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Abstract

Background: Urolithiasis and its association with urinary tract infection (UTI) is one of the most common diseases
scenario encountered in clinical practice and account for significant morbidity and high medical costs. Though urine
culture is gold standard, it is expensive and time consuming. Therefore, this study was carried out to compare dipstick
urinalysis with urine microscopy and urine culture results and identify the common uropathogens and their antimicrobial
susceptibility pattern.

Materials and Methods: This was a hospital based study carried out in Microbiology laboratory, BPKIHS, Dharan,
Nepal. Clean catch midstream urine specimen were collected from patients with urolithiasis. Dip stick test
(leukocyte esterase and nitrite) and microscopic examination were carried out. The culture isolates were identified and
antimicrobial susceptibility test was performed following Clinical and Laboratory Standards Institute (CLSI) guidelines.
Result: Among 88 urine samples recruited, leukocyte esterase (LE) was detected in 35 (39.8%) and nitrite test was
positive in 26 (29.5%); pyuria in 56 (63.3%) and 44 (50%) yielded growth in urine. Escherichia coli (46.7%) was the most
common bacteria isolated from urine culture. Almost all the uropathogens isolated showed susceptibility to commonly
used antibiotics. Considering urine culture as gold standard, sensitivity, specificity, PPV and NPV of LE was 86.6%,
91.75%, 70.5% and 90.9% respectively and nitrite test was 56.8% sensitive and 97.7% specific with PPV 96.15% and NPV
69.35% respectively.

Conclusion: The study demonstrates that the urine dipstick test seems to be useful to rule out the infection but positive test
results have to be confirmed by culture.
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Clinically the diagnosis of UTI can be difficult as
symptoms are non-specific. The only way to reliably

1. Introduction
Urinary tract infection (UTI) is one of the most

common infections in humans and is a frequent cause of
hospitalization. [1] UTI is very common in patients with
urolithiasis, which makes the treatment of urolithiasis
complicated, even dangerous. [2] Calculi may develop
secondary to infection more likely by Proteus spp. and
other urea slitting organisms.[3] Urinary tract infections
(UTIs) account for a significant workload in clinical
microbiology laboratories. In view of increasing antibiotic
resistance in low-income countries efficient, economic and
effective diagnostic and treatment strategies are required for
UTL [4]
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exclude a urinary tract infection is by the laboratory
examination of a urine specimen. [5] In most instances,
growth of > 10° colony forming unit per milliliter
(CFU/mL) from a properly collected midstream “clean-
catch” urine sample indicates infection. However, urine
culture is gold standard; the analysis takes at least 24-48
hours for the result. Urinalysis is the most frequently used
test for the evaluation of potential UTI. [6]

Microscopic examination of urine is the standard
method used to detect pyuria. However, the dipstick test is a
rapid screening test for detecting pyuria and urinary nitrite
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which is formed when bacteria reduce nitrate that is
normally present [3]. A dipstick nitrite test is highly
sensitive and specific when properly used in first morning
urine, because bladder incubation for the organism to convert
nitrate to nitrite takes a minimum of four hour.[7- 9]

The combination of a positive and negative test for
both nitrite and leukocyte esterase was found to be most
accurate for ruling in and ruling out disease. [10] The aim
of our study was to focus primarily on the interpretation of
urinalysis with a manual dipstick or microscopic and
subsequent urine culture in the diagnosis and treatment of
UTIs. Therefore, this study was carried out to compare
dipstick urinalysis with urine microscopy and urine culture
results and identify the common uropathogens and their
antimicrobial susceptibility pattern

2. Materials and method

This study was conducted in the department of
Microbiology at B.P. Koirala Institute of Health sciences,
Dharan Nepal from July 2014 to June 2015. A total of 88
urine samples of patients having urolithiasis that were
routinely sent to lab were included. Ethical clearance was
obtained from the Institutional Ethical Review Board. The
clean catched mid stream urine specimen were collected
in a sterile container, before antibiotic treatment which
was routinely used for surgical stone removal.
2.1 Processing of specimens

