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Urine dipstick for predicting
intrapartum recto-vaginal colonisation
by group B streptococci
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ABSTRACT

INTRODUCTION: In pregnant women, bacteriuria with group
B streptococci (GBS) may be associated with a high degree
of recto-vaginal GBS colonisation and therefore an increased
risk of early-onset GBS disease. The aim of this study was to
assess the performance of routine use of dipstick urine
analysis during pregnancy for prediction of recto-vaginal
GBS colonisation at the time of labour.

METHODS: Among go2 unselected Danish pregnant women,
we obtained results from 1) dipstick urine analysis, 2) urine
culture carried out during pregnancy, if indicated, and 3)
recto-vaginal culture at labour. The inclusion criteria were
age » 18 years and gestational age > 37 weeks.

RESULTS: Intrapartum recto-vaginal GBS colonisation was
predicted by a positive urine dipstick with 5% sensitivity
only.

CONCLUSION: Dipstick urine analysis had a low sensitivity
for predicting intrapartum recto-vaginal colonisation with
GBS.

FUNDING: none.

TRIAL REGISTRATION: not relevant.

Screening for asymptomatic bacteriuria (ASB) in the
first and second trimesters of pregnancy primarily
serves to identify women who may benefit from antibi-
otics to reduce the risk of various perinatal outcomes
[1]. A number of studies have demonstrated a relation-
ship between ASB in pregnant mothers and the risk of
premature delivery and/or lower birth weight, whereas
other studies have failed to confirm this association [2-
4]. However, maternal group B streptococci (GBS) bac-
teriuria in a pregnant woman is considered a marker
for genital tract colonisation with these bacteria, which
carries a risk of early onset of group B streptococcal dis-
ease (EOGBS) in their new-borns [5, 6].

Women with prenatal recto-vaginal colonisation by
GBS have a 25-fold higher risk of delivering a neonate
with EOGBS than non-colonised women [7]. Interna-
tional guidelines outline two main strategies for identi-
fication of women who should be offered intrapartum
antibiotic prophylaxis; a risk-based and a culture-based
screening approach [8]. The culture-based screening
approach recommends screening at 35-37 weeks of

gestation for recto-vaginal colonisation by GBS com-
bined with an intrapartum antibiotic prophylaxis offer
for all GBS-positive carriers [9]. The risk-based screen-
ing approach uses five risk factors for identification of
women at increased risk of EOGBS [10, 11]: 1) previ-
ous infant with EOGBS, 2) GBS bacteriuria during the
current pregnancy, 3) temperature > 38 °C, 4) rupture
of membranes = 18 hours, or 5) delivery at < 37 weeks
of gestation.

In Denmark, the most frequent practice for ASB
screening is based on dipstick urine analysis in the first
and second trimester of pregnancy despite the fact that
gram-positive microorganisms, including GBS, do not
produce nitrite that can be detected by a urine dipstick
and detect bacteriuria [12, 13]. Thus, many Danish
pregnant women have urine culture and antibiotic sus-
ceptibility testing performed only when indicated by
1) urine positive for leukocyte esterase and/or nitrites,
2) symptoms of a urinary tract infection or, 3) any rele-
vant medical indication or history. However, some gen-
eral practitioners (GPs) do culture urine routinely dur-
ing pregnancies, at least at some of the prenatal visits.

The aim of this study was to assess the performance
of dipstick urine analysis anytime during pregnancy for
prediction of recto-vaginal GBS colonisation at the time
of labour.

METHODS

This was a secondary analysis including a cohort of 902
unselected pregnant women [14]. The inclusion criteria
were age > 18 years and gestational age = 37 weeks.
The only exclusion criterion was use of antibiotics after
35 + 0 weeks of gestation [15]. Exposures were the re-
sults from 1) routine tests: dipstick urine analysis car-
ried out as standard procedure at ten weeks of gestation
(GP), 24 weeks of gestation (midwife), and 29 weeks of
gestation (GP). Urine cultures were performed during
labour when indicated by 1) a positive urine dipstick, 2)
symptoms of a urinary tract infection or, 3) any relevant
medical indication or history. However, some GPs also
culture urine routinely during pregnancies, at least at
some of the prenatal visits. Therefore, the results of all
urine samples submitted for culture during pregnancy
were also used as a predictor of intrapartum GBS recto-
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vaginal colonisation. Intrapartum vaginal and rectal
swab samples (reference standard) were obtained from
all participants by midwives regardless of the results of
their dipstick urinalysis.

