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Background: Urinary tract infection (UTI) is frequently found in family physician clinics. The present study was designed 
to assess the reliability of a leukocyte esterase urine dipstick test in detecting UTI.
Objective: Compare the performance and reliability of leukocyte esterase dipstick urinalysis with microscopic examination 
for detection of clinically suspected UTI.
Material and Method: A retrospective descriptive study was conducted on 109 patients who visited the outpatient clinic 
with a clinical suspicion of UTI between November 2010 and July 2011. The subjects consisted of patients from the age of 
15 years and over regardless of gender. A dipstick test (Combur-Test® M strip, Roche) was used. All dipstick-positive samples 
were processed to microscopic examination and urine culture was used as gold standard. Sensitivity, specificity, and predictive 
values were analyzed for the dipstick test (leukocyte esterase) as compared to microscopic examination. Statistical analysis 
was performed by using the t-test.
Results: The sensitivity of leukocyte esterase test and the combined leukocyte esterase and nitrite test were 63.6% and 
66.7%, respectively. The presence of pyuria demonstrated the highest sensitivity (95.6%) and specificity (60.9%) for positive 
urine culture compared to the dipstick test. Statistical analysis revealed a significant correlation between the dipstick test 
(leukocyte esterase) and microscopic examination (p<0.001).
Conclusion: Pyuria can be used to detect UTI instead of urine culture due to its significant incidence. In the present study, 
the presence of pyuria had a higher specificity (60.9%) compared to the dipstick test (44.2%). However, the significantly 
positive dipstick and pyuria results make the combined test more useful than the single test, and there is a statistically 
significant correlation between the dipstick test (leukocyte esterase) and the microscopic examination (p<0.001). Therefore, 
the dipstick test (leukocyte esterase) can be used as a diagnostic tool in detecting UTI cases.
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 Urinary tract infection (UTI) is defined as the 
presence of bacteria in urine along with symptoms        
of infection. Urinary tract infection is frequently 
encountered in general practitioner clinics, and it is a 
common clinical problem requiring treatment. 
Diagnosis of UTI usually involves the appearance of 
symptoms such as pyuria, fever, or abdominal pain, 
and it is confirmed by positive culture of possible 
urinary pathogens(1,2). Several rapid tests for early 
detection of UTI have been studied for their reliability. 
Among these, the dipstick test based on leukocyte 
esterase, and urinary nitrite production an indicator         
of pyuria, is commonly used to detect bacteriuria. 

Leukocyte esterase (LE) is an enzyme produced in 
neutrophils and is not normally found in urine(3,4). Its 
presence in urine indicates pyuria, which is an indirect 
indicator for UTI. Early diagnosis and treatment of 
UTI is important to prevent permanent renal damage. 
The present study is designed to assess the reliability 
of a dipstick test in detecting UTI.
 The objective of the present study was to 
compare the performance and correlation of a  
leukocyte esterase dipstick test with microscopic 
examination for detection of clinically suspected UTI.

Material and Method
 A retrospective descriptive study was 
conducted on 109 patients who visited Rajavithi 
Hospital outpatient clinic with a clinical suspicion         
of UTI between November 2010 and July 2011. The 
inclusion criteria were the patients from the age of        
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15 years and older with no history of antibiotics taken 
within one week, and with formal consent signed. The 
exclusion criteria were the patients with pregnancy or 
menstruation and patients with no urine. The dipstick 
test was conducted using the Combur-Test® M strip 
(Roche) and read by an urisyn 1800 and an urisyn 2400. 
The presence of leukocyte (pyuria) (≥5 WBC/HPF) in 
the urine predicts a positive urine culture, which 
indicated UTI. A cultured urine specimen with >105 
CFU/ml of one or more pathogens was defined as a 
positive culture. All the urine samples were submitted 
for routine urinalysis (dipstick test and microscopy) 
and urine culture as a gold standard for diagnosis of 
UTI(5,6). Data were analyzed using diagnostic tests           
of sensitivity, specificity, and positive and negative 
predictive values (PPV, NPV)(7,8). Statistical analysis 
was performed by using the t-test at 95% confidence 
level. The present study was approved by Rajavithi 
hospital Ethics Committee.

