(pooled LR- = 0.20, 95% CI: 0.16,
0.26)."7#2*% Likelihood ratios (LR)
describe how many more times a
person with disease is likely to
receive a particular test result than
a person without disease. A LR of
a positive test result is usually a
number greater than 1, a LR of a
negative test result usually lies
between 0 and 1. Another test
combination that showed promise,
particularly for ruling out a UTI,
was that of dipstick tests for nitrite,
LE and protein.***

Four studies included in the
review, all conducted over 30
years ago, assessed a test for
glucose (Uriglox) that is no longer
commercially available in the
UK.53,51,63,65

There was insufficient information
to make any judgement regarding

the overall diagnostic accuracy of

dipstick tests for protein, blood, or
for combinations of three different
tests.

Microscopy and culture

Microscopy and culture are
generally requested in
combination, but microscopy has
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the advantage of producing a
result more quickly, and may also
provide additional, incidental
information. Microscopy has some
potential as a test that could be
performed in the GP’s surgery, but
requires time, resources and
training. It remains more expensive
than a dipstick test and requires a
degree of expertise to perform.

A total of 39 studies reporting 101
data sets evaluated microscopy for
diagnOSII’lg UTI.18—20,22,30,32,33,38,41—44,46—49,
5456066986 Microscopy was used to
determine the presence of pyuria
or bacteriuria, or combinations of
the two.

The studies of microscopy showed
considerable heterogeneity, in
terms of results (estimates of
sensitivity, specificity and
likelihood ratios), cut-off points,
types of urine samples and
population. A urine sample that
was positive for both pyuria and
bacteriuria on microscopy was
found to be very good for ruling in
disease (pooled LR+ = 37.0, 95% CI:
11.0, 125.9) 3843#0245672735 Similarly, a
urine sample that was negative for
both pyuria and bacteriuria on
microscopy was found to be very
good for ruling out disease (pooled
LR-=0.11, 95% CI: 0.05,
0.23).17,38,43,44,46,47,54,72 The eVIdenCE
suggests that microscopy for pyuria
and bacteriuria represents a more
accurate test for UTI than the
dipstick. This is balanced by trade-
offs in time, skill and cost
requirements.

Dipslide culture, a simplified
method of culture, was
investigated mainly in community
screening settings, and for home
monitoring of high risk
patients.”**~> The advantage of
this method is that it can be
performed outside the laboratory
setting and is less labour intensive
to perform and interpret. Given the
increased cost of dipslide culture
over microscopy or nitrite and LE
dipstick, and the longer time taken
to give a result, this test appears to
be of limited value in the context
of general diagnosis of UTI in the
UK primary care setting.

Based on the results of this review,
dipstick negative for LE and nitrite
or microscopic analysis negative
for pyuria and bacteriuria of a
CVU, bag, or nappy/pad specimen

Table 2 Summary of tests used for the different clinical applications

Aim Main tests used or evaluated

Current reference standard

Clinical features
Laboratory-based

Localisation of UTI

Ultrasound (US) Acute DMSA
Dimercaptosuccinic acid
scintigraphy (DMSA)
Detection of reflux Ultrasound
Cystosonography MCUG

Radionuclide cystography
Micturating cystourethrography (MCUG)

Clinical features
Ultrasound
MCUG

Acute DMSA

Prediction of scarring

Follow-up DMSA

Detection of scarring Ultrasound

MAGS3 renogram
DMSA

Intravenous Urography (IVU)

Follow-up DMSA

can be used to rule out UTL These
patients can then be excluded
from further investigation for UTI
without the need for confirmatory
culture.

C. Effectiveness
of tests to
further
investigate UTI

Further investigation of a
confirmed UTI is usually carried
out with the aims of preventing
progressive renal damage and its
consequences, and identifying
renal scarring and children who
may be at risk of developing
further scarring. The detection of
an obstruction in the urinary tract
or the presence of stones is also
important. However, tests should
only be carried out if (a) the results
of the test will lead to a change in
management of the child, and (b)
this change is likely to lead to an
improved outcome.

There are four main clinical
applications of tests for the further
investigation of UTI: localisation of
UTI; prediction of scarring;
detection of scarring and if present,
detection of reflux; stones and the
presence of dilatation suggesting
obstruction. Table 2 summarises
which tests are used for these
different clinical applications.

