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Summary

The efficacy of the leucocyte esterase-nitrite test as a screening procedure to aetect significant
bacteriuria was evaluated and the findings correlated with culture results. Of the 1195 urine
samples examined, 127 (10.6%) positive cultures were found. The test had a sensitivity of 78.7%,
specificity of 87.7%, positive predictive value of 56.8% and negative predictive value of 95.2%. It is
concluded that the low sensitivity and specificity of the leucocyte esterase-nitrite combination do
not make it a cost-effective screen for the patient populations in our hospital setting. It may,

however, be useful when used in conjunction with other rapid testing procedures.

Keywords: Rapid screening test, leucocyte esterasuria, nitrituria, pyuria, bacteriuria.

INTRODUCTION

Urine cultures constitute a significant
proportion of the specimens processed in most
clinical microbiology laboratories. The majority
of urine samples received for routine culture
in a hospital setting do not contain culturable
pathogenic bacteria,' *2 although the
prevalence of urinary tract infection varies
for different patient populations. A rapid and
sensitive method for screening out negative
urine specimens would therefore benefit the
laboratory and patient care by reducing costs
and improve response time to clinicians.

The standard method for detecting bacterial
urinary tract infections is the quantitative
culture of a properly collected urine sample.}
However, during the past severa years, a
number of techniques have been reported as
rapid methods for the detection of significant
bacteriuria. These include the measurement
of growth as monitored by electrica
impedance* and turbidity® or by light-scatter
nephelometry,®>7>8 automated devices for the
detection of bacteria by colorimetry®:® and
bacterial ATP, ®:'!»'2 detection of growth
with nitrite as an indicator,*3 and the presence
of leucocyte esterase (LE) as an indicator
of pyuria.“’l 5,16

The purpose of this study was to evalsate
the efficacy of Uristix (Ames Division, Miles
Laboratories, Australia), a dipstick designed
to determine leucocytes and nitrites in urine,
for the detection of significant bacteriuria.
This screening test was compared with the
results of the semiquantitative conventional
culture method.

MATERIALSAND METHODS
Urine specimens

A total of 1195 midstream urine specimens
from both inpatient and outpatient populations
submitted to the Microbiology Laboratory
at the Sultanah Arninah General Hospital
were included in the study. Urine specimens
were collected in sterile containers and received
in the laboratory within 2 hours of collection.
All specimens were refrigerated at 4°C upon
arrival and were processed within 2 hours
of collection.

Semiquantitative culture

A calibrated bacteriological loop was used
to inoculate the urine specimens onto blood
agar and MacConkey agar plates. Colony
counts were determined after incubation at
37°C for 24 hours,® and bacterial and fungal
isolates were identified by conventional
procedures.’”  Significant  bacteriuria was
defined as > 10° CFU of one clearly
predominant organism per mi. All cultures
with two or more organisms were considered
contaminated.

Urine screening with Uristix

The Uristix 4 version was selected and used
according to the manufacturer's instructions.
The plastic strip was dipped into the urine
specimen for 1 s, and the strip was withdrawn
over the specimen container rim to remove
the excess urine. The nitrite reaction and the
LE activity were read after 1 and 2 min,
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respectively, in accordance with the colour
chart supplied by the manufacturer. A reaction
of trace or greater for either the LE or nitrite
or both was considereed positive. The two
other parameters of the test strips, namely,
glucose and protein, were not evaluated in
thisstudy.

Dataanalysis

The following values were calculated for
the performance of the test in screening for
bacteriuria sensitivity = TP/(TP+FN);
specificity = TN/(TN+FP); positive predictive
vaue = TP/(TP+FP); and negative predictive
vaue = TN/(TN+FN), where TPis true positive,
TN is true negative, FP is false-positive, and
FN isfdse-negative.

RESULTS

Of the 1195 urine specimens examined,
only 127 (10.6%) had colony counts indicative
of significant bacteriuria. Isolates from urine
samples showing significant bacteriuria are
shown in Table 1. The culture results aso
revealed that 451 specimens (37.7%) were
contaminated by two or more organisms
whereas 617 specimens (51.6%) had either
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no growth or insignificant bacteriuria.

The correlation of LE, nitrite and culture
results is shown in Table 2. Of the 127
specimens that showed significant bacteriuria,
100 were positive by either LE or nitrite or
both, 48 were positive by LE only, and 8 were
positive by nitrite only. Twenty seven
specimens that showed significant bacteriuria
had LE- and nitrite-negative results. Of the
617 specimens that were negative by culture
or showed insignificant bacteriuria, 541 were
LE-nitrite negative and 76 were positive by
the LE-nitrite screen.

