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Introduction
Urinalysis and urine culture are the commonest tests ordered by 

clinicians. These tests account for almost 60-70% of the workload of 
any clinical microbiology lab. Some large labs get as much as 200-
300 urine samples per day. Given that majority of them (around 80%) 
would eventually show no growth on culture, there is huge interest 
in ways to screen out these negative samples. Empiric treatment of 
urinary tract infection is one of the commonest causes of inappropriate 
and unnecessary antibiotic usage.1 In judicious antibiotic usage is 
most common factor leading to multi drug resistant organisms almost 
20% of laboratory samples have antibiotic resistance.2,3 Dipstick 
provide a less time consuming and inexpensive alternative and is most 
commonly used for near patient/point of care testing by clinicians in 
primary care4–7 Reliable screening tests/near patients tests (NPTs)/
point of care tests for diagnosis of UTI would facilitate early diagnosis 
and treatment and if negative would help avoid unnecessary, expensive 
time consuming culture.

Of late, there has been a lot of interest in the urine screening tests 
and these have been a topic of research in recent times.

 Many studies have been done on the comparison of various 
dipstick parameters (widely used as screening tests) with bacterial 
culture. The reports however, have been conflicting. The present study 
was undertaken to evaluate the utility of various parameters assessed 
by use of urinary dipsticks in predicting urinary tract infections.

Materials and methods
An observational study was carried out in Department of 

Microbiology of a tertiary care hospital between May to August 2012 
to evaluate the efficacy of urinary dipsticks in predicting UTI. A total 
of 667 urine samples were analysed.

The sample size calculation was done by taking into account the 
total number of urine samples received (20000 samples/year) Using 

the data for sensitivity and specificity (-70%) available from literature 
and assuming the type 1 error to be 0.5% Multistix 10 SG(Seimens) 
reagent strips were used in the study. Calibrated loops were used to 
culture 1mL of urine on to MacConkey and Sheep Blood agar plates 
(Biomerieux). The criterion for clinically significant bacteriuria was a 
pure/predominant culture of 10^5 cfu/ml of the microorganism.

The nitrite test depends upon the presence of nitrites in urine. The 
bacteria in urine produce an enzyme nitrate reductase which reduces 
nitrate to nitrite. So if bacteria are present in urine the nitrite test will 
be positive.

The leukocyte esterase test uses derivatized pyrrole amino acid 
ester to diagnose leukocyte esterase in WBCs.

Comparison of leukocyte esterase, nitrite and presence of proteins 
in urine with culture was done.

Sensitivity, specificity, positive predictive value and negative 
predictive values of each of these markers was calculated.

Table 1 Sensitivity (in comparison to gold standard i.e. culture)

Leukocyte Esterase 51.2

Nitrite 37.8

Proteinuria 44.1

Leukocyte Esterase+Nitrite 62.2

Leukocyte Esterase+Proteinuria 67.7

Nitrite+Proteinuria 64.6

Leukocyte Esterase+Nitrite+Proteinuria 74
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Abstract

Urinalysis and culture are the two most common investigations performed in a 
microbiology laboratory. Commercial Dipsticks which detect proteins and various 
enzymes may offer a rapid and inexpensive alternative to urinalysis and culture. An 
evaluation of the utility of urinary dipsticks (Multistix 10 SG) in predicting urinary 
tract infections (UTI) was undertaken. A total of 667 urine samples were evaluated 
from May to August 2012. Sensitivity, specificity, negative and positive predictive 
values were evaluated. The sensitivity for predicting UTI was low: 62% for leukocyte 
esterase and nitrite; 67% for leukocyte esterase and proteinuria while it was 74% for 
leukocyte esterase, nitrite and proteinuria, all three together. However, the negative 
predictive value (NPV) for UTI was better. NPV for UTI with leukocyte esterase and 
nitrite was 90.3%; for leukocyte esterase and proteinuria was 90.6% while it was 91.5 
% for leukocyte esterase, nitrite and proteinuria together. The positive predictive value 
was very low. Urinary dipsticks therefore appear to be better tools for excluding UTIs 
and not for diagnosing UTI.
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Table 2 Specificity

Leukocyte Esterase 92

Nitrite 88.1

Proteinuria 78

Leukocyte Esterase+Nitrite 82.8

Leukocyte Esterase+Proteinuria 73

Nitrite+Proteinuria 30.7

Leukocyte Esterase+Nitrite+Proteinuria 65.7

Table 3 Positive predictive value

Leukocyte Esterase 60.2

Nitrite 42.9

Proteinuria 32

Leukocyte Esterase+Nitrite 45.9

Leukocyte Esterase+Proteinuria 37.1

Nitrite+Proteinuria 18

Leukocyte Esterase+Nitrite+Proteinuria 33.7

Table 4 Negative predictive value

Leukocyte Esterase 88.9

Nitrite 85.8

Proteinuria 85.6

Leukocyte Esterase+Nitrite 90.3

Leukocyte Esterase+Proteinuria 90.6

Nitrite+Proteinuria 78.7

Leukocyte Esterase+Nitrite+Proteinuria 91.5

Results
Total cultures processed: 667 urine samples.