After culturing the
quantitative bacterial count, dip stick test (leukocyte
esterase and nitrite test) and microscopic examination

urine  specimen for

were carried out.
2.2 Urine dipstick test

Dipstick urinalysis was done using URS — 10T
reagent strip to screen for the presence of pyuria and
significant bacteriuria in patients. The test was performed
according to manufacturer’s instructions. The reagent strip
contained tests parameters for protein, blood, leukocyte,
nitrite, glucose, ketone, pH, specific gravity, bilirubin and
urobilinogen. Reading time for nitrite was one minute and
two minutes for leukocyte esterase. A cut-off value for a
positive result was trace or more of leukocyte esterase and
nitrite (+).
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2.3 Microscopic examination for pus cells

The wet mount preparation of urine was examined
directly under microscope for pus cells. A count more than
5 pus cells per high power field was considered as pyuria.
[11]

2.4 Identification of organisms:
2.4.1 Calibrated loop direct streak method

Urine culture was performed by calibrated loop
direct streak mothod on cysteine lactose electrolyte
deficient (CLED) media. Using semiquantitative method,
10° colony-forming units per milliliter (CFU/ml) of
urine, was considered as significant bacteriuria and further
processed for identification of organisms. The bacterial
pathogens were identified by standard microbiological
techniques. The biochemical methods performed for
identification of the isolates were as follows, catalase test,
coagulase test, oxidase test, citrate utilization test, urease
test, sulphide indole motility test, triple sugar iron test, bile
esculin, mannitol test. The Mixed growth of three or more
organisms was considered as contamination and a request
were sent for repeat specimen. In case of absence of
growth, specimens were reported as sterile after 24 hours.
[12-14]

Antimicrobial susceptibility of the isolates was
determined by Kirby Bauer Disc-Diffusion method on
Muller Hinton agar (MHA) according to Clinical
Laboratory Standards Institute (CLSI) guidelines. [15]

3. Result

3.1 Urine analysis
3.1.1 Urine microscopy
The microscopic examination recorded presence of

pyuria in 56 (63.3%) patients.
3.1.2 Urinalysis by dipstick

The leukocyte esterase (LE) was detected in 35
(39.8%) and nitrite test was positive in 26 (29.5%). The
Leukocyte esterase (LE) was positive in all the urine
samples having significant WBC count i.e. >5 WBC/HPF.
In the urine samples showing pyuria, nitrite was also
positive indicating bacteriuria which was significant. The
findings of the patients are as shown in Table no 1.

Table 1: WBC count with Dipstick test in urine

. . WBC (Percentage) "
Characteristics Categories = 6-10 ~10 p value Remarks
Positive 0 11 24 .
Leucocyte esterase Negative % 20 1 <0.001 Significant
. Positive 1 9 16 -
<
Nitrate Negative 31 ) 0.001 Significant

*Chi square test

3.2 Association of WBC count with Leukocyte esterase
test in urine
The association of WBC

microscopy with Leukocyte esterase test in urine was
significant (p value < 0.001) which showed sensitivity of
62.5% and specificity of 100% with Positive predictive
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value (PPV) 100% and Negative predictive value (NPV)
60.38%.

Out of 88 cases, bacterial growth was obtained in
urine of 44 (50%) patients. The most common organism
isolated was Escherichia coli 20 (45.5% of total isolates) as
shown in table 2.
www.ssjournals.com



Pratima Shah et al/ Role of urine dipstick test in diagnosis of UTI in urolithiasis patients attending BPKIHS e5192

Table 2: Pattern of bacteria isolated in Urine 3.3 Association of Leukocyte esterase test in urine and
. Urine urine culture
Bacteria Frequency (%) Out of Leukocyte esterase test positive in 35 urine
Escherichia coli 20 (45.5) specimen, 31 (88.5%) yielded growth in urine culture also.
Klebsiella pneumoniae 7 (15.9) Considering urine culture as gold standard, LE test in urine
Enterococcus feacalis 40.D sample to detect pyuria was significant. Thus, considering
Proteus mirabilis 4.1 urine culture as gold standard, sensitivity, specificity, PPV
Staphylococcus aureus 3(6.8) and NPV was 86.6%, 91.75%, 70.5% and 90.9%
Ié{tebs[;ell;z O)Iiy t"k‘? ; (j'? respectively.
HTODAcCter WOSeTt (4.5) 3.3 Bacteria with Nitrite test
Pseudomonas aeruginosa 1(2.3) . e . .
The nitrite test was positive in the urine which
CONS 1(2.3) ) A
Total 44 (100) yielded growth of the Enterobacteriaciae in culture. The

nitrite test was also positive in 1 case where there was no
growth (Table 3.)