The pregnancy chart of all participants was exam-
ined for notes on visits at GPs and midwives, and the
number and results of any dipstick urinalysis per-
formed were recorded. Culture results from all microbi-
ological examinations of urine samples were extracted
from the laboratory information system (MADS) used
at the Department of Clinical Microbiology serving the
hospitals and all general practitioners in the catchment
area of the Lillebaelt Hospital, Denmark.

A positive urine dipstick was defined as a leukocyte
esterase-positive result (> 1+4) and/or a nitrite-posi-
tive result. A GBS-positive culture of urine was defined
as the presence of = 10° GBS bacteria/ml urine sample.

Women with one or more urine specimens cultured
with GBS were defined as GBS-positives. The results of
routine dipstick urinalysis and urine microscopic exam-
ination and culture were recorded. At each subsequent
visit, dipstick urinalysis results were recorded. The out-
come was the result of a recto-vaginal culture for GBS
performed at labour.

Urine and recto-vaginal swab samples obtained dur-
ing labour were cultured at the time of arrival by the lo-
cal department of clinical microbiologys; if received af-
ter 8 p.m., samples were kept at 4 °C until the next
morning. Further details have been described previ-
ously [16]. A GBS-positive rectovaginal culture was de-
fined as any number of GBS bacteria isolated from the
rectal and/or the vaginal swab sample.

The Regional Scientific Ethical Committees for
Southern Denmark (S-20130089) and the Danish Data
Protection Agency (2008-58-0035) approved the study.
All participants provided their written informed con-
sent.

We conducted the statistical analyses using STATA
software (version 14; StataCorp LP). Sensitivity, speci-
ficity, positive predictive value and negative predica-
tive value (NPV) of the urine cultures were calculated
to evaluate their accuracy for predicting GBS colonisa-
tion at the time of delivery; p-values < 0.05 were con-
sidered statistically significant.

Trial registration: not relevant.

FIGURE 1/

The distribution of
results from screening
of urine samples by
dipstick analysis and
cultures during preg-
nancy in relation to the
recto-vaginal culture
results found at labour
(reference standard).
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RESULTS

Urine dipstick analysis of 902 women performed dur-
ing their pregnancy showed that 392 (43%) had a posi-
tive and 439 (49%) a negative dipstick analysis. A total
of 71 (8%) women had no dipstick analysis performed.

Figure 1 shows the distribution of results from
screening of urine samples by dipstick analysis and cul-
tures during pregnancy in relation to the recto-vaginal
culture results found at labour (reference standard).
Table 1 shows the number of pregnant women who
had recto-vaginal GBS colonisation at the time of la-
bour, and the prediction of their intrapartum recto-vag-
inal GBS status owing to a positive urine dipstick.
Table 2 shows the prediction of intrapartum recto-
vaginal GBS status by performance of urine culture
conducted regardless of indication.

The routine dipstick analysis performed poorly in
identifying women colonised intrapartum with a sensi-
tivity of 5% (95% confidence interval (CI): 2.3-10%)
and a specificity of 43% (95% CI: 39.6-47.2%) (Table
1). One factor contributing to the low sensitivity was
that only 220 (56%) of the 392 women with a positive
dipstick result (leukocyte esterase and/or nitrite posi-
tive) had the urine specimen submitted for culture as
follow-up, by which GBS was established in 6%
(13/220) only. In contrast, the corresponding figure
was 15% (17/114) among women with a clinical indi-
cation for culturing urine (p = 0.017) (Figure 1).

