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Abstract The prevalence of asymptomatic bacteriuria
among the pregnant women receiving antenatal care at
Federal Medical Centre Owerri, Nigeria was studied using
one hundred and forty urine samples from the pregnant
women in the in-patient and out-patient departments.
Thirty-five of the women had significant bacteriuria, with a
prevalence rate of 25%. The bacteria in the samples were
Escherichia coli, Staphylococcus aureus, Pseudomonas
aeruginosa and Proteus mirabilis. Escherichia coli occurred
most frequently (40%) while Pseudomonas aeruginosa had
the lowest frequency of occurrence (14%) in the samples.
The infection was most prevalent among the women aged
between 21 and 30 years (38.1%) and lowest among those
between 41 and 50 years of age (9.4%). The prevalence was
highest among the pregnant farmers and lowest among the
pregnant civil servants in both the in-patient and out-patient
departments. Pregnant women in the out-patient department
had a higher prevalence than the women in the in-patient
department. Pregnancy promotes the progression of
asymptomatic to symptomatic bacteriuria with its
consequences such as pyelonephritis, urinary tract infections
and increased foetal mortality, therefore regular urine
analysis of all pregnant women by certified health authorities
is recommended.
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1. Introduction

Bacteriuria refers to the presence of bacteria in urine. The
upper urethra is the most frequent site of infection within the
urinary tract but the entire system is always at risk of
invasion by bacteria once one of the parts is infected. [1]. It is
generally accepted that 10° or more colony forming units of
bacteria per milliliter of urine is significant bacetriuria

whether the patient is symptomatic or asymptomatic [2,3].

Asymptomatic bacteriuria is a condition in which urine
culture reveals the presence of more than 100,000 bacteria
per milliliter but without the patient showing symptoms of
urinary tract infection. This is common during pregnancy
and if untreated could lead to serious complications.
Untreated asymptomatic bacteriuria is a risk factor for acute
cystitis (40%) and pyelonephritis (25-30%) in pregnancy [4].

The apparent reduction in immunity of pregnant women
appears to encourage the growth of both commensal and
non-commensal microorganisms [4]. The physiological
increase in plasma volume during pregnancy decreases urine
concentration and up to 70% pregnant women develop
glucouria, which encourages bacterial growth in the urine.

Pregnancy causes numerous changes in the woman’s body.
Hormonal and mechanical changes increase the risk of
urinary stasis and vesicoureteral reflux. These changes
including shortness of the urethra and difficulty with hygiene
due to a distended belly, increase the frequency of urinary
tract infections in pregnant women. Urinary tract infections
are one of the most common bacterial infections during
pregnancy [5].

Women with asymptomatic bacteriuria show a variable
degree of local urinary immune response. Approximately
one third to half of elderly women with asymptomatic
bacteriuria have elevated antibody levels compared with
non-bacteriuria women. Urinary cytokines have been shown
to be more frequently present in women with asymptomatic
bacteriuria [6].

Various researchers have reported the prevalence of
asymptomatic bateriuria among pregnant women and their
effect on the reduction in immunity [7]. Increased risk of
infection of pregnant women and foetus as a result of
asymptomatic bacteriuria has been reported [8]. Pregnancy
enhances the progression from asymptomatic to
symptomatic bacteriuria which could lead to pyelonephritis
and obstetric outcomes such as prematurity, low birth weight
and higher foetal mortality rates [9,10,11].
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The adverse effects of undiagnosed asymptomatic
bacteriuria on mother and child have made researchers to
recommend routine urine culture for all pregnant women
attending antenatal clinic to prevent mother and child from
any form of complication that may arise due to infection
[8,12]

In many hospitals in Nigeria, routine urine culture is not
carried out on antenatal patients probably due to cost
implications and time factor, instead many clinicians opt for
the dipstick method for assessing urine in pregnant women
[9]. However, the dipstick method cannot quantify the extent
of infection in such patients as well as provide antimicrobial
therapy which is usually seen in the case of culture [13]
rather, the attention of health care providers is usually on the
presence of glucose and protein in urine specimens with less
attention on the possible asymptomatic infections. [11].