IVU, DMSA, direct and indirect
isotope cystography, MCUG, and
cystosonography all require an
intravenous injection or a bladder
catheter so are considered to be

invasive tests. All these tests, with
the exception of cystosonography,
also use radiation and give a
varying radiation burden to the
child. The judgement of when to
undertake a test has to be made
on an individual patient basis
bearing in mind the cost-benefit.

None of the 72 diagnostic
accuracy studies meeting the
inclusion criteria for the
systematic review fulfilled all the
assessment criteria for quality of
such studies.”** Inadequate
reporting was a problem in many
studies: less than half of studies
included an appropriate spectrum
of patients, and reported selection
criteria. Incorporation bias,
verification bias, and disease
progression bias were also
inadequately addressed by around
half of the studies.

Cl1. Localisation of UTI
Localisation of infection to either
the lower (cystitis) or upper (acute
pyelonephritis (APN)) urinary tract
can be considered the first step. If
APN can be ruled out then the
child is not at immediate risk of
scarring and further investigation
is unlikely to be beneficial. Given
that therapeutic delay is thought
to be associated with renal
damage'” the possibility that
children presenting with a first,
lower UTI may benefit from
monitoring for recurring infection
remains open to question.

A total of 31 studies (61
evaluations) investigated the
diagnostic accuracy of one or more
tests to localise infection.
Ultrasound was evaluated in 20
studies.'”'"*" Performance was poor
both in terms of ruling in and
ruling out renal involvement.
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Acute Tc-99m-DMSA remains the
reference standard test for the
localisation of UTL.'?-'#

Plasma C-reactive protein (CRP)
showed some limited potential as a
test for ruling out APN.'%'0612317
However, substantial further
research would be required before
routine use of this test could be
recommended.

Little useful data were available on
other clinical, laboratory and
imaging based tests but in general
those investigated showed poor
accuracy for the localisation of
UTL'%1%12413 The median
prevalence of APN in all the
studies investigating localisation of
UTI that included children with a
confirmed UTI was 60%. Further
research to identify an accurate
non-invasive test for the
localisation of UTTI is therefore
justified.

C2. Detection of reflux The idea
that detection of reflux, thought to
lead to an increased risk of
scarring, is an important part of
further investigation, is currently
the subject of debate.

The only study of the effectiveness
of imaging compared routine and
selective imaging (combination of
US and MCUG) for the detection of
reflux.”* This study found
increased rates of reflux detection
and antibiotic prophylaxis with
routine imaging, but no reduction
in scarring or recurrent UTIs.
Other studies have shown that the
presence of reflux, as determined
by MCUG, correlates poorly with
the presence of renal scarring.’*>"*

A recent systematic review found
that renal damage was frequently
present in the absence of reflux.”

The management of reflux and
how this impacts on a patient’s
future risk of renal disease is also
the subject of debate. A study
comparing surgical to medical
management of reflux found no
difference in outcome between the
two treatment groups.'* Reflux has
also been shown to disappear
spontaneously or reduce to grade

1 in 73% of children diagnosed
with reflux following a first UTL'"*'

MCUG (currently the reference
standard test for reflux) is invasive
and costly, involving considerable
exposure to jonising radiation. The

Table 3 Tests to further investigate UTI

Test Details

Ultrasonography

Ultrasound involves a skilled operator running a probe, with coupling gel,
over the anatomical area of interest.

Standard ultrasound

kidneys.”

Commonly used as the preliminary investigation for children with confirmed
UTI because of its widespread availability, relatively low cost, and absence of
side effects* Ultrasound may be used to rule out hydronephrosis, abscess or
calculus.” It is also used to c{etecf malformations such as complicated duplex

Contrast-enhanced
cystosonography

in many centres.

Techniques used more recently fo evaluate vesicoureteral reflux (VUR), they
involve the introduction of an inert, micro-bubble contrast material into the
bladder by catheter and the use of ultrasound to follow filling and voiding.”
This technique is not universally accepted and has been frieg

und ubandoned

Radiological imaging

Radiological imaging of the renal system involves the introduction of a
contrast medium fo enable radiographic demonstration of the urinary tract.

Intravenous urography (IVU)

An IVU provides an anatomic image of the renal system, and can readily
identify some urinary tract abnormalities.” It involves an intravenous (IV)
injection of contrast media and a series of radiographs taken as the contrast
media fills the kidneys, passes down the ureters oncr into the bladder. The use
of IVU in children with UTI has dropped dramatically in the past 2 decades
with the infroduction of DMSA scanning.”