The sensitivity, specificity, and predictive
values for predicting significant bacteriuria
areshownin Table 3.

DISCUSSION

The gram-negative and gram-positive
pathogens isolated at > 10%° CFU/ml in this
study are presented in Table 1. As expected,
Escherichia coli was the predominant clinical
isolate, followed by Klebsiella pneumoniae,
Enterobacter spp. and Acinetobacter spp.
The results are similar to those obtained by

Werk et al,'® Smalley and Dittmann,'® Pfaller
and Koontz,2® Wu et al?! and Jones €l al.22

TABLE 1
SUMMARY OF POTENTIAL PATHOGENS ISOLATED FROM
SIGNIFICANT BACTERIURIA

Organism

No. of isolates (%)

Gram negative
Escherichiacoli
Klebsiella pneumoniae
Acinetobacter spp.
Enterobacter cloacae
Enterobacter agglomerans
Proteus mirabilis
Pseudomonas spp.
Providencia rettgen
Enterobacter gergoviae

Gram positive
Staphylococcus saprophyticus
Staphylococcus epidennidis
Candida albicans
Candida tropicalis
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TABLE 2
LEUCOCYTE ESTERASE-NITRITE
ACTIVITY COMPARED WITH CULTURE
RESULTS

LE-nitrite results Culture results

Positive Negative
Positive* 100 76
. 541
Negative 27

* LE or nitrite positive, or both.

TABLE 3
SENSITIVITY, SPECIFICITY, AND
PREDICTIVE VALUES OF THE
LEUCOCYTE ESTERASE-NITRITE

SCREEN
LE-nitrite Calculation Index (%)
(X 100)
Sensitivity 100/(100+27) 78.7
Specificity 541/(541+76) 87.7
Predictive 100/(100+76) 56.8
positive
Predictive 541/(541+27) 959
negative ’

The ability of the LE-nitrite screen to
predict significant bacteriuria has been shown
to vary, with sensitivity values ranging from
69.9 to 97_5%_15,16,19,23,24,25‘26 The
predictive indices of the LE-nitrite screening
procedure of this investigation are shown in
Table 3. Sensitivity and specificity were 78.7%
and 87.7%, respectively, and the predictive
positive value was 56.8%, which was lower
than that found by Smalley and Dittmann'®
and Wu et al®! but higher than that reported
by other investigators.!$:29:22:24:27  The
predictive negative index in the present study
was 95.2% and was comparable to that found
in previous studies,!5>18:19,20,21,22,24,27

In this investigation, we found 76 specimens
which were positive by LE and nitrite but
had negative cultures (Table 2). These false-
positive results could possibly be due to the
presence of antimicrobial agents preventing
bacterial growth or attributable to viral,
chlamydial, or anaerobic pathogens, as
suggested by Sawyer and Stone.! ¢

The LE-nitrite combination was more

LE-NITRITESCREEN FOR BACTERIURIA

sensitive in detecting gram-negative organisms
than gram-positive pathogens. Of the 115
gram-negative organisms present at > 10°
CFU/m], 97 (84.4%) were detected by the
LE-nitrite screening” test, whereas only 3

(25%) of 12 gram-positive bacteria and
Candida spp. were detected. This finding

is in agreement with that observed by Pfaller
and Koontz.2® The nitrite test is expected
to be negative for gram-positive organisms,
notably the enterococCl and most yeast species,
which may explain the decreased sensitivity
with specimens containing these organisms.?°
High levels of protein which have been shown
to inhibit LE detection” aso contributed
to the false-negative results in these samples.

It is interesting to note that the LE test
performed amost as well as the combined

LE and  nitrite test. Forty eight specimens
were positive by LE only whereas 8 specimens

were positive by nitrite alone. This implies
that pyuria is a better indicator of significant
bacteriuria than nitrituria, as was aso observed
by other investigators.' °:22

We conclude from our study that the LE-
UROiES 155 B n Ry o
populations. The major contribution of a
urine screening procedure h its ability to
screen out clinically insignificant urine samples
rapidly, thus directly reducing the number of
urine specimens to be cultured. However,
the LE-nitrite screen yielded high numbers of
false-negative results which would have a
direct impact on those patients whose

infections were missed by the test. Also, the
low positive predictive vaue obtameéu reduces

the. cost-effectiveness of the test. The LE-
nitrite assay may, however, be useful when
used in conjunction with other rapid testing
procedures in the clinical microbiology
|aboratory'
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