This study was carried out to determine the prevalence of
asymptomatic bacteriuria among the pregnant women
receiving antenatal care at Federal Medical Centre Owerri,
Nigeria. It is hoped that the result of this study would aid the
planners of the health care delivery system in Nigeria in the
formulation of policies and programmes for the control of
urinary tract infections especially among pregnant women.

2. Materials and Methods

2.1. Samples Collection

Mid-stream urine samples were obtained from one
hundred and forty pregnant women receiving antenatal care
at Federal Medical Centre Owerri, Nigeria between July and
September, 2015. Seventy of the samples care from
in-patient while the other seventy samples came from the
out-patient department of the medical centre. The patients
were aged between sixteen and fifty years. The pregnant
women whose urine samples were examined were
housewives, traders, farmers and civil servants. The women
were in their second trimester of pregnancy and their oral
consent was sought and obtained before the samples
collection.

The samples were collected in sterile urine bottles by the
patients in the morning of the day of investigation and
conveyed to the laboratory on ice packs. The time taken for
the samples to reach the laboratory was thirty minutes while
analysis was carried out within two hours of samples
collection. The samples were serially-diluted before use.

2.2. Isolation of the Total Bacteria in the Urine Samples

The spread plate technique was used with Cysteine
Lactose Electrolyte Deficient (CLED) Agar as the culture
medium. One milliliter of the serially-diluted urine sample
(10°) was introduced with a sterile pipette into a sterile
culture plate containing the medium and evenly spread with
a sterile glass spreader. The medium had ketoconazole at a

concentration of 0.05mg/ml added to inhibit fungal growth.
The plates were covered and incubated at 35°C for twenty
four hours. The bacterial colonies that developed were
subcultured on sterile nutrient agar (NA) plates and later
stored on sterile NA slants for characterization and
identification.

2.3. Isolation of Total Coliform Bacteria

One milliliter of the serially-diluted (10% was spread
uniformly on the surface of MacConkey’s Agar contained in
a petri dish. The plate had ketoconazole at a concentration of
0.05mg/ml to inhibit fungal growth. Incubation was carried
out in an inverted position at 35°C for 24 hours after which
the coliform bacteria that developed were purified by
repeated subculturing and later stored on sterile nutrient agar
slants for characterization and identification.

2.4. Isolation of Faecal Coliform Bacteria

One milliliter of the serially-diluted sample (10%) was
introduced onto the surface of eosin methylene blue agar
contained in a petri dish. The petri dish also had
ketoconazole at a concentration of 0.05mg/ml added to
inhibit fungal growth. The sample was evenly spread on the
medium with a sterile wire loop. Incubation was carried out
in an inverted position at 35°C for twenty four hours. The
colonies that developed after incubation were subcultured on
sterile nutrient agar plates and later stored on sterile NA
slants for further tests.

2.5. Characterization and Identification of the Isolates

The morphological and biochemical characteristics of the
isolates were determined. Gram staining, indole, coagulase,
voges proskaeur, methyl red, citrate utilization, catalase,
spore, carbohydrate fermentation and oxidase tests were
performed as carried out by Onuorah et al [14]. The isolates
were identified as described by Holt et al [15].

2.6. Statistical Analysis of Data

The data were analyzed using SPSS 19.0 window
packages. Significance of the prevalence of asymptomatic
bacteriuria was determined by chi-square test at P<0.05.