Samples which were culture positive: 127.

Discussion
Use of dipsticks/NPTs/Point of care tests definitely decreases the 

time and the cost of testing. Application of such a screening test to 
exclude UTI would save both resources and time. 

The essential requirements of a screening test for UTI are high 
sensitivity so that no case of UTI is missed and high specificity so that 
no case of UTI is falsely diagnosed as such. There should be minimal 
false negatives and false positives.

The predictive value of a positive/negative test should therefore be 
close to 100% so that the question that whether the patient has/doesn’t 
have UTI is reliably answered.

The leukocyte esterase test in our study was found to be non 
sensitive indicator for UTI. Positive predictive value of this test was 
found to be low (60.2%) but a negative leukocyte esterase test (89%) 
excluded UTI indicating good NPV.

The reasons for low sensitivity are reported in literature. False 

positive esterase test can be due to lysis of WBCs with release of 
esterase and in such cases microscopy of urine for WBC will be 
negative.8 Also sterile (bacterial) pyuria is known to occur in a large 
number of cases. Interference in this test result may also be on account 
of contamination with vaginal secretions in case of girls.

The above factors contribute to Leukocyte esterase alone being 
not a very sensitive indicator (51.2%) for prediction of UTI but as 
the test has high NPV, the negative result is a good test for excluding 
UTI. Similar findings have been reported by Hulburt et al.,9 and Wenk 
et al.,10 where a negative leukocyte esterase was shown to be a better 
predictor of absence of Urinary tract infections compared to presence 
of nitrite.

The nitrite test was found to have a relatively low sensitivity 
(37.8%) and somewhat high specificity (88.1%). However, this 
parameter has its own shortcomings. Nitrite detection in urine is 
usually a result of presence of nitrate reductase in bacteria like E.coli, 
Proteus, Klebsiella, Citrobacter and Enterobacter which reduce nitrate 
to nitrite.11–13 Some UTI cases caused by bacteria like Streptococci 
cannot be detected as Streptococci do not produce the enzyme nitrate 
reductase.14

The nitrate to nitrite conversion takes several hours.15 Use of 
overnight first morning samples increases the sensitivity of nitrite test. 
Inadequate nitrate intake in diet (beans, spinach being good sources) 
and presence of interference e.g. like by presence of antimicrobials in 
urine would all lead to false negative results.

Delay in screening/plating could lead to false positive results 
as most common urinary pathogen (e.g E.coli) multiplies within 
20minutes and this could lead to false positive findings in case a few 
Esch coli fall into urine during collection.

Combining nitrite parameter with leukocyte esterase, the sensitivity 
for prediction of UTI increased (~ 63%) but the specificity fell (~83%) 
in our study.16–19 The negative predictive value for UTI using the two 
parameters was high (90.6%). Thus the two tests together increased 
overall accuracy for prediction of UTI.

This is in concordance with the results reported by several 
investigators on the efficacy of these two parameters together to 
predict UTI. It was concluded that the nitrite and leukocyte esterase 
together have higher negative predictive value.20–22

Proteinuria, though not a very specific test (78%) by itself, but 
along with above two parameters helped improve the overall negative 
predictive value of dipstick tests (92%) in excluding UTI. This is 
because with inclusion of proteinuria,  patients with glomerular 
disease also get included.

However, the positive predictive value of these three tests 
combined was only 34%. Inclusion of symptomatic patients may 
increase the sensitivity of these tests. So, the dipstick method testing 
for all the three parameters may be of value in excluding UTI as point 
of care test in the physicians office.9,23

Conclusion
The urinalysis thus is not a sufficiently strong predictor of UTI 

to be relied on as a sole test. Positive predictive value is too low 
to predict UTI. A urine cultures thus remain the gold standard for 
diagnosis of UTI.
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Given the low positive predictive value of leukocyte esterase, 
nitrite and proteinuria in the present study, use of these tests 
alone would result in unnecessary antibiotics being prescribed 
to one third to one half of the patients. Culture result is therefore 
necessary so that the correct treatment is given to the correct patient. 
The negative predictive value is good enough to rule out UTI. It could 
thus help save on valuable time and resources in excluding UTI. They 
however, carry a lot of value in excluding urinary tract infections 
since they have a very good negative predictive value. Performance of 
these tests in the physicians room/Emergency departments would also 
help in curbing unnecessary usage of antibiotics for empiric treatment 
of urinary tract infections. Also, it would have a tremendous impact in 
decreasing work load and saving valuable time and resources.
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