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ABSTRACT. This study was performed with the objective to examine the diagnostic framework
for urinary tract infection (UTI) in pregnancy and physician response to the clinical diagnosis and
to correlate responses to the results of urine culture and sensitivity. Over a 6-month period, 81
consecutive patients attending the labor ward admission of a district general hospital with the
diagnosis of UTI during pregnancy were analyzed. Relevant information on symptom complex,
result of dipstick urinalysis and culture and sensitivity were recorded. Data were analyzed using
descriptive statistics. Of the 78 patients analyzed, 79% had increased urinary frequency, 73.1%
had suprapubic pains and 53.1% had dysuria. All the patients had urinalysis with dipsticks, 41
(52.6%) were positive for nitrites and 64 (82.1%) were positive for leukocyte esterase. All 78
patients had urine culture and sensitivity, 21 (26.8%) of who were positive, and coliforms were
the most commonly isolated pathogens. The sensitivity for nitrite was 80.9%, specificity 57.9%
and positive predictive value 41.4%. The corresponding figures for leukocyte esterase were sensi-
tivity 100%, specificity 24.6% and positive predictive value 32.8%. Sixty-six (84.6%) patients
had treatment started on the basis of the clinical diagnosis, mostly with co-amoxyclavullinic acid
or amoxicillin alone. A high resistance rate to these empirically chosen antibiotics was seen in the
sensitivity pattern of isolated pathogens. Current clinical diagnostic algorithms for the diagnosis
of UTI when applied in the context of pregnancy have low specificity and positive predictive
values; yet, empirical antibiotics are frequently employed on this basis. These are often not in
keeping with the sensitivity pattern of isolated organisms. There is need for a continuing research
for more specific bedside tests.

Introduction

Asymptomatic bacteriuria complicates 2–13%
Correspondence to:

Dr. Tukur Ado Jido,
Department of Obstetrics and Gynecology,
Aminu Kano Teaching Hospital,
Kano State, Nigeria
E-mail: tukurjido@yahoo.com

of pregnancies and, if not treated, may lead to
adverse maternal and fetal outcomes, which
include symptomatic urinary tract infections
(UTI).1 The prevalence of symptomatic urine
infection during pregnancy is less common;
about 1–2% of all pregnancies.1 Diagnosis of
UTI is an independent predictor of antibiotic
prescription in pregnancy among patients in
primary care.2 There are national and interna-
tional guidelines on the treatment of UTI du-
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ring pregnancy, but these are however widely
ignored in clinical practice.3 The result is wide-
spread antibiotic use in relation to this diag-
nosis. While most of the drugs have been
shown to be safe to the fetus in terms of
teratogenicity, other adverse outcomes such as
small for gestational age remain a concern.4

Furthermore, indiscriminate use of antibiotics
portends the risk of resistance and has definite
cost implications.

There is abound evidence that UTI causes
adverse maternal and fetal outcomes.3 The
rates of intrauterine growth retardation
(IUGR), pre-term delivery, cesarean section
and pre-eclampsia have all been shown to be
higher in patients treated for UTIs. The conse-
quences of untreated infections are even worse
and could lead to pyelonephritis, chronic renal
insufficiency, IUGR, pre-term delivery and
still birth with considerable morbidity and
mortality.5 This underlines the significance of
appropriate diagnosis and treatment of these
infections, especially in pregnant women.

The gold standard for diagnosis of UTI is
isolation and quantification of pathogens in the
presence of symptoms and obtaining the anti-
biotic sensitivity pattern to allow for specific
treatment. Clearly, this approach will require
considerable effort but will potentially reduce
inappropriate antibiotic prescription and thus
limit the development of resistance.6 It how-
ever will delay important antibiotic treatment
and has a huge cost implication. The current
default practice is to commence empirical
treatment on clinical ground and arrange for
culture at the same time. UTI is the second
most common cause of empirical antibiotic
treatment in primary and secondary care.7

Clinical diagnosis of UTIs mainly based on
history has only a sensitivity of 50–80%.8

