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Correction

Randomised controlled trial to evaluate early discharge scheme
for patients with stroke
An authors’ error occurred in this paper by Anthony G
Rudd et al (25 October, pp 1039-44). In table 3 the P value
for the hospital anxiety and depression scale should have
read 0.06 rather than 0.02.

Evaluation of reagent strips in detecting asymptomatic
bacteriuria in early pregnancy: prospective case series
Douglas G Tincello, David H Richmond

Abstract
Objective: To evaluate the performance of reagent
test strips in screening pregnant women for
asymptomatic bacteriuria at their first visit to an
antenatal clinic.
Design: Prospective case series.
Setting: Antenatal clinic of a large inner city
maternity hospital.
Subjects: All women attending for their first antenatal
clinic. Patients taking antibiotics for any reason and
those with urinary tract symptoms were excluded.
Intervention: A midstream urine specimen was
divided; half was sent for microscopy and formal
bacteriological culture and the other half was tested
with a commercial reagent strip test for the presence
of blood, protein, nitrite, and leucocyte esterase.
Main outcome measures: Sensitivity, specificity, and
positive and negative predictive values of the reagent
strips in diagnosing asymptomatic bacteriuria
(defined as 105 colony forming units/ml urine).
Results: Sensitivity was low, with a maximum of 33%
when all four tests were used in combination.
Specificity was high, with typical values of 99% or
more. Positive predictive value reached a maximum of
69% and negative predictive value was typically 95%
or more.
Conclusion: Urine reagent strips are not sufficiently
sensitive to be of use in the screening for
asymptomatic bacteriuria and therefore many patients

would be missed. In view of the potentially serious
sequelae of this condition in pregnant women we
recommend that formal bacteriological investigation
remain the investigation of choice in this group of
patients.

Introduction
Reagent strip testing of urine specimens for infection
has become widespread in many areas of clinical prac-
tice. Such strips were sensitive and specific when used
to exclude urinary tract infection in patients attending
a urodynamic clinic1 and in pregnant women with
symptoms of urinary tract infection.2 These reagent
strips can undoubtedly realise substantial cost savings
by reducing the need to send urine specimens for for-
mal microscopy and culture,2–4 but none of the
published studies has examined the performance of
reagent test strips as a screening test for asymptomatic
bacteriuria exclusively in women attending their first
antenatal clinic.

Asymptomatic bacteriuria is defined as a pure cul-
ture of at least 105 organisms/ml of urine.5 Detection of
all women with asymptomatic bacteriuria is important
as 25% to 30% will develop symptomatic urinary tract
infection while pregnant.6 The sequelae of urinary tract
infection in pregnancy include pyelonephritis, prema-
ture labour, and preterm rupture of the mem-
branes.5 7 8 In view of the potential importance of
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asymptomatic bacteriuria it is current practice in our
hospital (in line with many other hospitals in the coun-
try) to send a urine sample for laboratory analysis from
all patients who book for antenatal care. This study was
performed to evaluate the performance of a commer-
cially available reagent test strip in detecting asympto-
matic bacteriuria in pregnant women booking for
antenatal care.

Subjects and methods
From June 1996 to September 1996 all patients first
attending the antenatal booking clinics at this hospital
between 12 and 14 weeks’ gestation were included in
the study. Patients who had symptoms of lower urinary
tract infection (except increased frequency alone) or
who were taking antibiotics for any reason were
excluded. A midstream specimen of urine was
obtained in the clinic and divided; one half was sent for
microscopy and formal culture according to standard
practice, and the other half was tested with a reagent
test strip (Ames 8SG Multistix; Bayer Diagnostics,
Basingstoke). These reagent strips have panels that
detect protein, blood, nitrite, and leucocyte esterase in
urine. The presence of each of these substances is indi-
cated by a specific colour change in the relevant panel.
All samples were tested by midwifery staff in the clinic
according to the manufacturer’s instructions. The test
results were compared visually with the colour charts
on the reagent strip bottle and were read at the time
specified in the instructions—after between 30 and 60
seconds. A positive test was defined as a strip showing
any of the following: more than a trace of protein,
more than a trace of blood, any positive result for
nitrite, or any positive result for leucocyte esterase. A
urine culture was defined as positive if the culture
showed significant bacteriuria (105 colony forming
units/ml of urine, regardless of the presence or
absence of leucocytes). A culture was defined as
contaminated if there was a mixed culture of any den-
sity or if there was a pure culture of less than 105 colony
forming units/ml. Cultures in which there was no
growth of bacteria were classed as negative. Using
these criteria the sensitivity, specificity, and positive and
negative predictive values were calculated for each test
alone and for all four tests in all combinations.

Results
During the study period 960 women booking in for
antenatal care were eligible. Thirty five women were
excluded: five patients were taking antibiotics, 21
patients had symptoms of urinary tract infection, and
nine samples were lost during processing. Thirty two of

the remaining 925 samples were contaminated and
therefore excluded from further analysis. Of the 893
samples included in the study, 48 showed significant
bacteriuria, of which 17 had associated leucocytosis.
Twenty seven of the 48 samples produced a pure
growth of coliforms, 5 a pure growth of group B strep-
tococci, 4 a pure growth of Staphylococcus aureus, and
the remainder pure growths of other streptococci (3
samples), enterococcus (4), Staphylococcus albus (4), and
proteus (1).

The performance of each reagent alone and in
combination with the others was examined. We
considered sensitivity to be the most important
attribute of the test, with positive predictive value the
second most important attribute. Nitrite was the single
reagent that showed good sensitivity and positive pre-
dictive value, and four tests in combination showed the
best results. For clarity only the datasets for nitrite and
all four tests in combination are shown in the table and
compared with other published series.