Table 3: Bacteria with Nitrite test

Bacteria Growth in urine culture | Nitrite test positivity (%)

Escherichia coli 22 14 (70)
Enterococcus fecalis 4 0
Klebsiella pneumoniae 7 5(1.4)
Proteus mirabilis 4 3(75)
Staphylococcus aureus 3 0
Citrobacter koseri 1 1 (50)
Pseudomonas aeruginosa 1 0
Coagulase Negative Staphylococcus (CONS) 1 0
Klebsiella oxytoka 2 2 (100)
Total 44 25 (56.8)

3.4 Association of urine culture with nitrite test in urine 0.001) which showed sensitivity of 56.8% and specificity of
Association of nitrite test in urine with urine  97.7% with PPV 96.15% and NPV 69.35 (Table 4)
culture which is gold standard was significant (p value <

Table 4: Association of urine culture with nitrite test in urine

Test Test status Ur ine culture " P value Remarks
Positive Negative
. Positive 25 1 ..
<
Nitrite test Negative 19 3 0.001 Significant
Total 44 44

3.5 Antimicrobial susceptibility pattern (AST) of urinary pathogen:
3.5.1 Antimicrobial susceptibility pattern of Gram negative bacteria

Among the bacteria isolated all Gram negative bacteria were sensitive to imipenem (100%) followed by amikacin
(91%), nitrofurantoin (88%), as shown in figure 1. Out of twenty E. coli, seven (35%) were ESBL producers.
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Figure 1: Antimicrobial susceptibility pattern of Gram negative bacteria
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3.5.2 Antimicrobial susceptibility pattern of Gram
positive bacteria:
Among the Staphylococcus aureus, E. fecalis and

CONS isolated, all Gram positive bacteria were sensitive to
vancomycin (100%), linezolid (100%), Gentamicin (100%),
nitrofurantoin (100%) followed by amikacin (87.5%),
norfloxacin (87.5%) ciprofoxain (75%), cotrimoxazole
(62.5%), ampicilin (62.5%), ofloxacin (50%). Out of 3
isolates of S. aureus, 2 were MRSA.

4. Discussion

Urinary tract infection (UTI)
complaint which is diagnosed through bacterial culture with
significant colony count of > 10° CFU/ ml when pathogenic
microrganisms are present in urine. However, several rapid
screening tests are used commonly to make a presumptive
diagnosis of UTI, including dipstick biochemical analysis

IS a common

of urine. Many studies have evaluated the accuracy of
dipstick tests as rapid detectors of urinary tract infections
(UTI). [3]

In our study, urine microscopy showed pyuria in
56 (63.3%) patients. The Leucocyte esterase (LE) was
detected in 35 (39.8%) and nitrite test was positive in 26
(29.5%). Out of microscopic pyuria in 56 (63.3%) patient,
LE detected pyuria in 35 wurine samples making the
association of WBC count in urine microscopy with
leucocyte esterase test in urine significant (p value < 0.001).
Thus the sensitivity, specificity, PPV and NPV of LE test in
urine for pyuria was found to be 62.5%, 100%, 100% and
60.38% respectively.

