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ABSTRACT

Background: Routine urinalysis is commonly performed in early pregnancy units (EPUs) based on historic evidence
that bacteriuria is linked to pyelonephritis, pre-term birth, mid trimester loss and low birth weight. Aim was to assess
the cost and diagnostic yield of routine urinalysis in asymptomatic women in early pregnancy. A secondary outcome
was the birth outcomes for women with proven bacteriuria.

Methods: Retrospective review of all urinalysis performed over 12 month period in a tertiary EPU and analysis of
pregnancy outcomes in the proven bacteriuria group.

Results: 10,490 urinalyses performed at a cost of £40,385.50. 1162 (11%) positive urine dips; 68 (0.6%) nitrite
positive. 179 microscopy, culture and sensitivity performed at a cost of £2593.71. Of the 179, 65 were culture positive
giving a proven bacteriuria rate of 0.6%. The most common pathogen was E-Coli. There were no recorded episodes
of pyelonephritis and no statistical significance in the pre-term birth, mid trimester loss or low birth weight rate in the
culture positive versus culture negative group.

Conclusions: The cost associated with routine urinalysis is significant and the diagnostic yield is extremely low. We
did not identify an association between bacteriuria and adverse pregnancy outcomes. As such, urinalysis should only

be performed in symptomatic/ high risk patients presenting to the EPU.
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INTRODUCTION

The value of screening for Asymptomatic Bacteriuria
(ASB) in pregnancy is increasingly debated. ASB is
defined as significant levels of bacteria (greater than 105
colony forming units/ml) in the urine with no symptoms
of a urinary tract infection (UT1).! There is consensus that
there is no benefit in screening the general population for
ASB.! Evidence emerged in the 1960s and ‘70s that
untreated ASB in the first and second trimester could
result in the development of pyelonephritis, low birth
weight and pre-term birth.2 The prevalence of ASB in
ambulatory, premenopausal women ranges from 2% to
10%.® Due to the anatomical and physiological changes

in pregnancy, ASB appears to be more prevalent with a
higher incidence of progression to a symptomatic UTI.#
Many countries offer screening during routine antenatal
care. In the United Kingdom (UK), the National Institute
of health and care excellence (NICE) and the European
Association of Urology both advise screening.>® This is
based on a systematic review where all except three of
the studies in favour of screening were from the 1960s
and ‘70s. GRADE software scored the evidence used by
the review as ‘low or very low quality’2 More recently, a
study with improved design showed that pregnant women
with ASB had an increased risk of pyelonephritis but the
disease course was limited and neonatal outcomes were
no different from those of controls.” In 2019, a systematic
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review concluded that the low quality evidence available
provided little confidence that screening and
antimicrobial use in ASB reduced the incidence of
pyelonephritis, preterm birth or low birth weight.®

Many women in the UK attend early pregnancy units
(EPUs) before routine antenatal care has commenced. In
most EPUs it is standard practice for all women to have a
urinalysis, regardless of symptoms. The indications for
sending a mid-stream urine (MSU) for microscopy,
culture and sensitivity (M, C and S) vary and there
appears to be a lower threshold for doing so than in non-
pregnant women. The aim of this paper was to analyse
the number and cost of urinalyses and MSUs over a
twelve-month period and to assess the diagnostic yield, in
a high risk, tertiary referral EPU. A Secondary outcome
measure is the rate of adverse birth outcomes in the
proven bacteriuria group.

METHODS

All women attending our tertiary referral EPU provided a
urine sample for pregnancy testing and urinanalysis, with
electronic documentation of outcome. The departmental
protocol was to send any sample positive for the
detection of nitrites for M, C and S regardless of
symptoms. A retrospective review of these electronic
results was performed for all urinalyses undertaken in
asymptomatic women between 7th July 2017 and 13th
June 2018. Asymptomatic was defined as denial of
dysuria, urinary frequency and/or offensive smelling
urine. Lower abdominal pain in isolation was not
considered symptomatic. Women with a negative urine
pregnancy test or a diagnosis of retained products of
conception (on ultrasound scan and clinical review) were
excluded. If patients presented more than once to the unit
(for serial blood tests or follow up scans) only the initial
urinalysis was analysed. The exception was that if a
subsequent visit during the same pregnancy generated a
positive MSU it was this visit that was assessed.

