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Pregnancy is a risk factor for urinary tract infections. Asymptomatic bacteriuria is the most common type
of urinary tract infections ranging between 4-7% and is a significant health risk in pregnancy.Although
many different tests have been proposed, quantitative urine culture is still the gold standard method for
asymptomatic bacteriuria and it should be performed in the first visit and at regular intervals during
pregnancy.ln this paper, we discuss the significance of urine culture versus other tests among pregnant

women.
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INTRODUCTION

Pregnancy has been considered to be a factor
predisposing to urinary tract infections (UTIs) for many
years although differing opinions. Some authors advocate
that pregnancy is an isolated situation and is not
responsible for a higher incidence of urinary tract infections
(Duarte et al.,, 2008). The anatomical and physiological
changes in pregnancy such as diminished bladder tone,
decreased ureteral peristalsis, dilatation of ureters and
renal pelvis allow bacteria, mainly Escherichia coli,
Enterobacter, Klebsiella, Pseudomonas and Proteus in
bladder to ascend upper urinary tract (Banhidy et al.,
2006).

UTI has been reported among 20% of the pregnant
women and is the most common cause of hospital
admission (Hamdan et al,. 2011). Significant risk factors for
UTI in pregnancy have been found as a past history of UTI,
sexual activity, lower socioeconomic status and multiparity
(Haider et al,. 2010). The diagnosis of UTI is
microbiological and based on two consecutive urine
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cultures presenting more than 10° CFU/mL urine of the
same uropathogen (Duarte et al., 2008). Urinary tract
infections have three different forms:

> Asymptomatic bacteriuria (ASB).
> Lower urinary tract infections (cystitis).
> Upper urinary tract infections (pyelonephritis).

The differential diagnosis of UTI in pregnancy includes
cervicitis, chlamydial genitourinary infections, nonbacterial
cystitis, ectopic  pregnancy, interstitial cystitis,
nephrolithiasis,  trichomoniasis, urethritis,  vaginitis,
glomerulonephritis, group B streptococcal colonization,
sexually transmitted infection, threatened or incomplete
miscarriage and urge incontinence. It should be noted that
vaginal infections can cause or mimic UTIs and
discrimination depends on vaginal and urinary cultures
(Medscape) (2014).

Asymptomatic bacteriuria refers to perS|stant actively
multiplying same uropathogenmore than 10° CFU/mL in
two consecutive urine cultures with no symptoms(Erdener
et al,. 2000; Bayrak et al,. 2007). lts’ prevalance in
pregnancy varies from 2 to 15% depending on parity, race,



socioeconomic status and region (Bayrak et al,.2007;Bilir
et al,. 2013).Some studies reported that the risk of onset of
bacteriuria is highest between 9"-17" gestational weeks in
pregnancy (Stenqvist et al,. 1989). Recently, it is known
that the risk of bacteriuria increases with duration of
pregnancy (inci et al,. 2011). Variousstudies show that
E.coli is the most common causative organism,
representing at least 80 % of isolates with other gram-
negative rods and gram positive organisms such as
Staphylococcus saprophyticus, Enterococcus spp. and
group B streptococcus in ASB in pregnancy (Smaill 2007;
Bayrak et al,. 2007). Group B streptococcus is related to
premature rupture of membranes, preterm delivery,
neonatal sepsis and meningitis (Majecko 2007).
Development of acute and chronic pyelonephritisis the
most important risk in pregnant women with ASB. Also, it is
concluded that ASB is associated with preterm delivery
and low birth weight (Mittendorf et al,. 1992).

Cystitis is defined as bacteriuria with inflammation of the
bladder mucosa and symptoms such as hematuria,
dysuria, suprapubic discomfort, frequency, urgency, and
nocturia. Acute pyelonephritis is known as bacteriuria with
inflammation of renal parenchyma, calices and renal pelvis
accompanied by fever, flank pain, nausea and vomiting
(inci et al,. 2011). Pyelonephritis may develop in 15-50% of
untreated ASB in pregnancy(Bilir et al,. 2013). Acute
pyelonephritis in pregnancy is related to anemia,
septicemia, transient renal dysfunction and pulmonary
insufficiency (Bayrak et al,. 2007).

The gold standard method for the diagnosis of UTI in
pregnant women has remained as the quantitative culture
of urine and antibiotic susceptibility tests of isolated
uropathogen(Jido 2014). The finalization of culture and
antibiogram can take up to 48 hoursand this is a factor that
force clinicians to search different diagnostic tests resulting
earlier.