Considering urine culture as gold standard, LE test
in urine sample to detect pyuria was significant. Thus,
sensitivity, specificity, PPV and NPV was 86.6%, 91.75%,
70.5% and 90.9% respectively. When leukocytes
considered alone as a parameter for diagnosing UTI is not
highly sensitive. However, the LE test had the advantage to
identify ASB even when the pus cells were disintegrated in
the specimen. This finding was different from other studies
where the sensitivity of leukocyte esterase varied between
61.7% and 77% [16-18] and similar to study done by Jido et
al. [19]

Nitrite test was positive in the urine which yielded
growth of the Enterobacteriaciae in culture. Nitrite test was
also positive in one case where there was no growth. There
was significant association of nitrite test with urine culture
(p value < 0.001) with sensitivity of 56.8%, specificity of
97.7%, PPV of 96.15% and NPV of 69.35% which
concordance to the findings reported by Mustafa et a/ who
found the sensitivity and specificity for nitrite 61.7% and
96.9%respectively and the positive predictive value was
95.4%[20]. The sensitivity of nitrite was higher in different
studies which varied between 66.7% - 81%. [16-18].

The nitrite test gave lesser sensitivity as positive
cases were missed as false negative that include infections

IJBR (2019) 10 (07)
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caused by Gram-positive cocci and the first voided urine
specimen has been proved to be accurate, but collection was
not practical in all our patient population

Performance of nitrite test in our study was similar
to that of meta analysis done by Walter et al, 2004 who
stated that overall, the sensitivity of the urine dipstick test
for nitrite was low (45 — 60%) with higher levels of
specificity (85 — 98%). The sensitivity of the urine dipstick
test for leukocyte-esterase was slightly higher than that of
the dipstick test for nitrites. [21]

Though urine culture is the gold standard for the
diagnosis of UTI, it is expensive and time consuming,
requiring at least 48 hours producing results [22].
Substituting a urine dipstick test or urine microscopy for a
hospital laboratory urinalysis may be less time consuming
and less expensive, but also some doubts are present about
that the urinalysis may not be accurate [23]. When only
leukocyte esterase is taken into consideration, sensitivity
and specificity was 65% and 64%, respectively, whereas
sensitivity and specificity in microscopic examination,
when only leukocyte esterase taken into consideration, was
87% and 71%, respectively. When leukocyte esterase, or
nitrite were considered, sensitivity increased to 80% from
65%, however specificity decreased to 60% from 64% due
to increased false positives [23].

Escherichia coli is the most frequent infecting
organism, the relative frequency of infection caused by
Proteus, Pseudomonas, Klebsiella, and Enterobacter spp.
and by Enterococci and Staphylococci increases greatly. [3]
Microorganisms like Proteus mirabilis and Escherichia coli
are associated with infection-induced stones. [24].
However, our study population had predominantly
Escherichia coli20 (45.5%) followed by Klebsiella
pneumoniae 7 (15.9%), P. mirabilis 4 (9.1%), Enterococcus
fecalis 4 (9.1%) and Staphylococcus aureus 3 (6.8%)
similar to other studies [25,26].

The use of an antibiotic has been correlated with
the subsequent development of resistance to it [27]. The
antimicrobial susceptibility patterns showed that imipenam
(100%), amikacin (91%) and nitrofurantoin (88%) were
found to be the most effective antimicrobial agents among
the gram negative bacteria similar to the pattern shown in
[28, 29] with seven ESBL producing Escherichia coli.

All Gram-positive bacteria were sensitive to
vancomycin (100%), linezolid (100%), nitrofurantoin
(100%), amikacin (87.5%) followed by commonly used
antibiotics with two isolates MRSA. Nitrofurantoin is a
urinary antibiotic, hence not used for infections outside the
urinary tract. Carbapenem, vancomycin and linezolid are
the final therapeutic option for any infection, and hence not
given for empirical therapy. This may be the reason that
resistance to this agent has not occurred much.

www.ssjournals.com
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5. Limitation of the Study

This study limits to its sample size as it included

urine samples from urothiasis patients only and also the
gram stain could be done to aid in the diagnosis.

6. Conclusion

Although LE detected pyuria in all samples having

significant WBC count (>5WBC/HPF) but is more sensitive
when is >10 WBC/HPF. LE and nitrite test was culture
positive in 31(88.5%) and 25 (56.8%) cases. Overall this
study reveals that the urine dipstick test seems to be useful
for diagnosis of UTI if the combination of both LE and
nitrite are taken into consideration. Hence dipstick analysis
appears to be rapid and first level screening test in patients
with urolithiasis where UTI is very common.
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