Clinical records were reviewed in women with proven
bacteriuria to see if the ASB had been treated, if there
was evidence of cystitis or admission with pyelonephritis,
and the subsequent birth outcome. For patients with
proven bacteriuria and adverse birth outcome, clinical
data were examined for risk factors independent of
bacteriuria for this poor outcome. A Fischer’s exact test
was performed using Graph Pad Prism 8 to assess the
difference between adverse outcomes in those with
proven bacteriuria and those without.

Urinalysis

All women were provided with a clean collection pot and
asked to void a MSU directly, with minimal handling. A
registered nurse or nursing assistant used Roche Combu-
test®7 reagent strips as per the manufacturer’s
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instructions. A subjective assessment of the reagent strip
colour change compared to the provided colour scale was
made and results documented contemporaneously.
Samples for MSU were placed in a boric acid container
and transferred to microbiology the same day.

M,CandS

All samples were run through a. A.Menarini diagnostics
SediMAX® automated cytometer with abnormal samples
plated directly for sensitivity. Our hospital’s policy is to
culture all samples in pregnancy. Culture was performed
using Biomérieux’s Chromid® Elite® plates. Incubation
was performed for a minimum of 18-24 hours in aerobic
conditions at 34-360C. E-Coli identification was based on
magenta growth on the plates, while all other microbes
were identified using a Bruker Maldo-Tof mass
spectrometer. Sensitivity was identified and quantified
using a Biomérieux VITEK®2.

RESULTS
Urinalysis

During the study period, urinalysis was performed on
10,490 consecutive, unselected samples from women in
early pregnancy, who were asymptomatic for a UTI.
Ages ranged from 16-53 with a median of 32 years.
Estimated gestations ranged from 3 weeks +2 days to 16
weeks +6 days with a median of 6 weeks +2 days.

Table 1: Details the 1162/10,490 (16%0) samples which
were positive for either leucocytes, nitrites or both.

Urinalysis Frequenc %
Leu 1+ 226 19
Leu 2+ 397 34
Leu 3+ 464 40
Leu 4+ 7 <1
Nit + 44 4
Leu 1+ Nit 3 <1
Leu 2+ Nit 9 <1
Leu 3+ Nit 12 1
Leu 4+ Nit 0 0
Total 1162
M,CandS

Of the 10,490 urinalyses performed, 68 (0.61%) were
nitrite positive and sent for M, C and S, as per the
departmental protocol. An additional 111 nitrite negative
samples were also sent for M, C and S. 7 of these were
leucocyte 4+ and the remainder (104) were leucocyte 3+.
Of the 179 MSUs which underwent M, C and S, 65
(36%) were culture positive, giving a proven bacteriuria
rate of 0.6% (65/10,490) in the study.
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Table 2: FPR and PPV in nitrite positive and leucocyte positive sample sent for M, C and S and sensitivity and
specificity of nitrites.

MSU sent Culture positive FPR PPV Sensitivit
Nitrite positive 68 41 27% 73% 63% 76%
Leucocytes only 111 24 78% 22% - -
Total 179 65

Table 3: Types of bacteria cultured and their

prevalence.

I Bacteria Prevalence % |
Escherichia coli 49 75
Klebsiella 6 9
Group B Streptococcus 4 6
Staphylococcus saprophyticus 3 5
Proteus miribalis 2 3
Enterococcus faecalis 1 2
Total 65 100

Table 2 shows the Positive Predictive Values (PPV) and
False Positive Rates (FPR) for each of nitrite positivity
and the presence of leucocytes alone in predicting culture
proven bacteriuria as well as the sensitive and specify for
nitrite positivity in predicting bacterial colonisation. The
bacteria cultured and their prevalence are described in
Table 3.

