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Original Article
Reliability of Point-of-care Urine Dipstick Nitrite 
and Leukocyte Esterase Test in Detecting Pediatric 
Urinary Tract Infections

Background and Aim: Diagnosing urinary tract infection (UTI) in children is difficult due 
to its non-specific clinical manifestations, difficulty obtaining a clean urine sample, and risk 
of renal scarring complications in the future. Urine culture is the gold standard for diagnosing 
UTI, but it requires 48-72 hours to report, causing delays in treatment. This study aims to 
evaluate the effectiveness of urine dipstick nitrite and leukocyte esterase tests in detecting 
UTIs in children.

Methods: This cross-sectional, observational study was conducted on 79 children clinically 
suspected of UTI. The test results, urine dipstick test (nitrite and leukocyte esterase tests), 
pyuria in urine microscopy, and urine culture were checked for their sensitivity, specificity, 
positive predictive value, and negative predictive value.

Results: Among 79 children, fever was the most common clinical manifestation, and 
Escherichia coli was the most common uropathogen. Compared to urine culture, the 
sensitivity and specificity of leukocyte esterase and nitrite tests were 83.87%, 45.83%, 
9.68%, and 91.67%, respectively. The sensitivity, specificity, positive predictive value (PPV), 
and negative predictive value (NPV) of the combined test were 9.68%, 93.75%, 50.00%, 
and 61.64%, respectively. Similar sensitivities and specificities were calculated, considering 
pyuria in urine microscopy as the gold standard in rural areas.

Conclusion: The leukocyte esterase test is reliable for diagnosing UTIs in children, showing 
good sensitivity. Higher leukocyte esterase grades indicate a higher likelihood of infection. 
Due to its feasibility and effectiveness, this test can replace urine microscopy for pyuria in 
rural areas. Nitrite tests, or their combinations, have poor sensitivity but high specificity, 
making them suitable for proving urinary infections in children.
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Introduction

rinary tract infections (UTIs) are among the 
most common bacterial infections affecting 
children and pose significant morbidity and 
potential long-term complications if not di-
agnosed and managed promptly. 

The prevalence of UTIs in febrile infants and children 
older than 1 year of age was 7% and 8%, respectively. 
It affects approximately 7%-8% of girls and 2% of boys 
during the first 8 years of life [1, 2]. Classic symptoms, 
such as frequency, dysuria, urgency, incontinence, vom-
iting, lethargy, and signs including fever, suprapubic ten-
derness, and flank tenderness, are often present in older 
children [3]. These features are often absent in infants, 
making diagnosis challenging due to their inability to ex-
press their symptoms verbally. Hence, current guidelines 
suggest urine sample collection in young children pre-
senting with unexplained fever for more than 24 h or in 
older children presenting with the above symptoms [4]. 
This makes the clinical diagnosis of UTI a contentious 
topic among pediatricians.

In children, it can be difficult, if not impossible, to 
identify UTI based solely on signs and symptoms, which 
can cause delays in diagnosis and treatment. A missed 
diagnosis of UTI can lead to serious complications, 
such as urosepsis or renal scarring, with low yet poten-
tially harmful long-term consequences, such as renal 
hypertension or reduced kidney function [5]. Congenital 
anomalies, such as vesicoureteral reflux or bowel blad-
der dysfunction observed in children, increase the risk of 
recurrent UTIs [6]. A meta-analysis showed that the risk 
of renal scarring increases substantially after a second 
episode of febrile UTI in children [7]. Hence, proper di-
agnosis and prompt UTI treatment are paramount in the 
pediatric population.

The gold standard for diagnosis is urine culture; howev-
er, various rapid diagnostic tests and imaging techniques 
can assist in the swift identification of UTIs [3]. How-
ever, a urine culture will take at least 48-72 h, causing a 
delay in starting antibiotics. This highlights the need to 
identify rapid, feasible, and reliable alternatives for diag-
nosing UTIs in children. The existing dipstick tests for 
nitrite, leukocyte esterase, and pyuria urine microscopy 
are prime contenders for early interpretation of UTIs.

