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Evaluation of the accuracy of
leukocyte esterase testing to detect
pyuria in young febrile children:
prospective study

Objective. To study the accuracy and clinical application of the dipstick
leukocyte esterase test in the detection of pyuria in young febrile children
suspected to have urinary tract infection.
Design. Prospective study.
Setting. Regional hospital, Hong Kong.
Patients. Urine samples were taken from 215 children younger than 2 years
who were suspected to have urinary tract infection (fever without an obvious
focus of infection).
Main outcome measures. The accuracy of the dipstick leukocyte esterase
test in detecting significant pyuria defined as a leukocyte count ≥10 mm3

(≥0.01 x 109 /L).
Results. Two hundred and fifty-four urine samples collected by bag, mid-
stream clean-catch, suprapubic bladder aspiration, or urethral catheteriza-
tion were examined. Using urine microscopy results as a reference, the
sensitivity and specificity of the leukocyte esterase test in detecting signifi-
cant pyuria were found to be 72.0% and 85.8%, respectively; the positive
and negative predictive values were 55.4% and 92.6%, respectively; and the
positive and negative likelihood ratios were 5.1 and 0.3, respectively.
Conclusions. The dipstick leukocyte esterase test cannot accurately detect
pyuria in young febrile children. It is also not appropriate as a screening test
to exclude pyuria, reduce the need for the microscopic examination of urine,
or indicate when a hospital admission for probable urinary tract infection is
needed.
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Introduction

Urinary tract infection (UTI) is the most common ser-
ious bacterial infection found in febrile young children,
with a reported prevalence of 4.1% to 7.5%.1-4 A pre-
sumptive diagnosis of UTI is often made on the basis
of the clinical presentation and the presence of pyuria.
To diagnose UTI in young children, a quantitative
urine culture of a sample obtained by suprapubic tap
or catheterization should be completed.5 The detection
of pyuria can assist in selecting appropriate patients
for proper urine culture, thus reducing unnecessary
invasive procedures.

Microscopic examination of urine is the standard
method used to detect pyuria. However, the dipstick test
to measure urinary leukocyte esterase (LE) activity is
quick, inexpensive, and does not require technical ex-
pertise. This test is commonly used to identify pyuria in
accident and emergency departments and in out-patient
clinics in which a urine microscopy service is not avail-
able. Studies have investigated the efficacy of the
dipstick LE test in detecting pyuria in adults.6-10 The
sensitivity of the test ranges from 78.0% to 99.3% whereas
the specificity of the test ranges from 69.0% to 99.3%.11

Studies of children have suggested that dipstick tests
(the LE test with or without the nitrite test) are as accu-
rate as microscopic examination in predicting bacteri-
uria.12-15 The accuracy of using the dipstick LE test to
detect pyuria in children, however, remains uncertain.

The dipstick LE test is seldom used in the Depart-
ment of Paediatrics at the Pamela Youde Nethersole
Eastern Hospital. Referrals of children with suspected
UTI are often received from accident and emergency
departments based on a positive result from the dip-
stick LE test alone. Pyuria or UTI is subsequently
diagnosed in only a few such patients. This pro-
spective study aimed to determine the accuracy of the
dipstick LE test and its usefulness as a screening test
for pyuria. The study was confined to children younger
than 2 years—the age-group at the greatest risk of
renal scarring resulting from UTI.

Methods

Specimen collection
Urine specimens were obtained from children younger
than 2 years who presented to the paediatric department
of the Pamela Youde Nethersole Eastern Hospital
from July 1998 through October 1998 for in-patient
care because of suspected UTI (fever without an obvious
focus of infection). The method of urine collection was
decided by the paediatrician managing the patient’s

care: by bag collection, midstream clean-catch, supra-
pubic bladder aspiration, or urethral catheterization.
For most patients, urine was first collected non-invasively.
Urine cultures obtained by suprapubic aspiration or
catheterization were performed for those patients with a
higher likelihood of having a UTI (positive for pyuria
by microscopic examination of urine) or for those under-
going a full work-up.

Examination of urine
Urine specimens were examined within 1 hour of col-
lection by dipstick LE testing and by light microscopy.