Results
Leukocyte esterase
 Samples were analyzed by urine dipstick. The 
results of leukocyte esterase in urine samples are  
shown in Table 1. The sensitivity of leukocyte esterase 
alone and combined leukocyte esterase and nitrite for 
positive culture were 63.6% and 66.7% respectively. 
The specificity of leukocyte esterase in UTI cases was 
44.2%. The positive and negative predictive values of 
leukocyte esterase alone were 63.6% and 44.2%. The 
positive and negative predictive values of combined 
leukocyte esterase and nitrite were 64.7% and 46.3%.

Microscopic examination
 Samples were analyzed for pyuria by 
microscopy, and the results of leukocytes (WBC) in 

urine samples are shown in Table 2 and 3. The 
sensitivity of leukocyte esterase test was 39% in 
detecting WBC 0-2/HPF in urine, and 85% to 100% 
in detecting WBC 3-5/HPF to WBC >20/HPF. The 
positive predictive value was 36.4% and 100% in  
WBC 0-2/HPF and WBC >20/HPF respectively. 
Statistically significant correlations were revealed 
between the dipstick test (leukocyte esterase) and 
microscopic examinations (p = 0.000), and the dipstick 
test (nitrite) and microscopic examinations (p<0.014).
 Urine samples were obtained from 109 
patients with the symptoms of UTI. Only 66 (60.6%) 
of urine cultures demonstrated a pure growth of             
one or more potential uropathogens, while 43 (39.4%) 
urine samples showed no growth. The sensitivity of 
leukocyte esterase alone and combined leukocyte 
esterase and nitrite for positive culture were 63.6% and 
66.7%, respectively (Table 1). The presence of pyuria 
has the highest sensitivity (95.6%) and specificity 
(60.9%) for positive urine culture compared to the 
dipstick test (Table 4). Statistical analysis revealed             
a significant correlation between the dipstick test 
(leukocyte esterase) and microscopic examination 
(p<0.001) (Table 5).

Discussion
 The most common tests used for detecting 
pyuria in patients who are suspected to be suffering 
from UTI are dipstick urinalysis and direct microscopy. 
The combined leukocyte esterase and nitrite test on  
the single dipstick had much better sensitivity (66.7%) 
than nitrite alone (15.2%) but comparable with 
leukocyte esterase alone (63.6%). This finding was 
common since determining leukocyte esterase               
alone or nitrite alone for microscopic urinalysis has 
been found to be a poor predictor of positive urine 

Table 1. Sensitivity, specificity, positive predictive values (PPV) and negative predictive values (NPV) of leukocyte        
esterase urine dipstick in (UTI) cases (age >15 and over)

Urine dipstick 
n = 109, 
male = 15; female = 94

Positive 
culture 
n = 66

Negative 
culture 
n = 43

Sensitivity 
(%)

Specificity 
(%)

Positive 
predictive 
value (%)

Negative 
predictive 
value (%)

Leukocyte 
 Positive
 Negative

 
42
24

 
24
19

 
63.6

 
44.2

 
63.6

 
44.2

Nitrite
 Positive
 Negative

 
10
56

 
  2
41

 
15.2

 
95.3

 
83.3

 
42.3

Leukocyte and nitrite
 Positive
 Negative

 
44
22

 
24
19

 
66.7

 
44.2

 
64.7

 
46.3
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cultures(9,10). Therefore, the combination of positive 
leukocyte esterase and nitrite tests provided better 
overall performance than the single test for detecting 
pyuria and bacteriuria in UTI.
 The direct correlation between the sensitivity 
of leukocyte esterase and positive predictive value of 
leukocyte and the number of white blood cells on 
chemical microscopy was due to the fact that the 
leukocyte esterase test uses derivatized pyrrole amino 
acid ester to detect leukocyte esterase in white blood 
cells(11). The presence of pyuria has a high specificity 
(60.9%) for identifying positive urine culture as 
compared to the dipstick test, and the presence of 
leukocytes (pyuria) (≥5 WBC/HPF) in the urine 
predicts a positive urine culture, which indicates UTI. 
However, false positive and false negative results       
from microscopic examination can occur due to a 