This cross-sectional study aims to assess the diagnostic 
accuracy of dipstick tests (nitrite and leukocyte esterase 
tests) for pediatric UTIs. By understanding the strengths 
and limitations of different diagnostic approaches, 

healthcare providers can enhance their diagnostic strate-
gies, ultimately improving patient outcomes and reduc-
ing the burden of this common infection.

Materials and Methods

This cross-sectional, observational, single-center study 
was conducted in the outpatient and inpatient departments 
of pediatrics at a tertiary care center over 7 months from 
September 2019 to March 2021 after obtaining approval 
from the Institutional Ethics Committee. Children up to 15, 
including both sexes, were enrolled. A total of 79 clinically 
suspected UTI cases were enrolled in this study. Informed 
written consent was obtained. The demographic data and 
relevant history of the children were recorded. Clean-catch 
midstream urine samples were collected in a sterile contain-
er in a hospital setting, with aseptic precautions. A sterile 
urinary catheterized sample was collected from infants. 

Children who were admitted for a different primary di-
agnosis other than UTI, children who had received any 
antibiotics within 48 h before urine sampling, children 
with any local inflammation of the urinary area and those 
whose parents or guardians were not willing to enroll 
their child in the study were excluded.

Three tests were performed: The urine dipstick test 
(nitrite and leukocyte esterase test), urine microscopy 
(for pyuria), and urine culture. For the urine dipstick 
test, Orinasys B10 reagent strips were used, which were 
dipped into the urine sample, removed immediately, and 
interpreted after the recommended waiting time (60 s for 
the nitrite test and 120 s for the leukocyte esterase test). 
Some of the gram-negative bacteria species that most 
commonly cause UTI (Escherichia coli, Enterobacter, 
Klebsiella, Citrobacter and Proteus) have enzymes that 
reduce the nitrate present in urine to nitrite, and the urine 
reactive strips detect nitrite by using the Greiss reaction 
to produce a pink azo dye. The urine strip test for white 
blood cells detects leukocyte esterase, which is present 
in azurophilic granules of neutrophils to produce a vi-
olet-colored azole dye and is reported as the number of 
leukocytes per microliter of urine.

The numerical data were summarized using descriptive 
statistics, such as n, Mean±SD, median, minimum and 
maximum. Frequency count and percentage summarized 
categorical data, and significance was analyzed using the 
chi-square and ANOVA tests. The sensitivity, specificity, 
positive predictive value and negative predictive value 
were calculated. All statistical data were analyzed using 
IBM SPSS software Version 23. P<0.05 was considered 
statistically significant.

U
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Results

Demography: The study included 79 children with 
clinical suspicion of UTI, with their age, sex and symp-
toms distribution (Table 1).

Dipstick test parameters: A positive leukocyte ester-
ase test was observed in 65.82% (n=52) of the patients, 
and a positive nitrite test was observed in 8.86% (n=7) of 
the patients, 7.6% (n=6) of patients had positive results 
in both the above tests.

Urine microscopy (for pyuria): 93.67% (n=74) of pa-
tients had positive urine microscopy for pyuria (they had 
significant pus cells: >10 white blood cells (WBCs)/mm3 
in urine microscopy). 

Urine culture: 39.24% (n=31) of patients had positive 
urine cultures.

Comparison of urine dipstick test with urine cul-
ture: When compared with urine culture as the gold 
standard test for diagnosing UTI, the leukocyte esterase 
test has a significant correlation (P=0.01). It resulted in 
a sensitivity of 83.87%, specificity of 45.83%, positive 
predictive value (PPV) of 50.00%, and negative predic-
tive value (NPV) of 81.48%. The nitrite test resulted in 
a sensitivity of 9.68%, a specificity of 91.67%, a posi-
tive predictive value of 42.86% and a negative predictive 
value of 61.11%. The sensitivity, specificity, PPV, and 
NPV of both leukocyte esterase and nitrite combined test 
were 9.68%, 93.75%, 50.00% and 61.64%, respectively, 
in diagnosing UTI (Table 2).