Initiating treatment on this basis produces high
false positives and risks high rates of resis-
tance.6 Varying strategies to improve the sensi-
tivity and specificity of the clinical diagnosis
employ a number of bedside tests and clinical
algorithms. The most common algorithm pro-
posed by McIsaac9 uses discomfort or burning
sensation at micturition, positive leukocyte
esterase and detection of nitrites. Any two sa-

tisfy the diagnostic criterion. The sensitivity of
this algorithm is 80%, with a specificity of
54%. Microscopy and quantification of colony-
forming units add insignificant probability of
detection to this model.9 However, it is perti-
nent to note that the specificity is low; thus, it
could not reduce the rates of false positives
and potential for resistance. An alternative
point-based system that gives arbitrary weight
to these criteria (nitrite = 2, leukocytes = 1.5,
hematuria = 1, dysuria = 1 and nocturia = 0.5)
improve the specificity to 74% with sensitivity
of 76%.10 Our clinical practice is limited by
the fact that almost all these algorithms are
modeled on non-pregnant women. Indeed, de-
velopment of new models in pregnant women
is limited by ethical concerns.

The current study evaluates the diagnostic
framework for UTI in pregnant women atten-
ding a single center and physicians response to
the clinical diagnosis and correlate the respon-
ses to the results of urinary culture and sen-
sitivity.

Materials and Methods

A prospective analysis was performed on 81
consecutive patients attending the labor ward
admission of Royal Alexandra Hospital, Paisley,
UK, between 1 May to 31 October 2006. The
basis for diagnosis was assessed by evaluating
the patients’ presenting symptoms and result
of urinalysis. Request for a diagnostic test and/
or commencement of treatment were performed
by the attending physicians. In cases in whom
treatment was started, the chosen antibiotic re-
gimen were matched with the result of culture
and sensitivity as well as the patient response.

Urinalysis was carried out using multistix to
test for leukocyte esterase, nitrite and red blood
cells (RBC). All cultures were using standard
CLED agar and MacConkey culture media.
The data were analyzed using descriptive sta-
tistics. Sensitivity, specificity and positive pre-
dictive values were computed where appropriate.

Results

A total of 81 patients had UTIs diagnosed over
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the period of the study. Three patients who had
no urinary culture to confirm the diagnosis
were excluded from subsequent analysis. Table
1 shows the presenting symptoms. Sixty-four
(82%) patients had increased urinary fre-
quency, 57 (73.1%) had supra-pubic pain and
43 (55.1%) had dysuria. Other symptoms were
hematuria in 11 (14.1%) patients, loin pain in
9% and offensive odor of urine in 5.1%. Six
patients (7.7%) described non-specific symp-
toms of feeling unwell. The patients were
grouped on the basis of the initial diagnosis.
Group one had symptoms, leukocytes esterase,
RBC and nitrite, consisting of 41 patients
(52.6%). Group two had symptoms, RBC and
leukocyte esterase (23 patients, 29.5%). Group
three had symptoms plus RBC and ketonuria,
consisting of seven (9%) patients. Four and
three patients each had symptoms and keto-
nuria and symptoms and RBC, respectively.

Treatment was initiated in 66 (84.6%) pa-
tients pending the result of culture and sensi-
tivity. Table 2 shows the antibiotics used.
Amoxicillin clavulanate was used in 31 pa-
tients (47.0%), amoxicillin in 13 (19.7%), co-
trimoxazole in seven (10.6%) and nitrofuran-
toin in 6%. Of the 78 patients who had urine
culture, only 21 (26.9%) had positive cultures
and 73.1% were sterile. Coliforms were the
most frequently isolated pathogens in 16
(76.2%) patients, followed by enterococci and
Staphylococcus aureus in two (9.4%) cases
each. One patient had Klebsiella spp. The
sensitivity pattern showed that the isolated or-
ganisms were sensitive to fluoroquinalones in
17 (80.9%) cases, co-trimoxazole in 13 (61.9%),
amoxicillin in 12 (57.1%), amoxicillin clavu-
lanate in ten (47.6%) and nitrofurantoin in 11
(52.4%) cases.

Correlating culture result by clinical groups
shows that 81% of the positive cultures were
in Group one patients compared with 19%
from Group two. Other clinical groups had
negative cultures.