variety of factors including specimen contamination, 
certain organisms, and the timing of a specimen 
collection(12,13). High sensitivity and high positive 
predictive value has been proved to increase the 
accuracy in diagnosing UTI.
 The present data have revealed a statistically 
significant correlation between dipstick testing 
(leukocyte esterase) and microscopic examination 
(p<0.001), and dipstick testing (nitrite) and microscopic 
examination (p = 0.014). Importantly, a combination 
of dipstick testing and microscopy has been found in 
this study to be reliable in detecting pyuria. Many 
studies have investigated the reliability of dipstick 
testing in detecting pyuria, and have suggested that       
the dipstick test including leukocyte esterase and      
nitrite was as accurate as microscopic examination in 
predicting pyuria and bacteriurea)(14). The advantage 
of urine leukocyte esterase dipstick testing in detecting 
UTI cases for general practitioners is that decision on 
antibiotic prescription or patient reassurance can be 
made immediately(15,16).
 For further study, the performance of 
leukocyte esterase dipstick testing in detecting UTI 
should be investigated in different hospitals and        
with a higher number of samples. Not only should 
differences between pyuria in males and females be 
investigated in diagnosis of UTI cases, but also specific 

Table 2. Sensitivity of leukocyte esterase on urine dipstick detecting pyuria UTI cases

Leukocyte esterase Microscopic analysis
WBC 0-2 (n) WBC 3-5 (n) WBC 5-9 (n) WBC 10-20 (n) WBC >20 (n)

True positive        25        11         13           5         14
False negative        39          2           0           0           0
Sensitivity        39%        85%       100%       100%       100%

Table 4. Accuracy of screening test (dipstick and microscopic) in UTI cases

Test Sensitivity (%) Specificity (%) Positive predictive value (%) Negative predictive value (%)
Leukocyte esterase 63.6 44.2 63.6 44.2
Pyuria (WBC/HPF) 95.6 60.9 87.5 60.6

Table 5. Group statistic t-test correlation between leukocyte 
esterase and nitrite

Urine test Nitrite n Mean Sig. (2-tailed)
WBC  Positive

 Negative
11
92

3.45
1.78

0.014

Urine test Leukocyte n Mean Sig. (2-tailed)
WBC  Positive

 Negative
64
41

2.38
1.29

0.001

Table 3. Positive predictive value of leukocyte esterase urine dipstick test versus microscopic examination

Clinical microscope Urine culture
True positive (n) False negative (n) Positive predictive value (%)

WBC 0-2 24 37   36.4
WBC 3-5 10   4   71.4
WBC 5-9 10   2   83.3
WBC 10-20   6   0 100.0
WBC >20 16   0 100.0
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inclusion criteria of either male or female should be 
taken into consideration.

Conclusion
 Determination of significant pyuria can be 
used to detect UTI without the need for urine culture. 
In the present study, the presence of pyuria had higher 
specificity (60.9%) than the dipstick test (44.2%). The 
significant positive results from combined dipstick         
and pyuria were more useful than the single test. A 
statistically significant correlation between dipstick 
testing (leukocyte esterase) and microscopic 
examinations was obtained (p<0.001), therefore, the 
dipstick test (leukocyte esterase) can be used as a 
reliable diagnostic tool in detecting UTI cases.

Potential conflicts of interest
 None.

References
1. Jellheden B, Norrby RS, Sandberg T. Symptomatic 

urinary tract infection in women in primary health 
care. Bacteriological, clinical and diagnostic 
aspects in relation to host response to infection. 
Scand J Prim Health Care 1996; 14: 122-8.

