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ABSTRACT
Background: Asymptomatic bacteriuria (ASB) in pregnancy is a significant risk factor for developing upper urinary
tract infection and pyelonephritis which is associated with significant maternal and fetal risks. The aim of this study
was to know the prevalence of asymptomatic bacteriuria in pregnancy, to identify the organisms and their antibiotic
susceptibility patterns and to formulate a single or combined rapid screening method as an acceptable alternative to
urine culture.
Methods: A total of 375 pregnant women aged between 18 to 45 years were included in this study. Clean catch midstream urine samples were collected. Screening tests done were gram staining of uncentrifuged urine, pus cell count,
nitrite test and leukocyte esterase test. Identification of pathogens and antibiotic sensitivity tests were performed as
per standard urine culture and sensitivity methods.
Results: Out of the 375 pregnant women, 31 (8.4%) had significant bacteriuria. High percentage of women with ASB
were primigravidas (51.38%) and in 2nd trimester (43.86%). The most common organism isolated was E. coli
(56.14%). In screening tests, gram staining of uncentrifuged urine had a sensitivity of 85.71%. Sensitivity of 71.42%
was found in Nitrite and leucocyte esterase tests. However, the combination of these two tests, with either test
positive, showed sensitivity and negative predictive value of 90.47% and 99.09% respectively.
Conclusions: Early detection and treatment of ASB in pregnancy can prevent complications. ASB can be identified
by simple and combined rapid screening methods and urine culture along with antibiogram. Therefore, screening and
treatment of ASB may be incorporated as routine antenatal care for safe motherhood and healthy newborn.
Keywords: Asymptomatic bacteriuria, Pregnancy, Screening tests

INTRODUCTION
Asymptomatic bacteriuria is the presence of more than
100000 colonies of a single bacterial species per milliliter
of urine, cultured from midstream sample, in the absence

of symptoms like dysuria, frequency, urgency and loin
pain.1-5 One of the major risk factors in developing
Urinary Tract Infection (UTI) in pregnancy is
asymptomatic bacteriuria (ASB).6 There is urethral
dilatation in 90% of pregnant women which starts at
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about 6th week and peaks at about 22 to 24 weeks and
remains so till delivery. Bladder volume increases,
bladder and urethral tone decreases. These contribute to
increased urinary stasis and ureterovesical reflux. This
accounts for 70% of asymptomatic UTI among
unscreened pregnant women.5 Pyelonephritis develops in
20 to 40% of pregnant women with untreated
asymptomatic bacteriuria. Untreated bacteriuria can have
serious implications such as premature birth, low birth
weight, perinatal death in foetus and preeclampsia,
anaemia, amnionitis and endometritis in the mother.7,8
During pregnancy, 40-80% complications caused by
acute pyelonephritis could be prevented by treating
asymptomatic bacteriuria. All these factors justify
screening pregnant women for ASB and treating them
accordingly. The American College of Obstetrics and
Gynaecology advocates routine screening for bacteriuria
with a urine culture at the first prenatal visit and during
the third trimester.

stream clean catch urine samples were collected from all
the pregnant women and processed. The study and data
collection were carried out.

The standard reference test for bacteriuria is urine culture
and sensitivity, which is expensive, time consuming,
laborious and requires a laboratory and qualified staff.
This may not be available in many areas, especially
where preterm delivery, low birth weight and other
complications of asymptomatic bacteriuria are associated
with higher morbidity and mortality. Hence the best
alternative screening test which can be used remains to be
determined6. Thus the aim of the present study was to
determine the prevalence of asymptomatic bacteriuria in
pregnant women, the common pathogens isolated with
their antibiotic sensitivity pattern, to compare the
sensitivity of different screening methods (Gram-staining,
nitrite test, leukocyte esterase test, pus cell count) and to
formulate a single or combined rapid screening method,
which can provide an acceptable alternative to screen all
asymptomatic patients with urine culture.

A drop of urine was smeared on slide, air dried, fixed,
stained and was examined under oil-immersion. Presence
of at least one organism per oil immersion field
(examining 20 fields) was considered as significant
bacteriuria.