Compared with pyuria by urine microscopy (pus cells: 
>10 WBCs/mm3 in urine microscopy), the leukocyte es-
terase test resulted in a sensitivity of 68.92%, a specific-
ity of 80%, a positive predictive value of 98.08% and 
a negative predictive value of 14.81%. The nitrite test 
resulted in a sensitivity of 9.46%, a specificity of 100%, 
a PPV of 100%, and a NPV of 6.94% in diagnosing UTI. 
The sensitivity, specificity, positive predictive value and 
negative predictive value of both leukocyte esterase and 
nitrite combined test was 25%, 100%, 100%, and 16%, 
respectively (Table 3).

Leukocyte esterase results were further graded from 1 
to 3. A total of 34.18% (n=27) of cases had negative re-
sults, 24.05% (n=19) had grade 1+, 21.52% (n=17) had 
grade 2+ and 20.25% (n=16) had grade 3+ leukocyte es-
terase positivity. Increasing leukocyte esterase grading 
positively correlated with the mean number of pus cells 
(observed on microscopy); the correlation was signifi-
cant (P=0.009). Also, the correlation between leukocyte 
esterase activity grading and urine culture positivity was 
significant (P=0.001) (Table 4).

Discussion

In the present study, female predominance was ob-
served among the clinically suspected cases of UTI. 
There is always female preponderance for acquiring 
UTI, as observed in existing literature [2]. Fever was 
the most common symptom in this study, as suggested 
in the current guidelines [4]. Boon et al. also suggested 
that signs and symptoms may help diagnose UTIs when 
paired with clinical prediction rules, such as diagnosis 
of tract infection in young children (DUTY) or the UTI-

Garg S, et al. Diagnostic Accuracy of Urine Dipstick Nitrite and Leukocyte Esterase in Pediatric Urinary Tract Infection. J Ped Nephrol. 2024; 12:E46018.

Table 1. Demographic details and clinical presentation of the patients (n=79)

Variables Classification No. (%)

Age group

<1 month 7(8.86)

1 month to 2 years 22(27.85)

2 years to 5 years 21(26.58)

>5 years 29(36.71)

Gender
Male 32(40.51)

Female 47(59.49)

Symptoms

Fever 72(91.14)

Dysuria 25(31.65)

Pain in abdomen 6(7.59)
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calc score; however, external validation is required [8]. 
Of the 31 culture-positive cases in this study, 90.33% 
had grown Escherichia coli, suggesting that E. coli is the 
most common uropathogen responsible for UTI in chil-
dren, as observed in a previous study [3].

The sensitivity of the leukocyte esterase test compared 
to urine culture in our study was 83.87% (Table 2). Simi-
larly, compared to various studies conducted in India, 
61%, 73.5%, 92%, and 95% sensitivity for the leukocyte 

esterase test was observed by Mod et al. [9], Taneja et 
al. [10], Gupta et al. [11], Suresh et al. [12]. Goldsmith 
and Campos [13] reported a sensitivity of 76%, while 
Williams et al. reported a sensitivity of 86% [14]. The 
specificity of the leukocyte esterase test in our study was 
45.83%, similar to the findings of Mod et al. [9] and 
Taneja et al. [10]. In contrast, 75.76%, 87%, and 94.3% 
of specificity were reported by Fernandes et al. [15], 
Gupta et al. [11], Suresh et al. [12]. The positive predic-
tive value (PPV) for the leukocyte esterase test in our 

Table 2. Comparison of leukocyte esterase, nitrite, and combined tests considering urine culture as a gold standard test for 
diagnosing UTI

Test Test Result
Urine Culture, No. (%) %

Positive Negative Total Sensitivity Specificity PPV NPV

Leukocyte 
esterase 

test

Positive 26(50) 26(50) 52(65.82)

