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Abstract
There are several rapid dip stick tests currently in use to detect urinary tract infection (UTI). This
study was carried out to validate three different dip sticks that are widely used with urine culture
which is the gold standard to diagnose UTI. The findings of the current study suggest that the
sensitivity, specificity and predictive value of the three dipsticks are not statistically different
from each other and are comparable to sedimentary microscopy. These these three dipsticks can
therefore be used instead of urinary sedimentation method. However low positive predictive
value (PPV) of all three dipsticks is a major limitation. Further studies with large sample size are
needed to evaluate their value in clinical practice.
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Introduction
Urinary tract infection (UTI) is a major economic burden with up to 30% of women having
recurrent UTI in their life time.1 UTI in men are less common but increases after the age of 50
years. Although urinary culture is the gold standard for the diagnosis of UTI, urine sediment
microscopy and several different urine dipstick rapid tests have become popular.2 While being
rapid and relatively cheap, standardization of these tests have become problematic. This study
was carried out to validate three different commercially available dipsticks used in Sri Lankan
laboratories with sediment microscopy and urine culture.
In urine sediment microscopy, the presence of >5 pus cells per high power field (HPF) is
suggestive of UTI.3 Leukocyte esterase (LE) and nitrite (NT) can also be used as markers for
screening for UTI by urine dipsticks.4 LE is an enzyme produced by granulocytes, mostly
neutrophils. It is an indicator of pyuria as it detects both the lysed and intact granulocytes. LE
test may be falsely negative if there are less than 100 neutrophils per 10 HPF.5 False positive
results may be due to contamination with squamous epithelial cells. NT is positive with nitrite
reducing bacteria which causes UTI6,7,8 as these organisms convert dietary nitrates present in the
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urine to nitrites. False positive results commonly occur due to the poor collection and storage.
False negative results on the other hand, may be due to low pH (<6) and/or a high content of
ascorbic acid and urobilinogen.4,7,9
Methodology
This laboratory based cross sectional study included 116 mid-stream urine samples from adults
and clean-catch urine specimens from infants suspected of having UTI. All the urine specimens
were cultured using a 1µL calibrated loop. An aliquot of the urine specimen was streaked on a
cysteine lactose electrolyte deficient agar (CLED) plate using aseptic techniques. The plates
were incubated at 37 °C for 24 hours. Isolated colonies were counted and reported as the number
of bacteria per milliliter of urine. Further organism identification was done using Gram staining,
motility test and standard biochemical tests.
Urine dipsticks from three different manufactures (A- UroColorTM 10, Standard Diagnostic Inc.,
Korea; B- URS-10, Teco Diagnostics, USA; C –Urine 10, Cypress diagnostics, Belgium) were
used according to the manufacturer’s instructions.
Five milliliters from each urine specimen was centrifuged at 5000g for 5 minutes and the
sediment examined under the microscope for the number of pus cells present. Pyuria was defined
as > than five white blood cells per HPF.
The results from the LE and NT of all three dipsticks and sediment microscopy detection were
compared with urine culture as the gold standard. The test accuracy indices were determined by
calculating the sensitivity, specificity, PPV and NPV using standard formulae.10
Results and Discussion
Of the 116 urine specimens cultured, organisms were isolated in 32 which were positive with a
bacterial count of >104/ml. The vast majority of the positive samples had E. coli (41%) followed
by Pseudomonas spp (22%), Proteus spp (13%), Citrobacter spp (9%), Klebsiella spp (6%),
Streptococcus spp (3%) and Candida albicans (3%).
Table 1 shows the specificity of NT in urine dipsticks A, B and C to be 85.8%, 85.7% and 85.4%
respectively. However, the sensitivity of NT in all three urine dipsticks was found to be low at
45.1%, 46.8% and 43.7 respectively. Our observations are supported by previous studies in
which the NT test has been found to have high specificity and low sensitivity (below 30%)11,12,
while the study by Kacmaz and colleagues13 found the sensitivity of NT to be relatively high
(60%).
In the current study, the LE tests of all three urine dipsticks also showed a higher sensitivity of
81.2%, 81.2% and 84.3% whereas the specificity was comparatively low at 60.7%, 60.7% and
60.7% respectively.
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Table 1 : Comparison of sediment microscopy and dipstick tests with
urine culture

LE Test

NT Test

LE test

NT test

LE test

NT test

Strip C

Sediment
microscopy

Strip B

Accuracy
indices

Strip A

Sensitivity (%)
Specificity (%)
PPV (%)
NPV (%)

81.2
61.9
44.8
89.6

81.2
60.7
44.8
89.7

45.1
85.8
53.8
81.1

81.2
60.7
44.0
89.4

46.8
85.7
55.5
80.8

84.3
60.7
45.0
91.0

43.7
80.4
58.3
80.4

PPV = positive predictive value; NPV = negative predictive value

Using sediment microscopy, pyuria was detected in 58 specimens. However, only 26 were
culture positive and the sensitivity and the specificity of sediment microscopy was similar to LE
test of all three dipsticks. Although Shaw et al(1998)14 reported that the microscopic pyuria as
assessed by sediment microscopy was sensitive in detecting UTI, it was prone to more false
positive results than the urine dipstick test.
In the current study, accuracy indices were calculated using urine culture as the gold standard.
Significant differences (p > 0.05) in NT and LE were not detected in any of the indices between
the three dipsticks. Similarly, no difference was found between sediment microscopy and LE..
The low PPV (ranging from 44-58%) of LE and NT detection and low specificity (60.7%) of the
LE test with all 3 dipsticks suggests a high possibility of false negatives and false positives using
these rapid tests. The use of such dipsticks cannot therefore replace urine culture in the
diagnosis of urinary tract infection. However, further studies with large sample size would be
useful to determine the indications for use of these tests.
Conclusion
In conclusion, although the three urine dipsticks are not significantly different from each other in
either sensitivity or specificity of NT or LE detection, the possibility of both false negative and
false positive results should be considered when used in clinical practice. Further studies are
indicated to determine their role in the diagnosis of UTI, particularly in clinical environments
where culture facilities are unavailable.
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