METHODS

Pus cell count = Number of pus cells × depth factor ×
dilution factor ÷ Area covered

This was a cross-sectional study conducted at Department
of Obstetrics and Gynecology, Akash Institute of Medical
Sciences and Research Center, Devanahalli, Karnataka,
India. A total of 375 pregnant women aged between 18 to
45 years who attended the Obstetrics and Gynecology
department were included in this study. Any gestational
age, singleton pregnancy, no history of rupture of
membranes, no history of preterm labor in previous
pregnancies was included in the study.
Pregnant women with fever, symptoms of urinary tract
infections such as hesitancy, dysuria, urgency, frequent
voiding, incomplete voiding and incontinence, pregnancy
induced hypertension, diabetes, sickle cell disease,
history of antibiotic therapy in previous 2 weeks, known
congenital anomalies of urinary tract were excluded from
the study. Duration of the study was 1 year, from
October-2017 to October-2018. The study was approved
by the Institutional Ethics Committee and Informed
consent was obtained from the study subjects. Mid-

Specimen collection
Thorough instructions were given to every patient and
asked to collect clean catch midstream urine of about 20
mL in a sterile universal container and the urine sample
was transported to the Microbiology laboratory within
one hour. In case of delay, the sample was refrigerated at
4°C for as long as 24 hours 9. The urine samples were
observed macroscopically for its color, turbidity and
deposits and the findings were recorded and then
subjected to different tests as follows:
Screening procedures
Gram stain of uncentrifuged urine

Pus cell count of the uncentrifuged urine
Presence of pus cells in urine is the hallmark of
inflammation and pus cells were counted using a
Neubauer’s counting chamber. The presence of >8
PMNs/mm3 was considered significant bacteriuria. A 1:1
dilution of 0.1 ml of urine and WBC diluting fluid
(Turck’s fluid) was taken and charged on to the
Neubauer’s counting chambers and the pus cells were
counted at all the 9 squares under the microscope using
low (10x) objective and calculated by using the formula.

Nitrate reductase (Griess) test and leucocyte esterase test
A dipstick method was used for these tests (COMBUR 10
Boehringer Mannheim and Co.) which determines 10
different parameters. Most of the urinary tract pathogens
produce nitrate reducing enzymes that reduce nitrate to
nitrites, which react with an amine impregnated on the
dipstick pad to form a diazonium compound giving rise
to a pink colour within 60 seconds.
Leucocyte esterase is an enzyme produced by
inflammatory cells. It reacts with the chloro acetate stain
impregnated in a dipstick pad resulting in an iodoxyl
moiety that is oxidized by room air and produces a color
change to violet in 1 to 2 minutes.
The strip was dipped in the well-mixed uncentrifuged
urine for no longer than a second. After withdrawing the
strip, excess urine along the rim of vessel was wiped.
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After 1 minute the colour change in the strip was
compared with the color scales provided with the kit.
Pink color produced was considered as nitrate positive
and a violet colour was considered as leucocyte esterase
positive. Any colour change appearing only along the
edges of the test patches or developing after more than 2
minutes were not considered significant.
Quantitative bacteriology
The urine was cultured on CLED agar. A loopful of well
mixed uncentrifuged urine was streaked on to the surface
of culture plates. Incubation was done aerobically at 37°C
for 24 to 48 hours. After counting the colonies, the
number of CFUs was multiplied by 100 to determine the
numbers of microorganisms per milliliter in the original
specimen. Count with 105 CFU/mL was considered as
significant. Mixed growth of 2 or more organism was
considered as contamination. The isolates were further
identified on the basis of colonial morphology, cultural
characteristics, Gram’s staining and a battery of
biochemical reactions. Significant bacterial isolates were
identified by standard procedures and were subjected to
antibiotic susceptibility by Kirby Bauer’s disc diffusion
method.10

Out of the total 375 pregnant women included in this
study, 31 (8.3%) patients were identified by culture to
have significant bacteriuria of which 61.9% of them were
between 26 to 30 years. High percentage of
asymptomatic bacteriuria was seen in 2nd trimester
(42.86%) and in primigravidas (51.38%). The
predominant causative organisms were Gram negative
(78.95%) than gram positive organisms (21.05%). E. coli
(56.14%) was the most common organism which was
isolated (Figure 1, Figure 2, Table 2).