Clinical details

There was documented evidence of appropriate antibiotic
prescription in 61 of the 65 patients with a culture
positive MSU. None of the 65 patients were admitted to
our hospital with pyelonephritis.

Cost of urine testing

NICE estimates that each urinalysis costs £3.85 to
perform (Appendix 1), equating to an expenditure of
£40,386.50.11 during the study period. A single M,C and
S analysis costs £14.49 in our hospital laboratory giving a
total bill of £2593.71 for the 179 samples sent. If only
nitrite positive MSUs were analysed the cost would have
been £985.32.

Adverse birth outcomes

Of the 65 patients with positive urine culture results birth
outcomes are known for 35. Of the 35, 10 (29%) had
adverse birth outcomes. There were six pre term births
(17%), all in women who had received appropriate
antibiotic treatment for their UTI. Independent risk
factors for pre term birth were found in five of these six
cases. There were 2 mid trimester losses (MTL) (6%);
one patient had received appropriate antibiotics and had
no risk factors, the other patient had no documentation of
treatment, but had a previous mid trimester loss believed
to be secondary to cervical weakness. There were two
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low birth weight babies (6%); both mothers had received
antibiotic treatment for their UTI and had independent
risk factors for this outcome. These outcomes are shown
in Table 4.

Table 4: Adverse outcomes in positive urine culture

group.
Risk
Pre-term birth 6 6 5
MTL 2 1 1
Low birth 2 2 2
weight
Total 10

Out of the 114 M, C and S samples that did not colonise
bacteria birth outcomes are known for 73 patients. There
were 16 (21%) adverse birth outcomes. There was no
statistical significance in the pre-term birth rate (p=0.62),
MTL rate (p=0.62), or low birth rate (p>0.99) between
those with a positive M, C andS and those with a negative
M, C and S.

DISCUSSION

Routine urinalysis is common in UK EPUs with the
associated inconvenience (to patients and staff) and costs.
Women are usually already providing a urine specimen
for pregnancy testing and there is a tendency to also
perform a full urinalysis, as do the majority of
Emergency Departments and General Practices (GP). In
later pregnancy, urine is dipped at every antenatal visit to
screen for pre- eclampsia.® This study is important as it
provides data on a large number of consecutive,
unselected women presenting to an early pregnancy unit
who undergo routine urinalysis in the absence of
symptoms of urinary tract disease. Limitations of the
study include an incomplete data set due to women not
continuing their obstetric care at our hospital meaning
that birth outcomes and potential subsequent
UTIs/pyelonephritis cannot be completely assessed and
also the fact that M, C and S was not performed in
women with a negative urine dip meaning the sensitivity
and specificity of leucocytes alone cannot be calculated.

Performing urinalysis in women asymptomatic for
urinary disease is a form of screening. Pre-eclampsia
does not occur in the first trimester. The first criterion
any screening test must fulfil is that the condition being
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screened for should be an important health problem and
its natural history understood.'? Urinary tract infections
are one of the most common complications of pregnancy.
The prevalence of ASB in pregnancy is believed to be
higher than in non-pregnant women. Estimates of the
overall incidence of pyelonephritis in pregnancy range
from 0.5% to 2%.* The rate of pyelonephritis in
untreated pregnant women with ASB is 30-40% versus 3-
4% in those treated.™® There was no documented evidence
of progression to cystitis or pyelonephritis in the four
untreated, culture positive patients in our study. This is a
very small number and the patients may have received
treatment via their GP or at another hospital.

Historic and some more recent studies have found an
association between symptomatic UTI/pyelonephritis and
preterm birth and low birth weight.}*1> Others have
suggested that sample heterogeneity and sources of
potential bias invalidate the association.®!® The efficacy
of screening to prevent poor obstetric outcome is
currently not proven. While we demonstrated no
statistical significance in pre-term delivery or low birth
weight in the culture positive versus culture negative
group, 61 out of these 65 patients did receive appropriate
antibiotics in a timely manner.