Dipstick analysis
Dipstick analysis is a semi-quantitative test that
detects neutrophil-specific esterase activity by the
conversion of indoxyl carboxylic acid ester in the re-
agent strip into an indoxyl moiety, which then reacts
with a diazonium salt to produce a violet pigment. The
Ecur-Test reagent strip (Boehringer Mannheim, UK
Limited) was used in this study.4 Nurses performed
the test according to the manufacturer’s instructions,
without knowing the result of the microscopic exam-
ination. A leukocyte count of 10-25 mm3 (0.01 to 0.025
x 109 /L) or higher was considered a positive result.

Microscopic examination
Using the Fuchs-Rosenthal cell counting chamber,
uncentrifuged urine from the same urine sample was
examined under the light microscope by the doctor
on call, who was not aware of the dipstick LE test
result. A leukocyte count of ≥10 mm3 (≥0.01 x 109 /L)
was taken to be a positive result.

Statistical analysis
Using results from the microscopic examination as a
reference, the sensitivity and specificity of the dipstick
LE test, positive and negative predictive values, and
likelihood ratios were calculated.

Results

During the study period, 296 urine specimens were
examined microscopically. All but 42 specimens were
tested with the dipstick LE test. The results of micro-
scopic examination and the dipstick LE test were
compared in 254 urine specimens from 215 patients.
The urine collection methods were as follows: 204
were obtained by bag collection, 12 by midstream
clean-catch, 17 by suprapubic bladder aspiration, and
21 by urethral catheterization.

The dipstick LE test and microscopic examination
results are shown in the Table. The dipstick LE test
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had a sensitivity and specificity of detecting clinically
significant pyuria of 72.0% and 85.8%, respectively.
The positive and negative predictive values were 55.4%
and 92.6%, respectively, and the positive and negative
likelihood ratios were 5.1 and 0.3, respectively.

Twenty-six patients were subsequently shown to
have a UTI based on a positive culture of urine that had
been sampled by suprapubic tap or catheterization. Six
(23%) of the 26 patients tested had negative results
according to the dipstick LE test.

Discussion

The risk of renal damage from UTI is greatest in chil-
dren younger than 2 years; thus, early diagnosis and
prompt treatment are important. Studies of the dip-
stick LE test in adults6-10 have shown that the test is
both sensitive and specific in detecting pyuria micro-
scopically.11 Only a limited number of studies in chil-
dren have so far been reported.16-18 Hoberman  and Wald18

have demonstrated that the dipstick LE test has a low
sensitivity (52.9%) in detecting pyuria (as defined by
a leukocyte count of ≥10 mm3 [≥1.0 x 107 /L]) in
febrile children younger than 2 years. The difference
between studies of adults and children might relate to
the degree of pyuria, the enzyme content of immature
leukocytes, or both. Hoberman and Wald18 calculated
a positive predictive value for the dipstick LE test of
82.1%, but the specificity was not reported in their
study.

In this study, the dipstick LE test was found to have
a sensitivity of 72.0% and a specificity of 85.8% (Table).
The positive and negative predictive values (55.4%
and 92.6%, respectively) imply that using the dipstick
LE test alone to detect pyuria would result in a large
number of false-positive and some false-negative
results. More invasive urine sampling procedures would
consequently be performed unnecessarily, whereas
some patients with pyuria and possible UTI would be
overlooked. A further question that arises is whether
the dipstick LE test could act as a screening test for

selecting urine samples for microscopy. The high nega-
tive predictive value (92.6%) appears favourable in this
regard. Nevertheless, six (23%) of the 26 confirmed
cases of UTI tested negative according to the dipstick
LE test. If microscopic examination had not been
performed, these six patients would not have been con-
firmed to have UTI. Hence, the dipstick LE test cannot
be used reliably as a screening test in selecting urine
samples for microscopic examination or bacterial culture.

Although this study was performed in children
younger than 2 years who were admitted to hospital,
it is reasonable to believe that findings will be similar
for paediatric patients in emergency or out-patient
settings. If the dipstick LE test is used widely in
febrile children and a positive test is taken to indicate
pyuria and probable UTI, many children would be
admitted to hospital unnecessarily.

Conclusion

The dipstick LE test is not an accurate method of
detecting pyuria in young febrile children. Further-
more, it cannot be used as a screening test to exclude
pyuria because, although it would reduce the number
of microscopic examinations needed, this reduction
would be at the expense of failing to diagnose UTI in
some patients. The widespread use of dipstick LE
testing for the screening or diagnosis of suspected
UTI in young children is not supported by the find-
ings of this study. Using a positive dipstick LE test
result as an indication of pyuria and probable UTI in
accident and emergency departments appears to result
in unnecessary hospital admissions.
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