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Objective. To compare the diagnostic performance of urine microscopy, leucocyte esterase and nitrite dipstick tests and various 
combinations of these as screening tests for asymptomatic bacteriuria in pregnancy.
Methods. Pregnant women (N=800) attending an antenatal clinic were recruited at their first visit. Urine microscopy, culture and 
dipstick testing were performed on a random clean-catch midstream urine sample. A count of >105 colony-forming units of a single 
organism per millilitre of urine was taken as significant. Dipstick results were read as positive according to the manufacturer’s 
instructions.
Results. A total of 800 eligible women were screened. The prevalence of asymptomatic bacteriuria as diagnosed by urine culture 
was 5.0% (n=40). Escherichia coli was the most prevalent uropathogen isolated by culture (60.0%). Neither urine microscopy nor the 
leucocyte test was found to be sufficiently sensitive to be used as a single screening test for asymptomatic bacteriuria in pregnant patients. 
The nitrite test alone had a sensitivity of 82.5% and a specificity of 99.9%. Combined dipstick testing had an improved sensitivity of 
87.3% and a specificity of 96.2%. Addition of urine microscopy to combined dipstick testing increased the sensitivity to 95.0%, and the 
specificity became 92.4%.
Conclusion. Combined dipstick testing is a useful screening test for asymptomatic bacteriuria in pregnancy. Addition of urine 
microscopy to combined dipstick testing further improves its diagnostic performance.
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Asymptomatic bacteriuria is defined as the presence 
of ≥105 colony-forming units (cfu) of a single type 
of bacteria per millilitre of urine detected by culture 
of a midstream urine specimen in asymptomatic 
patients.[1] Depending on the patient population, 

2 - 10% of pregnant women have asymptomatic bacteriuria at 
their initial prenatal visit.[2] Without antimicrobial treatment, as 
many as 30% of these women will develop symptomatic urinary 
tract infection during pregnancy.[2,3] The sequelae of urinary tract 
infection in pregnancy include pyelonephritis, premature labour 
and preterm rupture of the membranes. Treating bacteriuria 
in pregnancy decreases the rate of subsequent pyelonephritis 
by 80 - 90%.[3,4] Both screening and treatment of all pregnant 
women for asymptomatic bacteriuria are therefore recommended. 
Unfortunately universal screening is not practised worldwide, 
especially in developing countries where the costs of standard plate 
cultures are prohibitive for limited healthcare budgets and there is 
a lack of adequate laboratory facilities and trained microbiologists.

The gold standard for detection of bacteriuria is urine culture, 
but this test is costly and it takes 24 - 48 hours to obtain results. 
To overcome these problems, many alternative screening methods 
have been evaluated, including urine microscopy, chemical analysis 
using a dipstick method, Gram staining, dipslide urine culture and 
bioluminescence. Each method has advantages and disadvantages in 
terms of capital investment, running costs, automation, convenience 
and adaptability for use in the ward or clinic.

The Griess nitrite test relies on the fact that the enteric Gram-negative 
bacilli and some Gram-positive cocci reduce nitrate present in urine 
to nitrite. The leucocyte esterase test is a colorimetric test that detects 
specific byproducts of leucocytes in the urine. Another method is 
the use of urine dipsticks that can detect protein, blood, nitrite and 
leucocyte esterase, all of which are associated with urinary tract 
infection. Urine reagent dipstick testing is rapid, inexpensive and 
requires little technical expertise. The objectives of this study were: 
(i) to evaluate the diagnostic performance of urine microscopy and 
reagent strip tests in detecting significant bacteriuria on subsequent 
urine culture, used as standard; and (ii) to see whether combinations 
of tests could minimise the need for diagnostic urine cultures.