DISCUSSION
The performance of the national Danish antenatal
screening programme for ASB as a predictor for intra-
partum recto-vaginal colonisation with GBS is poor
with a very low sensitivity (5%) and specificity (43%).
Only 6% of the women with a positive dipstick result
(leukocyte esterase and/or nitrites positive) were sub-
sequently found to be GBS-positive by urine culture.

The strength of our study is its prospective cohort
design with a high number of systematically examined
and characterised women in labour combined with a
retrospective analysis of all participants’ pregnancy
charts, recording all results of both urine dipstick ana-
lysis and culture of urine during their pregnancy. It
might be considered a limitation of the study that direct
sampling of recto-vaginal swabs on Granada plates,
without prior broth enrichment, might have underes-
timated the rate of intrapartum colonisation and, con-
sequently, overestimated the sensitivity of urine cul-
ture. However, the difference in the detection rates
between direct plating of the rectovaginal swab on the
Granada medium and plating after prior Lim-broth en-
richment is only 4% [17].

The majority of the 831 (92%) women tested by
dipstick urinalysis during pregnancy followed the
standard procedure, and they were retested at ten
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TABLE 1 / predicting intrapartum recto-vaginal GBS status?
by the performance of a positive urine dipstick.

% (95% CI) n/N
Sensitivity 5(2-10) 8/153
Specificity 43 (40-47) 294/678
PPV 2(1-4) 8/392
NPV 67 (65- 69) 294/439

Cl = confidence interval; GBS = group B streptococci; NPV = negative
predictive value; PPV = positive predictive value.
a) Reference standard is recto-vaginal GBS colonisation rate: n = 155, 17%.

TABLE 2 [ predicting intrapartum recto-vaginal GBS sta-
tus? by the performance of urine culture conducted regardless of
indication.

% (95% Cl) n/N
Sensitivity 12 (8-19) 19/155
Specificity 58 (54-61) 432/747
PPV 6 (4-9) 19/334
NPV 76 (75-78) 432/568

CI = confidence interval; GBS = group B streptococci; NPV = negative predic-
tive value; PPV = positive predictive value.
a) Reference standard is recto-vaginal GBS colonisation rate: n = 155, 17%.

weeks of gestation (GP), at 24 weeks of gestation (mid-
wife) and at 29 weeks of gestation (GP).

The use of urine dipstick is primarily recommended
for the exclusion of bacteriuria (high NPV). Results
from studies on the use of urine dipstick are character-
ised by a high heterogeneity due to different study de-
signs and varying populations. Most studies fail to take
into account the sampling, handling of the urine, con-
tamination and/or the presence of several types of bac-
teria in the urine. A systematic review and meta-analy-
sis showed that the pooled sensitivity and specificity of
nitrites detected by dipstick in women who had ASB
were 0.55 (95% CI: 0.42-0.67) and 0.99 (95% CI: 0.98-
0.99), respectively [18]. Several gram-positive micro-
organisms, including GBS, do not produce nitrite, and
in the absence of an inflammatory process no leukocyte
response can be detected by a urine dipstick [12, 13].

Quantitative unspun urine microscopy is a simple
and effective examination often performed routinely in
general practice, which allows the patient to be diag-
nosed and treated quickly. However, a low number of
bacteria (< 10°) in the urine may hamper identification
by microscopy. Low numbers (< 10°) of GBS in the
urine may thus be undetectable unless the GP submits
the urine for culture.

ASB with GBS during pregnancy may serve as a
marker for a high level of recto-vaginal colonisation
with GBS, and as such constitutes an EOGBS risk factor
[5, 6, 19]. The current international recommendations
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prompting laboratories to screen for any count of GBS

in urine cultures performed systematically on pregnant

women to rule out ASB also suggest that women with
GBS bacteriuria should be offered intrapartum antibi-
otic prophylaxis [20].

CONCLUSION

The performance of the present Danish national ante-
natal screening programme for ASB, which relies on
dipstick urinalysis only as a predictor for intrapartum
recto-vaginal colonisation of GBS, is ineffective.
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