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Abstract

The objective of the study was to assess the diagnostic performance of the reagent strip in
screening for asymptomatic bacteriuria in pregnant women using urine culture as a gold standard.
This study comprised 204 asymptomatic pregnant women who attended their first antenatal care at
Srinagarind Hospital, Khon Kaen University from April 1, 1999 to June 30, 1999. Women with symp-
toms of urinary tract infection, antibiotic treatment within the previous 7 days, pregnancy-induced
hypertension, bleeding per vagina and history of urinary tract diseases were excluded. Urine specimens
were collected by clean catched midstream urine technique for urinalysis, reagent strip test and urine
culture. Diagnostic performance of reagent strip in terms of sensitivity, specificity, positive and nega-
tive predictive value was analyzed. Urine reagent strip test had a sensitivity of 13.9 per cent, a speci-

per cent in detecting asymptomatic bacteriuria in pregnant women.
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46.1 per cent, a negative predictive value of 80.6

Asymptomatic bacteriuria (ASB) is defined
as the presence of >103 colony forming units of single
type bacteria per milliliter of urine detected by mid
stream urine culture in asymptomatic patients(1-3).
The reported prevalence of ASB during pregnancy

ranged from 2.5 per cent to as high as 23.9 per cent
(4-7), Results of the meta-analysis of 17 cohort studies
showed an association between ASB and low birth
weight and preterm birth(8). Without appropriate
management 25 per cent of pregnant women with
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ASB will develop acute pyelonephritis later on during
pregnancy which can lead to sepsis(9). This acute
pyelonephritis is also one of the risk factors of pre-
term delivery and low birth weight(10). Accurate
diagnosis and appropriate management of ASB is
very crucial in preventing its potential serious con-
sequences. There was evidence from meta-analysis
that antibiotic treatment was effective in clearing
ASB and the incidence of pyelonephritis was also
reduced. Furthermore, antibiotic treatment was also
associated with a reduction in the incidence of pre-
term delivery or low birth weight(1 1), Routine urine
culture for all pregnant women is recommended for
the detection of ASB(9). This is costly and not feasible
in many parts of the world. Simple urinalysis by
looking for the presence of white blood cells was
shown not to be sensitive in the screening for ASB
in pregnant women(7), There was a report indicating
that reagent strip test might be useful as a screening
test for ASB(12), The authors aimed to confirm the
diagnostic performance of reagent strip test as a
screening test for ASB in pregnant women.

MATERIAL AND METHOD

Pregnant women who attended their first
antenatal care at Srinagarind Hospital, Khon Kaen
University from April 1999 to June 1999 were invited
to participate in the study. Women who had sympto-
matic UTI, received antibiotics during the past 7 days,
pregnancy-induced hypertension, bleeding and his-
tory of urinary tract diseases were excluded. Written
informed consent was obtained from each eligible
woman. Eligible women were advised how to correctly
collect clean mid stream urine into 2 sterile con-
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tainers. One container was sent to the laboratory for
urine culture within 30 minutes after collection. Urine
culture was performed using blood and Mac Conkey
agar incubating at 35°-37°C for 24 to 48 hours. The
presence of >105 colony forming units of a single
type of bacteria per milliliter of urine indicated bac-
teriuria. If a urine culture revealed more than one
type of organism the urine culture was repeated. The
urine in the other container was tested for leucocyte-
esterase, nitrite, blood or protein by a reagent strip
(Ames Multistix 10 SG, Bayer Bangkok Ltd, Thai-
land) and then sent to the laboratory for simple urina-
lysis. The urine reagent strip test was interpreted as
positive if the color on the dipstick was positive for
leucocyte esterase, nitrite, blood and more than a trace
positive for protein. Simple urinalysis was performed
by centrifuge of 10 milliliters of urine at 3,000 round
per minute for 5 minutes. It was interpreted as posi-
tive if there were >5 white blood cells per high power
field (WBC/HPF). The diagnostic performance of
each test was analysed by using the STATA 6 soft-
ware program. The Ethics Committee of Khon Kaen
University approved this study.