Methods
This prospective study was conducted from December 2008 to 
February 2010 in the antenatal outpatient clinic, Department of 
Obstetrics and Gynaecology, Lok Nayak Hospital and Maulana Azad 
Medical College, a tertiary care teaching hospital in north India. 
Based on the prevalence of asymptomatic bacteriuria in pregnancy 
in the Indian population, which is around 4 - 7%,[5-7] the sample size 
was calculated as 750, from an alpha risk of 5%, with a power of 
90.0%. All the women attending the antenatal clinic were included in 
the study. Clinical information regarding each patient’s medical and 
obstetric history was recorded on a predesigned proforma. Patients 
were excluded if they had symptoms of urinary tract infection, had 
taken antibiotics during the previous week, or had any signs of labour. 



SAJOG • April 2014, Vol. 20, No. 1   5

Urine microscopy, culture and dipstick tests 
were performed on a random sample of 
urine. We used randomly voided specimens 
because of concerns regarding delays in 
the processing of specimens from patients 
who presented at the antenatal clinic in the 
afternoon. Patients were instructed how 
to collect a clean-catch midstream urine 
sample in a sterile container. One aliquot 
was tested by the resident obstetrician in the 
antenatal clinic using reagent dipsticks (Lab 
Strip U11 Plus) to detect the presence of 
leucocyte esterase and nitrite, according to 
the manufacturer’s instructions. The reagent 
dipsticks were dipped in urine and the result 
was interpreted by comparison with the 
colour chart provided. For leucocyte esterase, 
the result was read 2 minutes and for nitrite 
1 minute after dipping. The nitrite portion 
of the test was read as positive if the reagent 
square turned pink, and the leucocyte 
esterase portion as positive if the reagent 
square matched a colour coded + or ++. A 
second aliquot was sent to the microbiology 
laboratory within 4 hours of sample 
collection for microscopy and urine culture. 
The microbiologist was blinded to the results 
of dipstick test. Microscopic analysis was 
performed on 0.05 ml of the uncentrifuged 
urine sample. A count of ≥5 pus cells per 
high-power field or the presence of any 
bacteria was considered a positive finding.[8,9] 
A sample from the remainder of the urine 
specimen was processed for culture and 
plated on blood agar and MacConkey agar 
using a 0.01 ml calibrated loop. The plates 
were incubated aerobically and read at 12, 
24 and 72 hours. A count of >105 cfu/ml of 
a single organism was taken as significant. 
Specimens with less than 105 cfu/ml or 
contaminated specimens, i.e. with growth 
of two or more organisms on culture, were 
considered not to indicate significant 
bacteriuria. Antibiotic sensitivities were 
determined by the streak method. Patients 
with a positive culture were treated with the 
appropriate antibiotics.

For the purpose of the study, the urine 
culture was taken as the gold standard 
test. A positive result for an individual 
test that was also culture positive was 
taken as ‘true positive’. Sensitivity for 
each test was calculated as true positive/
all culture positive, and specificity as true 
negative/all culture negative. The positive 
predictive value was calculated as true 
positive/all positive by that individual test, 
and the negative predictive value as true 
negative/all negative by that individual test. 

Sensitivity and specificity of the two tests 
were combined in parallel to improve the 
diagnostic performance of the combined 
test. Combination in parallel means that 
the combined test result was interpreted 
as positive if any one test was positive, and 
interpreted as negative only when both the 
tests were negative. The combined sensitivity 
in parallel was calculated as: (sensitivity A 
+ sensitivity B) – (sensitivity A × sensitivity 
B). The combined specificity in parallel was 
calculated as: specificity A × specificity B.

Results
A total of 800 eligible pregnant women 
were screened. Their sociodemographic 
characteristics are shown in Table 1. 
The mean period of gestation at which 
patients were screened was 18.45 weeks 
(± standard deviation (SD) 5.2). The 
prevalence of asymptomatic bacteriuria 
as diagnosed by urine culture was 5.0% 
(n=40). Escherichia coli was the most 
prevalent uropathogen isolated by culture 
(60.0%, n=24). Other organisms isolated 
were Klebsiella pneumoniae (22.5%, n=9), 
Staphylococcus aureus and Pseudomonas 
aeruginosa (5%, n=2 each), and Proteus 
mirabilis, Enterococcus faecalis, Klebsiella 
oxytoca and Acinetobacter baumannii (2.5%, 
n=1 each). Microscopy detected 24 cases 
of asymptomatic bacteriuria (60.0%) out of 
a total of 40 cases that showed growth on 
culture plates. The leucocyte esterase dipstick 
test was positive in 11 culture-positive cases, 
whereas the  nitrite dipstick test was positive 
in 33 culture-positive cases (Table 2).