2. Delzell JE Jr, Lefevre ML. Urinary tract infections 
during pregnancy. Am Fam Physician 2000; 61: 
713-21.

3. Woodward MN, Griffiths DM. Use of dipsticks 
for routine analysis of urine from children with 
acute abdominal pain. BMJ 1993; 306: 1512.

4. Simerville JA, Maxted WC, Pahira JJ. Urinalysis: 
a comprehensive review. Am Fam Physician 2005; 
71: 1153-62.

5. Dimech W, Roney K. Evaluation of an automated 
urinalysis system for testing urine chemistry, 
microscopy and culture. Pathology 2002; 34: 170-7.

6. Lohr JA. Use of routine urinalysis in making a 

presumptive diagnosis of urinary tract infection 
in children. Pediatr Infect Dis J 1991; 10: 646-50.

7. Lejeune B, Baron R, Guillois B, Mayeux D. 
Evaluation of a screening test for detecting urinary 
tract infection in newborns and infants. J Clin 
Pathol 1991; 44: 1029-30.

8. Ayazi P, Daneshi MM. Comparison of urine 
culture and urine dipstick analysis in diagnosis of 
urinary tract infection. Acta Medica Iranica 2007; 
45: 501-4.

9. Doern GV, Saubolle MA, Sewell DL. Screening 
for bacteriuria with the LN strip test. Diagn 
Microbiol Infect Dis 1986; 4: 355-8.

10. Ali SHG, Moodambail AR, Hamrah EKB, Bin-
Nakhi HA, Sadeq SA. Reliability of rapid dipstick 
test in detecting of urinary tract infection in 
symptomatic children. Kuwait Medical Journal 
2007; 39: 36-8. 

11. Weinberg AG, Gan VN. Urine screen for 
bacteriuria in symptomatic pediatric outpatients. 
Pediatr Infect Dis J 1991; 10: 651-4.

12. Sharief N, Hameed M, Petts D. Use of rapid 
dipstick tests to exclude urinary tract infection in 
children. Br J Biomed Sci 1998; 55: 242-6.

13. Shajari A, Fallah Z, Shajari H. Screening of renal 
diseases in the first primary school children in 
Sheraz. Acta Medica Iranica 2007; 45: 215-8. 

14. Nicolle LE. Urinary tract infection in the elderly. 
J Antimicrob Chemother 1994; 33 (Suppl A):        
99-109.

15. Patel HD, Livsey SA, Swann RA, Bukhari SS. 
Can urine dipstick testing for urinary tract 
infection at point of care reduce laboratory 
workload? J Clin Pathol 2005; 58: 951-4.

16. Arslan S, Caksen H, Rastgeldi L, Uner A, Oner 
AF, Odabas D. Use of urinary gram stain for 
detection of urinary tract infection in childhood. 
Yale J Biol Med 2002; 75: 73-8.



J Med Assoc Thai Vol. 96 No. 7  2013 853

ความไวและความจาํเพาะของแถบจุมตรวจปสสาวะเอนไซมเอสเตอเรสของเมด็เลอืดขาวเพือ่วนิจิฉยัผูตดิเชือ้ทาง
เดินปสสาวะ หองตรวจโรคผูปวยนอกโรงพยาบาลราชวิถี