83.87 45.83 50.00 81.48Negative 5(18.51) 22(81.48) 27(34.17)

Total 31(39.24) 48(60.75) 79(100)

Nitrite test

Positive 3(42.85) 4(57.14) 7(8.86)

09.68 91.67 42.86 61.11Negative 28(38.88) 44(61.11) 72(91.13)

Total 31(39.24) 48(60.75) 79(100)

Combined 
nitrite and 
leukocyte 
esterase 

test

Positive 3(50) 3(50) 6(7.59)

09.68 93.75 50.00 61.64Negative 28(38.35) 45(61.64) 73(92.40)

Total 31(39.24) 48(60.75) 79(100)

Abbreviations: UTI: Urinary tract infection; PPV: Positive predictive value; NPV: Negative predictive value.

Table 3. Comparison of leukocyte esterase and nitrite tests considering urine microscopy (for pyuria) as standard

Test Test Result
Urine Microscopy %

Positive Negative Total Sensitivity Specificity PPV NPV

Leukocyte 
esterase test

Positive 51 1 52

68.92 80.00 98.08 14.81Negative 23 4 27

Total 74 5 79

Nitrite test

Positive 7 0 7

09.46 100.00 100.00 06.94Negative 67 5 72

Total 74 5 79

Combined 
leukocyte 

esterase and 
nitrite test

Positive 7 0 7

25.00 100.00 100.00 16.00Negative 21 4 25

Total 28 4 32

PPV: Positive predictive value; NPV: Negative predictive value.
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study was 50%, similar to Mod et al. [9] and Fernandes 
et al. [15] and NPV for the leukocyte esterase test in our 
study was 81.48% as compared to 88.8% by Taneja et al. 
[10]. We can interpret with the given data that the leuko-
cyte esterase test has good sensitivity (83.87%) and NPV 
(81.48%) to correctly identify UTI cases as proven by 
urine culture with low false negative cases, but specific-
ity (45.83%) and PPV (50%) were poor, suggestive of 
high false positivity (nearly 50% cases as false positive). 
These data prove that the leukocyte esterase test is a reli-
able screening test to detect UTI in children (Table 2).

Similarly, the sensitivity of the nitrite test, considering 
urine culture as the gold standard, was 9.68%. In contrast 
to our findings, Mod et al. [9], Taneja et al. [10], Gupta et 
al. [11], Suresh et al. [12] reported sensitivities of 50%, 
57.1%, 48%, and 81.9%, respectively. The specificity of 
the nitrite test in this study was 91.67%. Gupta et al. [11], 
Suresh et al. [12], and Fernandes et al. [15] reported spec-
ificities of 97%, 98.9% and 93.94%, respectively. The 
PPV for the nitrite test in our study was 42.86% (42.7%) 
according to Taneja et al. [10], and the NPV for the ni-
trite test in our study was 61.11% compared to 86.8% 
according to Taneja et al. [10]. The nitrite test has poor 
sensitivity (9.68%) and PPV (42.86%), which suggest 
very high false negativity in detecting UTI; hence, it is 
a poor screening test for UTI. However, high specificity 
(91.67%) and NPV (61.11%) suggest that patients with 
positive results are highly likely to have UTIs (Table 2).

Upon reviewing the literature, substantial differences 
were found in nitrite test sensitivities in symptomatic 
UTIs, according to Powell et al. [16]. This variability 
was attributed to the different incubation times for E. 
coli in their study, in which they found that the longer 
the incubation time, the greater the possibility of the ni-
trite test becoming positive. A similar explanation was 

given for asymptomatic patients who had anatomical 
uropathies and tested positive for the urine nitrite test, 
as it was attributed to increased bladder holding time. 
Children aged up to 15 years were included in this study. 
Children tend to void urine frequently and have smaller 
bladder capacities; therefore, it is difficult to hold urine 
for a long time.