Gram
Positive
21%

Gram
Negative
79%

Figure 1: Percentage of gram positive and gram
negative organisms causing ASB.

Statistical analysis
The results of prevalence of asymptomatic bacteriuria,
organisms isolated, their antibiograms and their
distribution among pregnant females are expressed as
percentages. Microsoft excel was used for the
interpretation of these results. For comparisons of
screening tests - sensitivity, specificity, positive
predictive value and negative predictive values SPSS-7.5
version software was used.
Figure 2: Relative percentage of organisms causing
ASB (n=31)

RESULTS
Table 1: Baseline characteristics of study subjects
Characteristics
Age (in years)
18-25
26-30
31-35
36-40
41-45
Parity
Primigravida
Gravida2
Gravida3
Gravida4+
Gestational Age
1st Trimester
2nd Trimester
3rd Trimester

No. of cases
(n=375)

No. of cases with
ASB% (n=31)

72
231
48
18
6

6 (20.05)
19 (60.90)
4 (13.29)
2 (5.76)
0 (0)

181
139
44
11

16 (51.38)
9 (29.57)
6 (19.05)
0 (0)

153
165
57

7 (22.81)
14 (43.86)
10 (33.33)

Table 2: Organisms causing ASB
Organisms
E. coli
K. pneumoniae
Coagulase negative
Staph
Staph aureus
P. mirabilis
C. diversus

No. of organisms % (n=31)
17
56.14
5
15.3
3

8.52

3
1
2

10.52
3.76
5.76

The antibiograms revealed that 95.23% of isolates were
sensitive to ciprofloxacin, followed by cefotaxime
(80.95%), ceftriaxone (76.19%) and gentamicin
(66.67%). Among the antibiotics ciprofloxacin,
cefotaxime and ceftriaxone were most effective (100%
sensitive against S. aureus, P. mirabilis and C. diversus)
while amoxicillin and cephalexin were the least effective
with only 23.80% and 33.33% sensitivity rates. As
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ciprofloxacin is contraindicated in pregnancy, the patients

were treated with either cefotaxime or ceftriaxone.

Table 3: Distribution of statistical values for various screening subjects
Test
Gram stain
Pus cell count
Nitrite test
Leucocyteesterase test
Combined nitrite and
leucocyte esterase
Either nitrite test or
leucocyte esterase test

True +
27
13
22
22

True 339
327
342
316

False +
4
17
2
27

False 5
18
9
10

Total no. of cases
375
375
375
375

16

344

0

15

375

28

330

14

3

375

Table 4: Distribution of statistical values for various screening tests
Test
Gram stain
Pus cell count
Nitrite test
Leucocyteesterase test
Combined nitrite and
leucocyte esterase test
Either nitrite test or
leucocyte esterase test

Sensitivity (%)
85.71
42.85
71.42
71.42

Specificity (%)
98.68
95.19
99.56
92.13

Positive predictive value
85.71
45
93.75
45.45

Negative predictive value
98.68
94.78
97.43
97.9

52.38

100

100

95.71

90.47

96.069

67.86

99.09

Among the screening tests, the sensitivity of gram
staining of uncentrifuged urine was 85.71% and negative
predictive value was 98.68%. Though Nitrite and
leukocyte esterase tests alone showed sensitivity of
71.42%, the combination of these two tests, either tests
positive, had sensitivity and negative predictive value of
90.47% and 99.09% respectively (Table 3 and Table 4)
DISCUSSION
Asymptomatic bacteriuria of pregnancy requires special
attention, because of lack of symptoms and its adverse
consequences in pregnancy11,12. A cost evaluation study
reported that screening for pyelonephritis is appropriate
when the prevalence of ASB is greater than 2%13. In the
present study, the prevalence of asymptomatic bacteriuria
was 8.3% (31/375) which was almost similar to a study
done in Iran (8.9%)14 and Raichur (9%)15. But studies
done in Nepal16, Lucknow17 and Srilanka18 showed higher
and lower prevalence rates of 26%, 16.9% and 3.6%
respectively.
In our study, the prevalence was seen to be higher in
women belonging to 26 to 30 years of age group
(61.90%), in primigravidas (51.38%) and during second
trimester (43.86%). Similar findings were reported in
other studies done in Raichur15 and Belgaum12 where
52% and 57% of cases belonged to 26 to 35 years of age,
56% and 59% were primigravidas and 44.04% and

