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Table 4 Comparisons of accuracy of methods to identify laboratory confirmed urinary tract infections

NPV at 5% NPV at 1%
Analysis Sensitivity % Specificity % NPV % prevalence prevalence
Direct urinalysis, Bayer sticks 76.5 95.1 93.5
Result if LE trace was considered positive* 76.5 91.8 93.3 98.7 99.8
Sainsbury liner, Bayer sticks 76.5 94.8 93.2
Result if LE trace was considered positive* 76.5 91.4 93.0 98.7 99.7
Boots liner, Bayer sticks 75.0 98.1 92.9
Result if LE trace was considered positive* 81.3 88.7 94.0 98.7 99.7
Direct urinalysis, Boehringer sticks 94.1 75.4 97.9 99.6 99.9
Sainsbury liner, Boehringer sticks 94.1 69.0 97.6 99.6 99.9
Boots liner, Boehringer sticks 93.7 69.8 97.4 99.5 99.9

*Same experimental results reanalysed classifying trace leucocyte esterase (LE) as positive.
95% confidence intervals (CI) for the Bayer NPVs (all methods) at 5% prevalence were 97.4-99.5%; at 1% prevalence, 95% CI (all

methods) were 99.5-99.9%.

95% CI for the Boehringer NPVs at 5% prevalence were 97.9-99.9%; at 1% prevalence, 95% CI (all methods) were 99.6-100%.

Bayer tests, direct urine versus Sainsbury’s
liner. For Bayer tests, complete agreement was
observed between direct urine and both liners.
(Boots and direct urine analysis: k, +1; 95%
CI, 0.69-1.0; Sainsbury and direct urine
analysis: k, +1; 95% CI, 0.74-1.0.) For
Boehringer, there was agreement in over 85%
of cases. (Boots and direct urine analysis: K,
0.61;95% CI, 0.41-0.82; Sainsbury and direct
urine analysis: x, 0.66; 95% CI, 0.48-0.84.)

Discussion

Urine analysis on panty-liners soaked with
urine is feasible and achieves a consistent result
when compared to the usual analysis of liquid
urine samples for leucocyte esterase and
nitrites. This study has used urine from a
mostly adult sample, but shows that the
method offers a potential solution to the prob-
lem of investigating children in primary care
with non-specific or febrile illnesses and, thus,
could make it easier for general practitioners to
consider a diagnosis of UTI. Dipstick urine
analysis is already popular and established in
primary care,” but urine collection from
non-toilet trained infants is difficult and time
consuming in practice.’

A preliminary and rapid urine analysis test
on the child’s urine would be possible and ini-
tial clinical decisions could be made without
waiting for laboratory investigations. A negative
result would confidently exclude UTI, and a
positive result would identify those in whom
microbiological urine culture was necessary to
confirm or refute a diagnosis of UTT. If widely
implemented in practice, the advantages of this
method would include reduced time spent in
the surgery by patients awaiting investigations,
and increased ascertainment of childhood UTI
among those identified as requiring microbio-
logical urine culture. Improved management
would be likely to reduce the incidence of renal
scarring.’

Agreement between individual stick test
results for leucocyte esterase or nitrite and the
laboratory results is poor, but combining the
analysis for both leucocyte esterase and nitrite
improves accuracy considerably, as in other
studies."’ Specificity and sensitivity of com-
bined urine analysis varied according to the
stick type used, and was not as high as reported
elsewhere.'’ " In this analysis, with “trace” leu-
cocyte esterase classified as negative on Bayer
sticks, Bayer results had a higher specificity and

a lower sensitivity than Boehringer. This
remains so if trace is included as positive,
although the difference is less marked. Which is
most useful clinically will vary with the clinical
situation."

The sensitivities of 76-94% make urine
analysis unsuitable for preliminary investiga-
tion in all clinical situations, whether on liners
inside nappies or collected samples. If the prior
probability of UTT is high, such as in children
with recurrent infections or immunosuppres-
sion, accurate exclusion of UTT in these young
children still requires laboratory investigation
of collected urine."

However, urine analysis is likely to be useful
in primary care. A low false negative rate is
crucial, as failure to identify and treat a true
UTI causes persistence of current morbidity,
and risks future renal scarring, hypertension,
etc.” Compromising specificity is inevitable,
but worthwhile, to achieve higher sensitivity:
the only adverse consequence of a false positive
urine analysis result is the need for further
laboratory investigation. The yield of infected
urine will, however, be higher than at present as
the majority of infection free samples are
excluded.

The clinical usefulness of urine analysis
depends not only on high sensitivity but also on
a high negative predictive value. In this study
population, the prevalence of UTI was 21.8%,
and yet urine analysis still had a negative
predictive value of 93.5% (Bayer) or 97.9%
(Boehringer). Urinary tract infections are more
likely to have a prevalence of 1-5% in the gen-
eral practice setting.' The projections for nega-
tive predictive value at 1% and 5% prevalences
show that with these sensitivities and specifici-
ties, UTT could be excluded with confidence in
most cases (over 99%). The minority in whom
efforts should be made to collect urine for
investigation would also be identified.

For full implementation of this method in
practice two areas of study are required: practi-
cal trials of the methodology on young children
in nappies and the methodology and analysis in
this study should be repeated on more urine
samples from children. We need to know
whether the assessment of urine on liners
inside nappies can overcome the difficulties of
contamination, and whether the time taken for
the whole procedure will make it feasible in
clinical practice. It will be attractive to general
practitioners if it is both accurate and time sav-
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ing. Kits could be developed to enable parents
to perform the whole test themselves.'® In the
majority of children, a second urine void or
collection would be unnecessary and, hence, it
may be a more efficient and expedient process
overall than, for instance, asking urine to be
collected from all children reporting relevant
symptoms.

More importantly, however, the method
does require validation in very young children
to examine its reliability and negative predic-
tive value. Potentially, the results might not be
as accurate for three reasons: (a) contamina-
tion from soiling or skin flora may impair accu-
racy; (b) children in this age group may not
mount as strong a pyuric response as older
subjects, thus influencing testing for leucocyte
esterase; and (c) the nitrite test might not
maintain such a high negative predictive value
when testing children’s urine, as the shorter
duration of urinary stasis in the bladder prior to
micturition limits production of detectable lev-
els of nitrite. Leucocyte esterase and nitrite
tests have, however, been shown elsewhere to
produce accurate results in young children so
they would not be expected to produce
dramatically different results." *?

If these issues are clarified, the testing of
panty-liner samples of urine could be as accu-
rate as testing actual urine samples. This would
provide a potential method of analysis of
suspected UTIs using leucocyte esterase and
nitrite sticks on nappies. This would be a sim-
pler, cheaper, preliminary test than microbio-
logical investigation for young children pre-
senting in primary care with febrile or non-
specific illnesses. In current practice, urine
testing is an infrequent occurrence relative to
the presentation of sick children in primary
care.” Wider implementation of urine testing,
even with the limitations of sensitivity and spe-
cificity identified, would be a step forward in
the management of UTI and prevention of
complications such as renal scarring.

CONCLUSIONS

Urine analysis has been shown to produce
consistent results when testing urine directly or
on panty-liners. This method offers a potential
solution to the problems of investigating UTI
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in non-toilet trained children in primary care
who present with non-specific or febrile
illnesses. Both brands of urine analysis stick
have a high negative predictive value which
would make them useful in a low prevalence
setting such as general practice. These findings
should facilitate ongoing efforts to raise profes-
sional and public awareness of the importance
of UTI and encouraging clinicians to consider
the diagnosis and undertake appropriate inves-
tigations.
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