Micturating
cystourethrography (MCUG)

The child is catheterised and the bladder filled via the catheter with contrast
media. The filling and emptying of the bladder is viewed real time by a
radiologist, images are taken as the bladder is filled and emptied to identify
any reflux from the bladder into the ureters. It also provides an assessment of
the size and shape of the bladder, and a means of detecting urethral
anomadlies in boys.”

Nuclear medicine

Nuclear medicine techniques involve the intravenous injection of a radioactive
medium and detection of the emissions with a gamma camera.

Dimercaptosuccinic
acid scintigraphy (DMSA)

A radioisotope is injected IV and is taken up by cells in the kidney. Imaging
generally occurs 2 to 3 hours after injection. This technique provides
information on renal structure and function, and on the presence or absence
and extent of renal scarring following UTI.” Defects seen soon after the UTI
i.e. within 6 weeks indicate renal involvement. As many defects disappear, a
DMSA scan 3 — 6 months affer the UTl is required fo detect a scar.

Direct radionuclide
cystography

The direct method requires catheferisation of the bladder and introduction of
the radionuclide and fluid for maximum distension of the bladder, allowing
imaging during filling, voiding and after voiding.

Indirect radionuclide
cystography

Indirect radionuclide cystography does not require bladder catheterisation,
but requires IV injection of a rac]i

function and urine drainage as well as the evaluation of the bladder during
voiding, thus detection of vesicoureteral reflux.?

o-pharmaceutical for the evaluation of renal

alternative tests for reflux,
standard ultrasound, IVU, indirect
voiding radionuclide cystography,
N-acetyl-beta-D-glucosaminidase
(NAG)/creatinine ratio,
scintigraphy and a risk scoring
system, were all found to be
relatively poor."'****"'** Indirect
radionuclide voiding cystography
and IVU were found to have very
good specificity but poor
sensitivity for the detection of
reflux. However there was
considerable heterogeneity
between all these studies.

Contrast enhanced ultrasound is
currently a little-used technique,
but it may have potential for the
accurate diagnosis of reflux. It
does not require exposure to
ionising radiation, but remains an
invasive procedure requiring
catheterisation. The contrast used
is not widely available.

Given the lack of evidence of a
link between reflux and renal
scarring, and the unproven benefit
of treating reflux promptly, it is

difficult to justify the routine use
of MCUG in children with UTL

C3. Prediction of renal scarring
Four studies (nine evaluations)
investigated the ability of a variety
of tests to predict renal
scarring.'*'*'%'" The diagnostic
accuracies reported in these
studies were poor and none of the
tests (US, IVU, and presence of
fever and elevated CRP levels)
showed good accuracy. A recent
systematic review also found that
reflux is a weak predictor for renal
damage in children hospitalised
with UTL™

A test that could predict whether a
child was at risk of renal scarring
would be useful if a treatment
were available that could prevent
that child from developing
scarring. Anti-microbial therapy is
often initiated in children with UTI
prior to further investigation, and
treatment delay is the only
therapeutic factor thought to
affect the development of
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scarring.”'® The prediction of the
development of renal scarring as a
result of a current infection would,
therefore, appear to be of
academic interest alone.

C4. Presence of renal scarring

The presence of renal scarring as
the result of a UTI is considered to
be the most important predictor of
renal disease, though not all
children with renal scarring will
have progressive scarring ending
in renal failure.'*'*

There is currently very little that
can be done to treat children with
renal scarring to prevent
complications. If repeat infection is
assumed to be the cause of
progressive scarring then
prophylactic antibiotics may be
initiated. A systematic review of
the effectiveness of long-term
antibiotics in preventing UTI
found no evidence to support their
use; however very few trials met
the inclusion criteria and those
that did were small and of poor
quality.'*

Renal scintigraphy, generally using
Tc-99m-DMSA, is the accepted
reference standard for the detection
of renal scarring. It may be used
acutely to localise UTI and hence
determine whether there is a risk of
scarring from the current infection,
and in sequential follow-up to

monitor the development and
progression of scarring. The
diagnostic accuracy of a number of
other tests for the detection of
scarring has also been investigated.
Alternative static and dynamic
renal scintigraphic techniques,
including Tc-99m-DTPA and Tc-
99m-MAG3, were found to be good
tests for the detection of scarring,
correlating well with Tc-99m-
DMSA. As dual information can be
gathered from a single examination,
this may be worth considering.