3. Results

The urine samples obtained from one hundred and forty
pregnant women receiving antenatal care at the in-patient
and out-patient departments of Federal Medical Centre,
Owerri, Nigeria were examined for asymptomatic bacteriuria.
The prevalence of bacteriuria in the pregnant women is
shown in Table 1. Thirty-five of the samples were found to
contain bacterial cells in excess of 10°/ml, indicating
significant bacteriuria.
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Table 1. Prevalence of Asymptomatic Bacteriuria among the Pregnant
Women
Pregnant Number 1&Nsu$bi;1rlv;ttlilc Prevalence
Women Examined ymp L (%)
Bacteriuria
Out-Patient 70 21 15.0
Women
In-Patient 70 14 100
Women
Total 140 35 25.0

The bacterial isolates from the urine samples of the
pregnant women and their frequency of occurrence are
shown in Table 2. They were mostly gram negative rods.
Escherichia coli occurred most frequently (40%), while
Pseudomonas aeruginosa had the least frequency of
occurrence (14%).

Table 2. Bacterial Isolates from the Urine Samples of the Pregnant
Women and their frequency of occurrence.

Isolates Identity Number Frequency of
Isolated occurrence
1 Escherichia coli 20 40
2 Staphylococcus 15 30
aureus
3 Pseudo.monas 7 14
aeruginosa
4 Proteus mirabilis 8 16

The occurrence of asymptomatic bacteriuria in the
pregnant women according to the age groups is shown in
Table 3. The occurrence was most in the women between 21
and 30 years of age (38.1%) and lowest in those between 41
and 50 years (9.4%).

Table 3. Occurrence of Asymptomatic Bacteriuria among the Pregnant
Women According to the Age Groups

Age Number Number w1tl‘1 Percentage
. Asymptomatic
Group Examined . Occurrence
Bacteriuria

16-20 50 18 36.0
21-30 21 8 38.1
31-40 37 6 16.2
41-50 32 3 9.4

The occurrence of asymptomatic bacteriuria according to
the socio-economic status of the pregnant in-patient women
is shown in Table 4. The occurrence was most among
farmers (27.6%) and lowest among the civil servants
(10.0%)..

Table 4. Occurrence of Asymptomatic Bacteriuria According to the
Socio-Economic Status of the In-Patient Pregnant Women

Social- Number with
. Number . Percentage
Economic . Asymptomatic
Examined _ Occurrence
Status Bacteriuria
Housewives 23 3 13.0
Traders 19 5 26.3
Farmers 18 5 27.6
Civil Servants 10 1 10.0

The occurrence of asymptomatic bacteriuria according to
the socio-economic status of the pregnant out-patient women
is presented in Table 5. The occurrence was also highest
among the pregnant farmers (34.8%) and lowest among the
pregnant civil servants (26.7%)

Table 5. Prevalence of Asymptomatic Bacteriuria According to the
Socio-Economic Status of the Out-Patient Pregnant Women

Social- Number with
. Number . Percentage
Economic . Asymptomatic
Examined I Occurrence
Status Bacteriuria
Housewives 11 3 27.3
Traders 21 6 28.6
Farmers 23 8 34.8
Civil Servants 15 4 26.7

4. Discussion

In this work, out of the one hundred and forty urine
samples from pregnant women in both the in-patient and
out-patient departments of Federal Medical Centre Owerri,
thirty-five showed significant bacteriuria, giving a
prevalence rate of 25% (Table 1). The prevalence was higher
in the pregnant women in the out-patient department than in
the in-patient department. This may be due to the fact that the
in-patient pregnant women were receiving adequate medical
care than their out-patient counterparts.

The relatively high prevalence obtained in this work may
have been influenced by time taken for the transportation of
the samples from the collection point to the processing
laboratory which could have encouraged the multiplication
of the bacteria in such samples and poor personal hygiene of
the women due to their distended stomachs. Atlas [13]
reported that rural dwellage, socio-economic status, sex habit
and personal hygiene do affect the prevalence of significant
bacteriuria.