Tests Other Than Urine Culture

Recently, various tests are used for UTI in pregnancy.
Commonly used urine screening tests for bacteriuria
include direct microscopic examination, dipstick analysis of
nitrite and leukocyte esterase, dip-slide test and enhanced
urinalysis. Additionally, a new test method, serum
procalcitonine level has been studied and reported as a
significant test for ASB in pregnant women (Bilir et al,.
2013).The latter method requires further investigation for
clinical use in ASB in pregnancy.

Urinary Interleukin-8 was investigated in a study and it is
not recommended for detecting ASB in pregnancy (Shelton
et al,. 2001).

After taking a midstream urine sample, examining sample
for bacteria, red blood cells, white blood cells constitutes
direct microscopic examination. It is rapid, inexpensive and
requires little technical expertise. Its sensitivity for
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bacteriuria is 8.3-25 % (Smaill 2007). This is a non-specific
test and doubtful of UTI if positive. Therefore, the presence
of bacteriuria requires to be confirmed by urine culture
(Feitosa et al,. 2009).

Dipstick test for leukocyte esterase and nitrites has a
consistently low sensitivity. Sensitivity and specificity of
dipstick test are not high enough to recommend it for
detecting ASB/UTI (Kutlay et al,. 2003). Urine samples
seen with leucocytes, blood and/or protein, they may need
to be sent to the laboratory for further assessment. Some
authors advocate that leucocyturia and positive nitrites in
dipstick test indicate UTI and additional tests are not
required (LatiniKeller et al,. 2009). The presence of nitrites
in urine samples is more suggestive of bacterial infections
buturine culture is requiredin general view (D’souza 2004).
The dip-slide test device is a plastic paddle coated with
agar attached to a plastic cap screwing onto a sterile
plastic vial (Mignini et al,. 2009). It contains a medium for
bacterial growth and allows determining the concentration
of colony forming units (CFU) in urine sample. The
advantage of dip-slide test is directly culturing fresh urine
sample and reducing potential overgrowth of commensal
flora during transport to the laboratory. However, it is
impossible to identify the causative uropathogen and
perform antibiotic susceptibility test with this method.
Therefore, traditional quantitative urine culture is needed.
Enhanced urinalysis is a method combining urine white
blood cell count/mm® and Gram staining. Clinical
significance of enhanced urinalysis is doubtful (Kagmaz et
al., 2006). It is remarkable that Gram staining of
uncentrifuged urine has the best performance among rapid
urine tests (Smaill 2007). Gram staining alone may be an
alternative method to routine urinalysis for screening of
ASB during pregnancy in clinical practice (Ullah et al,.
2012). It can be used in poor conditions inadequate for
urine culture but cannot replace it (Ajayi et al,. 2010).

Urine Culture

In normal conditions, urine is sterile but may become
contaminated during micturition with flora and epithelial
cells from the vagina and urethra. Contamination of a urine
sample can contribute to misdiagnosis of bacteriuria. It
should be noted that bacteriuriamay occur due to
colonization and contamination as well as infection
(Kagmaz et al., 2006).

It is known that sampling is a factor affecting quantitative
urine culture results. There are three different types of
sample collection for urine culture: midstream urine,
midstream clean-catch urine sample and first concentrated
urine sample in the morning. Catheterization should be
performed if a difficulty in sample collection occurs.
Present guidelines recommend to collect midstream urine
sample for reducing risk of contamination (Schneeberger et
al,. 2013). The definition of contamination is arbitrary and it
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is showed that a more uniform definition of contamination
is required. After sampling, appropriate transport urine
sample to the laboratory and early processing are very
important factors for culture. Samples kept at room
temperature may have falsely elevated colony counts.

Two consecutive urine samples with isolation of the
same uropathogen, at a colony count of 10°CFU/ml or
higher has been used to define a positive culture result.
Counts lower than 1OSCFU/mL, with 2 or more organisms,
usually indicate contamination rather than infection.

In pregnancy, some women have transient bacteriuria
and obtaining a second urine culture for confirming
persistent bacteriuria may limit antimicrobial exposure.
Sometimes acquisition of bacteriuria later in pregnancy
after initial negative culture result may be occur (Nicolle
2006). Therefore, urine culture should be performed more
than one to avoid UTI in pregnancy.

Urine culture has advantages of identifying the causative
uropathogen and performing antibiotic susceptibility tests.
However, disadvantages of urine culture are being time-
consuming, expensive and  requiring  technical
expertise.Considering that other urine tests alone are not
clinically relevant, interpreting quantitative urine culture
with patients’ condition (gestational week, predisposing
factors such as underlying disease,etc.) is the most
accurate method for detecting ASB and UTI in pregnancy.
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