The sensitivity, specificity, and positive and 
negative predictive values of the individual 
tests are shown in Table 3.

Sensitivity and specificity were calculated 
for the leucocyte esterase test combined 
with the nitrite dipstick test. When they 
were combined in parallel, i.e. either test 
positive, the sensitivity improved to 95%, as 
shown in Table 4.

Table 5 compares pregnancy comp-
lications in women with asymptomatic 
bacteriuria with those in women who 
had sterile urine cultures: 2 women with 
asymptomatic bacteriuria had symptomatic 
urinary tract infection as opposed to only 1 
women in the control group, the difference 
being statistically significant (p=0.007). 
Preterm birth was defined as delivery before 
37 weeks’ gestation and low birth weight as 
a birth weight less than the 10th percentile 
for gestational age. The prevalence of low-
birth-weight babies was significantly higher 
in the asymptomatic bacteriuria group than 
in the control group (p=0.002).

Two women developed symptomatic 
urinary tract infection later in their preg-
nancies. Both had renal stones that might 
have caused recurrent urinary tract infection. 
Although the numbers were small, the 
increased occurrence of symptomatic urinary 
tract infection in women with asymptomatic 
bacteriuria was significant (p=0.007).

Discussion
The prevalence of asymptomatic bacteriuria 
diagnosed on urine culture in the present 
study is 5.0%, which correlates well with that 

Table 1. Sociodemographic characteristics of women screened for asymptomatic 
bacteriuria (N=800)
Characteristics

Age (years), mean (±SD) (range) 26.5 (±3.4) (18 - 35)

Education, n (%)

No formal schooling 125 (15.6)

Primary 324 (40.5)

Secondary 231 (28.9)

Tertiary 120 (15.0)

Parity, n (%)

Primigravidas 325 (40.6)

Multigravidas 475 (59.4)

Gestational age at the time of inclusion (weeks), n (%)

<12 143 (17.8)

12 - 28 527 (65.9)

>28 130 (16.2)

SD = standard deviation.
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described in the Indian literature.[5-7] In our 
study, 65.9% of women were diagnosed with 

asymptomatic bacteriuria between 12 and 
28 weeks. According to the literature, the 

16th week of pregnancy is the optimal time 
for a single screen for bacteriuria because 
it is the time when rates of bacteriuria are 
highest.[10] The most common uropathogens 
found in our study were E. coli (60.0%) 
and K. pneumoniae (22.5%). The fact that 
pregnancy-related urinary stasis allows 
E. coli to grow faster may explain its high 
prevalence in all studies.

Antibiotic sensitivity patterns differ from 
population to population and also from 
hospital to hospital. We found found that 
gentamicin, amikacin and nitrofurantoin 
were effective against most urinary isolates. 
Although gentamicin and amikacin are 
effective in treating asymptomatic bacteri-
uria in pregnant women, they are known 
to be nephrotoxic[11] and should therefore 
only be used when absolutely necessary. 
Most of the organisms were resistant 
to amoxicillin and cephalosporins. The 
upsurge in antibiotic resistance may be due 
to antibiotic abuse and self-medication.