54.54% of cases were in second trimester respectively.
But a study done by Hassan19 showed higher prevalence
of asymptomatic bacteriuria (61.77%) in the third
trimester of pregnancy, while a study done in Ghana20
showed 36.80% of cases within 30-34 years age group.
In our study, Gram negative organisms were predominant
(78.95%) than Gram positive (21.05%) and E. coli
(56.14%) was the commonest followed by K.
Pneumoniae (15.3%). Most of the other studies also have
reported E. coli as the commonest pathogen but with
higher isolation rates than our study (72.72%, 77.77%,
70.8%, and 67%). Studies done in Hassan and Iran
showed almost similar isolation rate of E. coli (51.61%
and 58.96%) as our study.14,19 However, in one study
done in Nigeria S. aureus was the most common
pathogen (72%) and E. coli was the least common (2%).21
In most cases culture sensitivity to Ciprofloxacin,
Cephalexin, Cefotaxime and Ceftriaxone was found.
Different studies have shown nitrofurantoin/fosfomycin
as drug of choice during pregnancy. However, we found
that the sensitivities to amoxicillin-clavulanic acid
(52.38%), nitrofurantoin and cotrimoxazole (47.61%),
nalidixic acid (42.85%), cephalexin (33.33%), and
amoxicillin (23.80%) which are used as drugs of choice
in treating asymptomatic bacteriuria were comparatively
lower. A study done by Oli et al, showed similar
antibiotic sensitivities with regard to Ceftriaxone
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(75.38%), Gentamicin (60%), Amoxicillin-Clavulanic
acid (55.38%) and Cephalexin (29.23%), but was in
contrast to our study when compared with Amoxicillin
(44.62%), Nitrofurantoin (35.38%), Cotrimoxazole
(33.84%) and Nalidixic acid (32.31%).22
An ideal screening test should have a high negative
predictive value so that it will identify all the positive
cases. Also it should be simple, rapid and accurate. Four
screening tests, namely, gram’s stain of uncentrifuged
urine, pus cell count, nitrite test and leukocyte esterase
tests were used in our study. Gram stain of uncentrifuged
urine was the most useful single test in our study and had
a sensitivity of 85.7% and negative predictive value
(NPV) of 98.68%. Similar sensitivity to gram stain was
seen in the study done by Gayathree et al, and
Jayalakshmi et al.7,19
In our study, neither nitrite test nor the leukocyte esterase
test was acceptable by itself as a screening test
(sensitivities of both being 71.42%). However, a
combination of these two tests was analyzed as a single
dipstick method, so that a convenient and easy office
method can be made available. When both the tests were
positive, positive cases of asymptomatic bacteriuria were
correctly identified in 100% of the cases. The negative
predictive value of a normal test (i.e. negative nitrite and
leukocyte esterase) was 95.81%.
CONCLUSION
The main aim of our study was to estimate the prevalence
of asymptomatic bacteriuria in pregnant women,
irrespective of their age, parity and period of gestation.
Also, the other objectives were to identify the most
common pathogens involved and their susceptibility
pattern and to compare the sensitivity and specificity of
various screening methods so that a simple, rapid and
accurate method can be formulated instead of the time
consuming, costly and laborious urine culture test.
In the present study, a total of 375 pregnant women were
screened for the presence of asymptomatic bacteriuria.
The prevalence of ASB in our study was 8.3% and 60.9%
of them were between 26 to 30 years. Most of the patients
were primigravida (51.38%) and a higher incidence of
ASB was seen in second trimester (43.86%). E. coli was
the most predominant organism (56.14%) and
antibiograms revealed that ciprofloxacin, cefotaxime and
ceftriaxone were the most effective antibiotics. The most
useful test was gram staining of uncentrifuged urine.
Though the sensitivity of nitrite test and leukocyte
esterase test alone was found less at 71.42%, the
combination of these two colorimetric tests used as a
dipstick with either test positive, had a sensitivity and
negative predictive value of 90.47% and 99.09%
respectively. Therefore, screening and treatment of ASB
may be incorporated as routine antenatal care for safe
motherhood and healthy newborn.
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