Seven studies evaluating
ultrasound found it to be
reasonable for ruling in scarring
but poor for ruling out
scarring."*'"7*"'”* Using colour and
Doppler ultrasound, proved no
better than routine ultrasound in
the detection of renal scars.'” It
may be that ultrasound only
detects more severe scarring, which
may be of more clinical importance
than scarring of any grade. While
ultrasound carries benefits over Tc-
99m-DMSA in that it is non-
invasive, involves no ionising
radiation and is easier and cheaper
to perform, it is no substitute in the
detection of renal scars.

Three studies assessing the
diagnostic accuracy of indirect
radionuclide cystography;"'7'”
and four studies evaluating the
diagnostic accuracy of IVU, 7'

found both tests to be relatively
poor.

D. Implications

D1. Implications for practice

Diagnosing UTI

The conclusions of the review in
terms of practice are presented as
an algorithm for the diagnosis of
UTI in children under 5 (Fig 2).
The algorithm is based on current
available evidence. Where that
evidence is ambiguous or absent,
the following points need to be
considered:

W It is not possible to further
define which clinical signs and
symptoms should inform the
decision to test for UTL

B In the absence of clear
evidence, pad/nappy or bag may
be used for collecting urine
samples from non-toilet trained
children.

B The evidence suggests that CVU
samples had similar accuracy to
SPA samples when cultured,
and as CVU is a non-invasive
collection method that can be
employed in the GPs surgery,
this was the method chosen for
the algorithm.

Child at GPs CVU sample o
surgery with Dipstick for
clinical suspicion LE & nitrite
of UTI

UTI: treat and
optional culture
for antibiotic
sensitivities

++

Microscopy
for pyuria and
bacteriuria

Indeterminate
>

\ :

No UTI:
exclude UTI

++

Indeterminate
R

Diagnostic

Culture

Fig. 2 Algorithm for diagnosis of UTI
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There are four issues with regard
to the diagnostic tests
recommended in the algorithm
which future research may inform:

B Should patients with an
indeterminate dipstick test
result be treated differently
from those with a positive
dipstick test result? One option
would be to recommend culture
in all children testing positive
on either LE or nitrite dipstick.

B Should microscopy be included
as a separate step, or should
children with an indeterminate
test result receive culture
immediately?

B Does the accuracy of
microscopy differ in children
with an indeterminate dipstick
test result? The studies of
microscopy that contributed to
the algorithm were carried out
in children with a clinical
suspicion of UTI, not in those
who had already been tested
with a dipstick.

B Should all children receive
confirmatory culture regardless
of previous test results?

Further investigation of UTI

While there was insufficient
evidence to support an algorithm
for the further investigation of
UTI, the following
recommendations are based on the
available evidence:

B Routine imaging for children
aged 2—10 years with an initial
UTI is not recommended. For
children under two there is no
firm evidence base.

W All children aged 2—-5 with an
initial UTI should be monitored
and investigated further if they
experience a second UTL

W A test for the localisation of UTI
as an initial step in the
investigation of these children
allows the exclusion of all
children with a lower UTI from
further investigation.

B Based on current evidence the
only accurate test for further
investigation is a DMSA scan.
These scans are costly, invasive
and incur a radiation load. A
non-invasive test would be
desirable.

B Further research is required
regarding the accuracy of

ultrasound in diagnosing
underlying abnormalities, and
its impact on patient outcome.

There is insufficient evidence to
recommend any routine further
investigation.

In the absence of evidence of any
effect on patient outcome,
universal DMSA or MCUG cannot
be justified. The decision on
whether or not to perform these
examinations should be made on
an individual patient basis.
Current thinking suggests that
MCUG should be reserved for
those children who have been
deemed to require further
investigation and the DMSA scan
is abnormal or the ultrasound has
shown an abnormal bladder.
Further research regarding the
effects of these imaging
techniques on long-term patient
outcome is urgently required.

D2. Implications for research A
number of quality issues were
highlighted in the existing body of
evidence to assist with future
research. A significant number of
clinical questions requiring further
research, around both the
diagnosis and further investigation
of UTI, were identified. Full details
can be found in the HTA report.”
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