A variety of urine screening tests have 
been developed over the past several years 
in an effort to avoid screening all pregnant 
patients with costly urine cultures. It 
has consistently been shown that most 
screening methods used in the laboratory 
have a low sensitivity and are therefore 
unreliable for the diagnosis of urinary tract 
infection. The sensitivity and specificity 
of urine microscopy in our study were 
60.0% and 96.1%, respectively. In a study 
by Bachman et al.[8] the sensitivity and 
specificity were 83% and 59%, respectively, 
and in a study by McNair et al.[9] they 
were 80.6% and 71.5%, respectively. We 
found the sensitivity of the leucocyte 
esterase dipstick test used alone to be low 
(27.5%), which is in agreement with the 
available literature.[2,12,13] Used alone, this 
test is therefore a poor screening test for 
asymptomatic bacteriuria. In our study the 
nitrite dipstick had a sensitivity of 82.5% 
and a specificity of 99.9%, making it a good 
screening test for asymptomatic bacteriuria. 
Previous studies have reported the 
sensitivity of the nitrite test to be 67.5%,[2] 
60%[14] and 75%,[15] while the specificity 
was 99.7%, 99.2% and 99%, respectively. 
Combined dipstick tests (LE + nitrite) when 
used in parallel (either test positive) in our 
study increased the sensitivity to 87.3%, 
with a specificity of 96.2%. In two previous 
studies the sensitivity of the combined 

Table 4. Sensitivity and specificity for combinations of screening tests when applied 
in parallel

Sensitivity, % Specificity, %

Combined dipstick test (LE + nitrite) 87.3 96.2

Urine microscopy plus combined dipstick test 95.0 92.4

LE = leucocyte esterase.

Table 5. Pregnancy complications
Women with 
ASB (N=40)

Women without 
ASB (N=760)  p-value

Symptomatic UTI, n  2  1 0.007

Gestational hypertension, n  1  35 1.000

Pre-eclampsia, n  1  28 1.000

Anaemia, n  10  300  0.07

Preterm labour, n  2  42 1.000

PPROM, n  1  22 1.000

Low birth weight, n  12  98 0.002

ASB = asymptomatic bacteriuria; UTI = urinary tract infection; PPROM = preterm premature rupture of the membranes.

Table 2. Screening test results in culture-positive cases 
Culture positive Culture negative Total

Urine microscopy, n

Positive 24 30 54

Negative 16 730 746

Total 40 760 800

Leucocyte esterase by dipstick, n

Positive 11 28 39

Negative 29 732 761

Total 40 760 800

Nitrite test by dipstick, n

Positive 33 1 34

Negative  7 759 766

Total 40 760 800

Table 3. Diagnostic performance of individual tests

Urine microscopy Leucocyte esterase test Nitrite test

Sensitivity, % 60.0 27.5 82.5

Specificity, % 96.1 96.3 99.9

Positive predictive value, % 44.4 28.2 97.1

Negative predictive value, % 97.9 96.2 99.1
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dipstick test was 92%[16] and 70%[17] and the specificity 95% and 
83.4%, respectively. Dipsticks can be stored at room temperature 
and do not require trained personnel and laboratory facilities. 
Furthermore, results are available immediately so presumptive 
treatment can be started. The combined dipstick test is therefore a 
useful screening tool for asymptomatic bacteriuria in pregnancy in 
settings where resources are limited.

Using a combination of urine microscopy and combined 
dipstick tests in parallel (either test positive), the sensitivity 
further improved to 95.0% and the specificity became 92.4%. 
With the availability of a microbiologist and laboratory facilities, 
the combined dipstick tests with urine microscopy can be used to 
screen for asymptomatic bacteriuria in pregnant women, especially 
in a low-resource setting. In the study by McNair et al.,[9] the 
sensitivity and specificity of urine microscopy plus reagent strip 
tests when combined in parallel were lower than in our study at 
83.3% and 64.6%, respectively.

We found that women with asymptomatic bacteriuria had a 
significantly higher rate of low-birth-weight deliveries (p=0.025) 
than women with sterile cultures. A meta-analysis by Romero 
et al.[18] also showed that asymptomatic bacteriuria was associated 
with an increased risk of low birth weight, the relative risk being 
1.54 (95% confidence interval 1.35 - 1.75). Previous studies have 
also shown asymptomatic bacteriuria to be associated with preterm 
delivery,[18,19] but we did not find a significant difference in the rate 
of preterm birth in our patients with asymptomatic bacteriuria.
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