RESULTS

Two hundred and four women were recruited.
There were 43 women with positive urine culture.
The prevalence of ASB in this study was therefore
21.1 per cent. Using urine culture as a gold standard,
the urine reagent strip test had a 13.9 per cent sensi-
tivity, 95.6 per cent specificity, 46.1 per cent posi-
tive predictive value, 80.6 per cent negative predic-
tive value, 78.4 per cent accuracy with likelihood
ratio positive (LR+) of 3.21 and likelihood ratio nega-

Table 1. Diagnostic performance of reagent strip test as a screen-
ing test for asymptomatic bacteriuria in pregnant women.

Reagent strip test Urine culture Total

Positive Negative

Positive 6 7 13

Negative 37 154 191

Total 43 161 204

Sensitivity =6/43 =13.9% (95% C19.2, 18.7)

Specificity = 154/161 = 95.6% (95% C192.9, 98.5)

Positive predictive value =6/13

=46.1% (95% CI 39.3, 53.0)

Negative predictive value = 154/191 = 80.6% (95% CI 75.2, 86.1)

Prevalence
Likelihood ratio positive = 3.21
Likelihood ratio negative =0.90

=43/204 =21.1% (95% CI 15.5, 26.7)
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tive (LR-) of 0.90 in detecting asymptomatic bacte-
riuria in pregnant women, Table 1. Similarly, simple
urinalysis had a 7.0 per cent sensitivity, 98.0 per cent
specificity, 50.0 per cent positive predictive value,
79.8 per cent negative predictive value, 78.9 per cent
accuracy with LR+ of 3.75 and LR- of 0.95 in detect-
ing asymptomatic bacteriuria in pregnant women,
Table 2. If considering either the positive reagent
strip test or positive simple urinalysis as a positive
test, it had a 18.6 per cent sensitivity, a 94.4 per cent
specificity, a 47.1 per cent positive predictive value,
a 81.3 per cent negative predictive value, 78.4 per
cent accuracy with LR+ of 3.33 and LR- of 0.86 in
detecting asymptomatic bacteriuria, Table 3. Staphylo-
coccus epidermidis was the most common orga-
nism responsible for 69.8 per cent of ASB, followed

Table 2.
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by Escherichia coli and Enterococcus species and
gamma-hemolytic streptococci not group D, Table 4.
There was no case of ASB with more than one orga-
nism.

DISCUSSION

The sensitivity of the reagent strip test as a
screening test for ASB in pregnant women was only
13.9 per cent. Even used with simple urinalysis, the
combination test still had only 18.6 per cent sensi-
tivity. This sensitivity is too low to be used as a
screening test for ASB because more than 80 per
cent of patients with ASB would be missed. The
prevalence of ASB in this study was 21.1 per cent,
which was rather high, compared to previous studies
(4-7). The most common causative organism was

Diagnostic performance of simple urinalysis as a screen-

ing test for asymptomatic bacteriuria in pregnant women.

Simple urinalysis Urine culture Total
Positive Negative

Positive 3 3 6

Negative 40 158 198

Total 43 161 204

Sensitivity =3/43 = 7.0% (95% Cl 3.5, 10.5)

Specificity =158/161 =98.0% (95% CI 96.3, 100.0)

Positive predictive value =3/6 =50.0% (95% CI 43.1, 56.9)

Negative predictive value = 158/198 =
=43/204 =21.1% (95% CI 15.5, 26.7)

Prevalence
Likelihood ratio positive =3.75
Likelihood ratio negative =0.95

Table 3.

79.8% (95% CI 74.3, 85.3)

Diagnostic performance of reagent strip combined with

simpleurinalysis as a screening test for asymptomatic
bacteriuria in pregnant women.