The pre-term birth weight was significantly higher for
both culture positive and culture negative groups
compared to the national average (17% versus 8%).%
This may be biased due to a small sample size, and/or a
reflection of the fact that our hospital is a tertiary referral
unit for women at high risk of prematurity.

For successful screening the disease should have a
detectable latent phase and treatment at this point should
be better than later intervention. ASB is the latent phase
prior to symptomatic infection. The risk of cystitis and
pyelonephritis increases with gestational age, in keeping
with the relative outflow obstruction caused by the
developing fetus along with other physiological changes.
97.5% of pyelonephritis is diagnosed in the second or
third trimester and as such an additional screening point
in the first trimester seems unjustified.

If screening for ASB in early pregnancy is to be
performed, a safe, reliable and acceptable test should be
available. Urinalysis is non-invasive and considered
acceptable by patients. Interpretation and subsequent
communication and/or documentation of results is time
consuming and has been shown to be open to error.®

The decision by our unit to only send samples for M, C
and S that are positive for nitrites was based on evidence
that leucocytes in isolation have a poor diagnostic yield
for positive bacterial culture.® In our large sample, only
11% of urines contained leucocytes and 0.6% were nitrite
positive. The study was retrospective and in some
situations individual clinicians (perhaps unaware of the
departmental protocol or evidence) requested a number of
nitrite negative samples were sent for M, C and S. This
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allowed us to examine the likelihood of a sample
detecting bacteria if leucocyte positive but nitrite
negative. Our results are in keeping with previous
research demonstrating the false positive rate in nitrite
negative samples to be unacceptably high, and the
positive predictive value low.® If urinalysis is performed
in women asymptomatic for urinary disease, choosing to
only culture nitrite positive samples seems justified.

Urine microscopy and culture is also non-invasive, and
considered the gold standard for ASB detection. The
pathogens cultured in our cohort were similar to other
studies. E coli has been repeatedly shown to account for
approximately 80% of all UTlIs in pregnancy with GBS,
proteus and klebsiella also common pathogens.?
Staphylococcus saprophyticus is the second most
common cause of UTI in young sexually active women
and therefore its detection was unsurprising.?

For a successful screening programme, there must be
acceptable treatment available. Once ASB is detected the
general consensus is to treat. Many antibiotics cross the
placenta; are either FDA category B or C; and some
potentially have a teratogenic effect.’®* The Oracle Il trial
suggested a link between the use of certain antibiotics
and impaired neurological function in the fetus. The
potential for intrauterine antibiotic exposure and
subsequent immune dysfunction is gaining increasing
evidence.??? However the benefit of antibiotics in
preventing pyelonephritis and its morbidity to mother and
fetus must be balances with potential risk of antibiotic
use.

Lastly, one of the difficulties associated with patients
presenting to an early pregnancy unit is the frequency of
lower abdominal pain as a symptom. For the purpose of
this study lower abdominal pain in the absence of urinary
symptoms was deemed asymptomatic. This was
supported by literature suggesting that in the absence of
lower urinary tract symptoms, the pre-test probability of
having a UTI based purely on lower abdominal pain has a
likelihood ration of only 1.1 versus 24.6 if dysuria and
frequency are reported.?® As such, if practitioners are to
disband screening in early pregnancy units, it would seem
prudent to only perform them in women presenting with
symptoms of lower urinary tract infection, sepsis or with
recognisable risk factors such as recurrent UTI or
structural urinary tract abnormalities.

CONCLUSION

Screening for ASB in asymptomatic women presenting to
the early pregnancy unit has significant cost and poor
diagnostic yield and as such should not be performed. We
believe there is a role for urinalysis in women with
symptoms or in those at increased risk of UTI.
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