The bacterial isolates from the urine samples from the
pregnant women were Escherichia coli, Staphylococcus
aureus, Pseudomonas aeruginosa and Proteus mirabilis
(Table 2). Ayoade at al [16] also isolated Staphylococcus
aureus, Escherichia coli, Pseudomonas and Klebsiella in the
urine samples of the university students with asymptomatic
urinary tract infections they examined while Ugbogu et al
[17] isolated Staphylococcus aureus, Proteus, Escherichia
coli and Klebsiella from the urine samples of the pregnant
women with asymptomatic bacteriuria in Aba, Abia State,
Nigeria. Bloomberg et al [8] also isolated Staphylococcus
aureus, Escherichia coli, Proteus and Pseudomonas from
the urine samples of pregnant women in rural Tanzania.

A greater percentage of the positive cases were due to
gram-negative rods indicating that they are the most
predominant causative agents of urinary tract infections.
This result is in agreement with the finding of Montgomerie
[3] who reported that the higher incidence of gram-negative
rods may be because they form a greater proportion of the
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microflora of the gastro intestinal tract. Orenstein and Wong
[18] also reported the dominance of gram-negative
organisms in the urine samples of the adults they examined.
The presence of the gram-positive coccus, Staphylococcus
aureus indicated that the gram-positive cocci are also
causative agents of urinary tract infections. Their presence in
low number may due to the fact that they are normal flora of
the skin and hence form a lesser proportion of the microflora
of the gastrointestinal tract.

Escherichia coli occurred most frequently (40%), while
Pseudomonas aeruginosa had the least frequency of
occurrence (14%) in the urine samples (Table 2). Ugbogu et
al [17] however reported a frequency of isolation of 39.2%,
9.8%, 33.3% and 17.6% for Staphylococcus aureus, Proteus,
Escherichia coli and Klebsiella respectively in the urine
samples they studied, while Bloomberg et al [8] isolated
Staphylococcus (27.1%), Escherichia coli (25.4%), Proteus
(10.2%) and Pseudomonas (5.1%) in the urine samples of the
pregnant woman they examined. The wvariation in the
frequency of isolation may be attributed to the nature of the
samples, the period between collection and analysis of
samples and the method of analysis.

Escherichia coli were the dominant bacterium isolated
from the samples. This result agreed with the work of
Richardson [19], Brooks [20] and Orenstein and Wong [18]
regarding the dominance of Escherichia coli in the causation
of urinary tract infections. Escherichia coli were the most
common gram-negative rod isolated from the samples. The
bacterial isolates came from the urinary bladder of the
women as the samples were collected aseptically into sterile
screw-capped bottles and also analyzed aseptically in a
hygienic environment.

The prevalence of asymptomatic bacteriuria in the
pregnant women was most in those between 21 and 30 years
of age (38.1%) and least in those between 41 and 50 years
(9.4%) of age (Table 3.). This result is in conformity with the
work of Ahmad, [21] who reported that most of the female
urinary tract infection patients with significant bacteriuria in
Kashmir were between 21 and 30 years. Bloomberg et al [8],
however reported that their urinary tract bacterial isolates
were predominant in pregnant women between 31 and 35
years.

The occurrence of asymptomatic bacteriuria was most
among the pregnant farmers (in-patient, 27.6%, out-patient,
34.8%). The occurrence was significantly higher in the
pregnant farmers compared to other socio-economic classes
(Table 4 and 5). This may be attributed to the poor hygiene
level of the pregnant farmers. This result is in agreement
with Bloomberg et al [8] who reported that pregnant farmers
were mostly infected with urinary tract bacteria in rural
Tanzania.

Asymptomatic bacteriuria was high among the pregnant
woman studied (25%). Routine urine tests should be carried
out on all antenatal pregnant women in other to identify any
unsuspecting infection. This will assist in the reduction of
pregnancy-related maternal and obstetric complications.

5. Conclusions

This study showed that age and socio-economic status
contributed tremendously to the prevalence of asymptomatic
bacteriuria among the pregnant women whose urine samples
were examined. The incidence was higher in the out-patients
than the in-patients. Escherichia coli was the dominant
bacterium isolated. Pregnant women are advised to consult
qualified and experienced medical personnel for appropriate
diagnosis, control and treatment of pregnancy-related
urinary tract infections.
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