Fourteen (17.3%) of the patients had further
clinical encounters, in which UTI was suspec-
ted in the index pregnancy. The diagnosis was
confirmed by culture in only six (7.4%) pa-
tients; three of these patients had initial posi-

Table 1. Clinical symptoms.
Symptom Number (%)

Urinary frequency 64 (82.0)
Suprapubic pain 57 (73.1)
Dysuria 43 (55.1)
Hematuria 11 (14.1)
Loin pain 7 (9.0)
Feeling unwell 6 (7.7)
Offensive smell of urine 4 (5.1)

Table 2. Antibiotics used at the initial consultation.
Antibiotic Number (%)

Co-amoxyclavullinic acid 31 (47.0)
Amoxicillin 13 (19.7)
Cefalexin 9 (13.6)
Trimethoprim 7 (10.6)
Nitrofurantoin 4 (6.1)
Erythromycin 2 (3.0)

tive culture results with a recurrent infection
rate of 3.7%. The second episode of UTI in all
three patients was also caused by coliforms.

Of the 66 patients who received treatment,
only 18 (27.3%) had positive cultures. Three
(3.8%) patients in the study had formal follow-
up with urine culture following treatment of
confirmed UTI, and they did not have another
episode of urinary infection in the index preg-
nancy.

Only patients in clinical Groups one and two
had positive urine cultures, meaning that in the
presence of symptoms the presence of nitrite
has a sensitivity of 80.9%, specificity of 57.9%
and positive predictive value of 41.4%. The
presence of leukocytes had a sensitivity of
100%, specificity of 24.6% and positive pre-
dictive value of 32.8%. On the other hand, the
negative predictive value of nitrites and leu-
kocyte esterase are 89.2% and 100%, respec-
tively.

Discussion

Mechanical and hormonal changes occurring
during pregnancy increase the frequency with
which UTI is seen in pregnant women over
their non-pregnant counterparts. In addition to
the known complications of UTI, its occur-
rence in pregnancy poses the risk of mis-
carriage, pre-term labor, IUGR, small for ges-
tational age child and still birth. Pyelonephritis
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may lead to septicemia and renal insufficiency,
with considerable maternal and perinatal mor-
bidity and mortality. Therefore, the importance
of appropriate diagnosis and treatment of this
common pregnancy disorder cannot be over-
emphasized.

The standard criterion for the diagnosis of
UTI in women with and without pregnancy
has remained as the culture of urine and anti-
biotic sensitivity of isolated pathogen. This
needs 48 h, necessitating high rates of empi-
rical antimicrobial therapy. In this study, 84.6%
of the patients had antibiotics started pending
the outcome of culture and sensitivity test
(Table 3). Simultaneous empirical antibiotic
therapy and culture of urine is normative of
current clinical practice. The criteria for diag-
nosis, use of diagnostic tests, interpretation of
signs and symptoms and initiation of antibiotic
treatment have been shown to vary consi-
derably in the UK.11 Little et al tested various
models of therapy in primary care among
patients with UTI outside pregnancy.10 Delayed
antibiotic approach for 48 h at the patient’s
discretion was associated with 4.8 days of
moderately severe symptoms compared with
3.5 days in the group immediately treated with
antibiotics. The immediate use of antibiotics
and simultaneous culture was associated with
increased short-term cost over one month. In
pregnancy, the implication of delayed treat-
ment to pregnancy-specific complications is
not documented but may include miscarriage,
pre-term labor or premature rupture of mem-
branes (PROM).

Immediate antibiotic and culture approach on
the other hand is based on clinical diagnosis,
can have high false-positive rates, increases
cost and has potential for antimicrobial re-
sistance. Attempts to develop and validate an

alternative diagnostic test based on bacterial
DNA in the urine is limited by cost and low
sensitivity and specificity.12 The sensitivity of
clinical diagnosis is 50–80%, but the specifi-
city is low. There is a plethora of evidence that
the urine dipstick test improves the specificity
and sensitivity for UTI diagnosis in non-
pregnant women.10,13-15 The diagnostic accu-
racy of leukocyte esterase and nitrites among
pregnant women was the subject of other
studies with varying results. Similar to what
has been reported by D’Souza and D’Souza, in
this study also the presence of nitrites on
bedside urinalysis had a sensitivity of 80.9%
and specificity of 57.9%, and can form the ba-
sis for empirical antibiotic treatment where
clinically deemed appropriate, but the speci-
ficity of leukocyte esterase (24.6%) was too
low and antibiotic therapy on this basis should
attract careful consideration.16 Similarly,
Bachman et al in a study of asymptomatic
pregnant population also found that urine
dipstick for nitrite identified half the patients
with asymptomatic UTI, but the correlation of
leukocyte esterase with UTI was poor.17 On
the other hand, Onakoya et al found a high
specificity for both nitrite 78.8% and 90.5%
for leukocyte esterase. The latter authors also
had an unusually high rate of UTI of 46.3% in
a randomly selected population of pregnant
women, mostly asymptomatic.18 In the current
study of self-selected (symptomatic) patients,
the rate of positive culture was 26.9%.