สิริรัตน เลาสุอังกูร

ภูมิหลัง: การติดเชื้อทางเดินปสสาวะเปนโรคที่พบบอยในเวชปฏิบัติ การวินิจฉัยโรคไดเร็วจะสามารถทําใหผูปวยไดรับการรักษาที่
เหมาะสม การศกึษานีจ้งึใชแถบจุมตรวจปสสาวะเพือ่ศกึษาการทาํงานและความนาเชือ่ถอืของการตรวจการติดเช้ือ โดยการตรวจคา
เอนไซมเอสเตอเรสของเม็ดเลือดขาวในการวินิจฉัยผูปวยติดเชื้อทางเดินปสสาวะเปรียบเทียบกับการตรวจปสสาวะโดยใช
กลองจุลทรรศน
วัตถุประสงค: เพื่อศึกษาการประเมินการทํางานและความเชื่อถือของการใชแถบจุมตรวจปสสาวะกับการตรวจปสสาวะโดยใช
กลองจุลทรรศนเพ่ือคนหาผูปวยที่สงสัยวามีการติดเชื้อทางเดินปสสาวะ
วัสดุและวิธีการ: เปนการศึกษายอนหลังในผูปวย 109 ราย ที่มารับการตรวจท่ีแผนกผูปวยนอกดวยอาการท่ีสงสัยวามีการติดเชื้อ
ทางเดินปสสาวะ ระหวางเดอืนพฤศจิกายน พ.ศ. 2553 ถึง เดือนกรกฎาคม พ.ศ. 2554 โดยไมจํากัดเพศ อายุตั้งแต 15 ปขึ้นไป 
โดยใชการตรวจแถบจุมตรวจปสสาวะของบริษัทโรช เพื่อตรวจคาเอนไซมเอสเตอเรสและไนไตรต ปสสาวะท่ีใหผลบวกทั้งหมดจะ
ถูกสงไปตรวจจํานวนเม็ดเลือดขาวในปสสาวะดวยกลองจุลทรรศน จากน้ันก็สงตรวจปสสาวะเพาะเช้ือเพ่ือเปนการยืนยัน ขอมูล
ทั้งหมดจะถูกนําไปวิเคราะหทางสถติิ
ผลการศึกษา: ผลการตรวจปสสาวะผูปวย 109 ราย ทีม่อีาการพบวาผลปสสาวะเพาะเช้ือเปนผลบวกม ี66 ราย และผลลบ 43 ราย 
คาเอนไซมเอสเตอเรสของเม็ดเลอืดขาวในแถบจุมตรวจปสสาวะท่ีมปีสสาวะเพาะเช้ือเปนบวก ม ีsensitivity 63.6% และเมด็เลอืด
ขาวจากการตรวจทางกลองจุลทรรศนที่มีปสสาวะเพาะเชื้อเปนบวกมีคา sensitivity สูงถึง 95.6% คาเอนไซมเอสเตอเรสของเม็ด
เลอืดขาวในแถบจุมปสสาวะมีคา sensitivity และ positive predictive value เพิม่ขึน้เม่ือจาํนวนเม็ดเลือดขาวในปสสาวะท่ีตรวจ
ดวยกลองจุลทรรศนเพ่ิมข้ึน ความสัมพันธของเอนไซมเอสเตอเรสของเม็ดเลือดขาวในแถบจุมปสสาวะ และการตรวจทาง
กลองจุลทรรศนมีนัยสําคัญทางสถิติ (p<0.001)
สรปุ: การวิเคราะหจากการศกึษานีพ้บวาคาความจาํเพาะของเมด็เลอืดขาวในปสสาวะตดิเชือ้มคีาสงูถึง 60.9% เมือ่เปรยีบเทียบกบั
คาเอนไซมเอสเตอเรสของเม็ดเลอืดขาวในแถบจุมตรวจปสสาวะท่ีมเีพยีง 44.2% อยางไรก็ตามความสัมพนัธของเอนไซมเอสเตอเรส
ของเมด็เลอืดขาวในแถบจุมปสสาวะ และการตรวจทางกลองจลุทรรศนมนียัสาํคญัทางสถติ ิดงันัน้การใชคาเอนไซมเอสเตอเรสของ
เม็ดเลือดขาวของแถบจุมปสสาวะมีคาความถูกตอง และใชไดดีเมื่อเทียบกับการตรวจเม็ดเลือดขาวดวยกลองจุลทรรศนในการ
วิเคราะหผูติดเชื้อทางเดินปสสาวะ โดยเฉพาะในรายท่ีมีปริมาณเม็ดเลือดขาวมาก