Discussion
Reagent strip testing of antenatal urine specimens is
effective and accurate when used to screen for
bacteriuria in an effort to reduce the cost of urine
analysis and culture. In a study of 898 samples the rou-
tine use of reagent strips would result in a saving of
over £4000 a year in a busy inner city hospital.2 Such
savings, however, meant that 25% of infected urine
specimens were missed. This high false negative rate
was justified because the numbers were small. Most of
the other studies investigating the clinical usefulness of
different reagent strips also have an appreciable false
negative rate, with sensitivities ranging from 43% to
96%.4 9

The rationale for using reagent strips to screen
pregnant women attending as emergencies with symp-
toms of urinary tract infection is that the saving gained
by reducing the number of specimens sent to the labo-
ratory by 75%2 outweighs the possible sequelae of
untreated urinary tract infection. Such symptoms are
frequently experienced in pregnant women in the
absence of infection. In this scenario such a premise
may well be true as a negative test result also obviates
the need for antibiotic treatment. It can, however, be
argued that this does not apply to patients with asymp-
tomatic bacteriuria in early pregnancy; 25% or more of
these patients will develop symptomatic urinary tract
infection later in pregnancy and 15% will have persist-
ing bacteriuria after a single course of antibiotics.6 The
long term sequelae of urinary tract infection are suffi-
ciently serious that all patients who have bacteriuria
should be identified so that they can be treated and fol-

Reagent strip performance in screening for asymptomatic bacteriuria in women at 12 to 14 weeks’ gestation compared with two
studies

Sample
size

No with
bacteriuria

No with
positive test

results
Sensitivity (%)

(95% CI)
Specificity (%)

(95% CI)
Positive predictive
value (%) (95% CI)

Negative predictive
value (%) (95% CI)

Nitrite test 893 48 9 18.8 (5.0 to 32.6) 99.5 (99.1 to 99.9) 69.2 (44.2 to 94.2) 95.6 (94.3 to 96.9)

Etherington and James2 898 27 18 67.5 99.7 90.0 98.5

Robertson and Duff4 750 62 27 43.4 98.9 79.4 95.1

All four tests in combination* 893 48 16 33.3 (26.5 to 40.1) 91.1 (89.1 to 93.1) 17.6 (9.8 to 25.4) 96.0 (94.6 to 97.4)

Etherington and James2 898 27 2 8.18 79.0 17.6 96.0

*Blood, protein, nitrite, and leucocyte esterase.
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lowed up. From our data it can be seen that the reagent
strips are incapable of providing the diagnostic
accuracy required in this group of women.

Data from other authors have been obtained from
women at all stages of pregnancy,2-4 9-11 but the
specimens have been incompletely identified by
subgroups. One study evaluated samples obtained for
routine bacteriological investigation and when clini-
cally indicated without further comment.2 Another
study failed to provide the length of gestation or the
presence of symptoms,9 and one study failed to
mention gestation at all.4 To our knowledge, ours is the
only dataset obtained exclusively from women at 10 to
14 weeks’ gestation with asymptomatic bacteriuria.

We do not intend to contradict the findings of other
studies that show the partial value of using reagent
strips to exclude the possibility of urinary infection. On
the basis of our data, however, we believe that reagent

strips are of insufficient sensitivity to warrant their use
in detecting asymptomatic bacteriuria, and in this con-
text the value of a formal culture of a midstream speci-
men of urine cannot be underestimated.
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Is the emergency (999) service being misused?
Retrospective analysis
Clifford Mann, Henry Guly

The number of emergency admissions to hospitals in
the United Kingdom has increased for reasons that are
not fully understood. The increase can be traced back
to the early 1980s and is not simply the result of
organisational changes in the NHS.1 The ageing popu-
lation is not the principal factor as demographic
changes between 1981 and 1994 account for only 5.6%
of the total increase in emergency admissions, and the
increase has occurred in all age groups. More
important is the increase in the proportion of patients
admitted several times over a five year period: this
number rose by 92% between 1981-5 and 1990-4.1

Other causes cited for the increase in emergency
admissions include higher patient expectations and a
rise in referrals from general practitioners.2 Both gen-
eral practitioners and hospital doctors have become
increasingly fearful about litigation.1 The falling death
rate among patients admitted as emergencies indicates
that patients are being admitted with less serious prob-

lems than before,3 and most researchers are agreed
that the increase is too steep to be explained by a wors-
ening of the health of the population.1

In the United Kingdom the number of emergency
(999) calls to the ambulance service has increased. In the
area served by the Westcountry Ambulance Service the
number of such calls increased by 28%, from 74 141 in
1993-4 to 94 730 in 1996-7. Many 999 calls to the
ambulance service have been claimed to be inappropri-
ate.4 We determined whether the recent rise in 999 calls
represented an increase in inappropriate calls.

Subjects, methods, and results
This accident and emergency department is the only
such department serving a mixed urban and rural
population of 410 000. Details of all new patients
brought by ambulance to the department from 1993 to
1996 were taken from the department’s database.
Severity of illness or injury was assessed using the out-

Key messages

x Asymptomatic bacteriuria is a potentially
serious clinical condition

x Early antenatal urine screening should identify
all cases to ensure adequate treatment

x Commercially available reagent strips for testing
urine do perform to a sufficient standard

x The cost savings associated with reagent
strips cannot be justified in this group of
women

x All patients should have at least one urine
specimen formally cultured in early pregnancy
to exclude bacteriuria
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