Reagent strip or Urine culture Total
Simple urinalysis Positive Negative

Positive 8 9 17

Negative 35 152 187

Total 43 161 204

Sensitivity =8/43  =18.6% (95% CI 13.3, 24.0)

Specificity =152/161 =94.4% (95% CI1 91.3, 97.6)

Positive predictive value =8/17

Negative predictive value =152/187 =
=43/204 =21.1% (95% CI 15.5, 26.7)

Prevalence
Likelihood ratio positive =3.33
Likelihood ratio negative =0.86

=47.1% (95% C1 40.2, 53.9)

81.3% (95% CI 75.9, 86.6)
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Table 4. Frequency of causative agents for asymp-
tomatic bacteriuria.

Organisms Number %
Staphylococcus epidermidis 30 69.8
Escherichia coli 4 9.3
Enterococcus species 3 7.0
y-hemolytic Streptococcus not group D 3 7.0
Non-hemolytic Streptococcus not group D 1 23
B-hemolytic Streptococcus group A 1 23
Klebsiella pneumoniae 1 23
Total 43 100

staphylococcus epidermidis that accounted for 69.8
per cent of all ASB. This finding is similar to a pre-
vious study by the authors(7).

Although Staphylococcus epidermidis was
the most common causative organism in this study, it
is unlikely to be due to contamination. The research
nurse carefully explained to each recruited woman
(in local dialect if necessary) how to correctly collect
clean mid stream urine. Moreover, if a urine culture
revealed more than one type of organisms which is
more likely to be because of contamination, the urine
culture was repeated. Staphylococcus epidermidis
was also the most common organism (31.8%) found
in the other ASB study from the southern part of
Thailand(13), It is quite possible that Staphylococcus
epidermidis is really the most common causative
organism for ASB in Thai pregnant women. If all
specimens with Staphylococcus epidermidis were
excluded from the analysis the sensitivity and speci-
ficity would be 30.8 per cent and 95.6 per cent res-
pectively. The sensitivity of 30.8 per cent is still too
low to be clinically useful.

Concerning the sensitivity of the reagent
strip test, the other study conducted in the southern
part of Thailand revealed a sensitivity of 39.0 per
cent(13), The most common organism in this study
was also Staphylococcus species (31.8%). On the
other hand, a study from the UK indicated that the
leucocyte-nitrite dipstick had an 81.8 per cent sensi-
tivity in detecting bacteriuria in both asymptomatic
and symptomatic UTI. A major difference of this
study from the 2 Thai studies was that in this study
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Escherichia coli was the most common causative
agent and accounted for 62.9 per cent of all infection
(12), There was a report indicating that the nitrite test
is more sensitive for ASB caused by gram negative
bacteria than that caused by gram positive bacteria
(14), The authors’ earlier report showed that the pre-
sence of >5 WBC/HPF was not sensitive in detect-
ing ASB(7). This indicated indirectly that there were
not many WBC in urine of pregnant women with ASB.
This might also help in explaining why a reagent strip
test which detects leukocyte esterase was also not
sensitive in detecting ASB. It might also be possible
that women with ASB caused by gram-positive bac-
teria do not have as many WBC in their urine as
those who have ASB caused by gram negative bac-
teria.

This study strictly followed the principle of
good clinical practice in conducting clinical research.
The inter observer variation was controlled by using
only one person performing the reagent strip test,
only one person performing the urine culture and also
only one group of people performing the simple urina-
lysis. The people who performed each test did not
know the result of the other tests. The sample size
was calculated in advance to ensure adequate sample
size and that the target sample size was reached.

The result of the present study indicated
that neither reagent strip test nor simple urinalysis
looking for the presence of WBC is sensitive enough
as a screening test for ASB in pregnant women. Urine
culture should still be recommended as a screening
test for ASB in pregnant women wherever possible.
In the authors’ opinion, in a low resource setting
urine culture should be considered in high risk women
such as low socioeconomic, sickle cell trait, diabetes
mellitus, anemia and prior UTIs(13-18),
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