In this study, none of the patients in clinical
Groups three, four and five had positive cul-
tures. The rates of positive culture in Groups
one and two on the other hand were 41.5% and
21.1%, respectively. Similarly, only the pre-
sence of nitrites and leukocyte esterase on
dipstick testing of urine in patients attending

Table 3. Outcome of responses by clinical group.
Clincal group (n = 78) Number (%) Treated at 1st visit (n = 66) Positive urine culture

1 41 (52.6) 41 (62.1%) 17 (81.0%)
2 23 (29.5) 19 (28.8%) 4 (19.0%)
3 7 (9.0) 4 (6.1%) 0
4 4 (5.1) 2 (3.0) 0
5 3 (3.8) 0 (0%) 0

Total 78 (100) 66 (100) 21 (100)
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outpatient with suspected diagnosis of UTI
predicted the diagnosis. In this study, nitrites
predicted the diagnosis with a sensitivity of
80.9%, similar to 77% in non-pregnant pri-
mary care patients, but the specificity and po-
sitive predictive values are considerably lower
at 60% and 41.5% compared with the repor-
ted 70% and 81%, respectively.12 In this preg-
nant population, the sensitivity of leukocyte
esterase in the urine was 100%, with 28.3%
specificity and positive predictive value of
32.8%. The corresponding reported figures out-
side pregnancy are 65%, 69% and 54%, res-
pectively.12 Possible reasons for very low spe-
cificity and positive predictive values for both
leukocyte esterase and nitrite include the higher
rates of UTI-like symptoms of urinary fre-
quency and abdominal discomfort in pregnant
state and the ease with which attending phy-
sicians entertain the diagnosis and start treat-
ment. Overall, the predictive ability of dipstick
test in symptomatic women has sensitivity of
75%, specificity of 69%, positive predictive
value of 81% and negative predictive value of
57%.10

This study also examined the pattern of anti-
biotic use pending the outcome of culture
results. Sixty-six (84.6%) patients were given
immediate antibiotics following clinical diag-
nosis and UTI was confirmed in only 21 (31.3%)
patients. Similarly, co-amoxiclavullinic acid,
the most frequently prescribed antibiotic at this
stage (47% patients), was found to have a
resistance rate of 52.4%. The resistance rate to
amoxicillin prescribed in 19.7% of the patients
was 47.6% and that of cephalexin was 42.9%.
The high rate of antimicrobial resistance in
uropathogens isolated among renal transplant
patients is common and has resulted in the de-
velopment of algorithms like the Essen’s algo-
rithm to optimize treatment response.19 A simi-
lar approach in pregnancy will limit unneces-
sary antibiotic exposure while mitigating the
serious consequences of UTI for both the
mother and fetus.

Trimethoprim and nitrofurantoin were empi-
rically prescribed to 10.6% and 6.1% of pa-
tients, respectively. Yet, their sensitivity pat-
tern revealed more modest resistance rates of

38.1% for trimethoprim and 47.6% for nitro-
furantoin. The relatively low tendency of clini-
cians to empirically employ these antimic-
robial agents is probably rooted in their per-
ceived adverse effects on the fetus.4

Quinolones had the lowest resistance rate of
19.1% were not empirically prescribed in these
subjects. There is a tendency to reserve this
group of antibiotics for more severe infections,
and their use in pregnancy is limited by safety
concerns.20 Three (3.8%) patients were further
treated for confirmed UTI due to coliforms,
although they had UTI due to the same orga-
nisms earlier on. It was difficult to ascribe the
diagnosis of recurrent UTI to them as there
was no documentation of clearing of their ini-
tial infection by urine culture.

In this study, it is seen that the present clin-
ical algorithms for the diagnosis of UTI in
pregnancy have low specificity and positive
predictive value. Yet, there is a high rate of
empirical treatment on this basis and the anti-
biotics often used are inconsistent with the
sensitivity pattern. Empirical antibiotics may
be considered in the presence of nitrites, but
the specificity of leukocytes is too low to jus-
tify antibiotic use except on clinical grounds.
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