Moreover, bladder control occurs beyond 2 years of 
age, increasing bladder holding time. These factors can 
be attributed to the lower sensitivity of this study and the 
variable sensitivities observed in other studies. Differ-
ent causes of UTI can also explain the variability in the 
sensitivity of nitrite tests in literature. Anatomical causes 
of UTI tend to have more bladder holding time due to 
urinary stasis; hence, nitrite test sensitivity is higher. 
Factors, such as varying the testing kits can also affect 
the results. Furthermore, as the etiology of UTI studied 
in different studies would be variable, the microorgan-
isms responsible could be different, affecting nitrite test 
positivity.

The combined nitrite test and leukocyte esterase test 
positivity were particular in our study (93.75%) but 
poorly sensitive (9.68%). Fernandes et al.  [15] found 
that combined nitrite and leukocyte esterase had a speci-
ficity as high as 96.97%. Similar results were reported 
by Gupta et al. [11], where the combined specificity 
of nitrite and leukocyte esterase tests was 99.5%. The 
combined test (nitrite test + leukocyte esterase test) has 
similar accuracy to the nitrite test; hence, it can also be 
considered a poor test to screen UTI in children, as was 
the nitrite test.

A urine culture facility is privileged in resource-limited 
setups, particularly in rural India. In such conditions, cli-
nicians mostly resort to urine microscopy to detect the 
presence of a significant number of pus cells (pyuria: 

Table 4. Comparing leukocyte esterase activity with urine microscopy (for pyuria) and urine culture results

Leukocyte esterase 
activity No. (%)

Mean±SD
P

Urine Culture, No. (%)
PUrine Microscopy (for Pyuria) 

Pus Cell Number/hpf Positive Negative

Negative 27(34.18) 13.89±9.32

0.009
(ANOVA test)

5(18.5) 22(81.5)

0.001
(chi-square 

test)

+1 19(24.05) 21.79±10.9 5(31.6) 13(68.4)

2+ 17(21.52) 28.18±22.1 7(41.2) 10(58.8)

3+ 16(20.52) 32.25±28.5 13(81.2) 3(18.8)

Total 79(100) 22.58±19.1 31(39.2) 48(60.8)

ANOVA: Analysis of variance; HPF: High power field. 
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pus cells >10 WBCs/mm3 in urine microscopy) and ac-
cordingly determine infectivity. Therefore, a comparison 
was made between the nitrite test, leukocyte esterase 
test, and urine microscopy for pyuria, considering urine 
microscopy (for pyuria) as a routine standard in rural 
setups. Leukocyte esterase was fairly sensitive, with a 
PPV of 98.08%, using the standard of urine microscopy 
(pyuria). Most studies have compared urine microscopy 
(for pyuria) with urine culture [9, 10, 13, 15]; hence, our 
results comparing dipstick tests with urine microscopy 
(for pyuria) in rural areas are unique.

Our study showed that the grades of the leukocyte es-
terase test increase proportionally with the number of 
pus cells/high power field (hpf) in urine samples, which 
further confirms the reliability of this test. On comparing 
the grades of the leukocyte esterase test with the culture 
positivity of the urine samples, it was found that as the 
grades of the leukocyte esterase test increased, culture 
positivity increased. This suggests that as the grade of 
the leukocyte test increases, the culture is more likely 
to be positive. Hence, these point-of-care dipstick tests 
can be used as screening tools for diagnosing UTIs in 
children.

Conclusion

The leukocyte esterase test is reliable to diagnose UTI 
in children with good sensitivity. Higher leukocyte ester-
ase grades and UTIs are likely present. Nitrite or com-
bination tests have poor sensitivity and high specificity; 
therefore, they cannot be used to rule out UTIs in chil-
dren. In rural setups where urine microscopy (for pyuria) 
is considered a standard, the leukocyte esterase test can 
replace it due to its feasibility and effectiveness.

The main limitation of this study was the small sample 
size used to ascertain the reliability of nitrite and leuko-
cyte esterase tests in various age groups. 
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