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ABSTRACT

Introduction: Urinary tract infections pathogens are common among pregnant women but the
detection and treatment of asymptomatic bacteriuria in pregnancy will prevents urinary tract infection
and its consequences in pregnancy. Therefore, this research set out to determine the prevalence of
asymptomatic bacteriuria and its socio-demographic characteristics amongst pregnant women
attending antenatal clinic at the University of Abuja Teaching Hospital, Abuja.

Methodology: This was a descriptive cross-sectional study. One hundred and twenty-five
consecutive asymptomatic pregnant women who attend antenatal clinic were recruited and were
well informed to collect clean catch midstream urine aseptically.

Results: Urine samples of 125 asymptomatic pregnant women were examined and screened for
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bacteria pathogens, 16 had positive urine cultures giving asymptomatic bacteriuria prevalence rate
of 12.8%. Positive urine cultures were more common in women of low parity (81.5%) and those in
the age group 30-34 years (50.0%). It was also most common in the second trimester of pregnancy
(81.3%) and among women with tertiary education (68.8%). The bacteria isolated were sensitive to
nitrofurantoin in 87.5% of cases and to amoxyclav in 6.3% of cases.

Conclusion: The prevalence of asymptomatic bacteriuria in our centre is relatively high. Laboratory
investigations still remain relevant in corroborating the clinical entity despite no symptoms.

Keywords: Asymptomatic UTIs; prevalence rate; pregnancy; antibiogram; Gwagwalada.

1. INTRODUCTION

Urinary tract infections (UTls) are common in
pregnant women. By convention, UTI is defined
either as a lower tract (acute cystitis) or upper
tract (acute pyelonephritis) infection [1] and this
is usually encountered in pregnancy but
Obstetricians would rather start empirical
treatment with antibiotics while awaiting
laboratory evidence of bacteriuria. Asymptomatic
bacteriuria is common among women and this
could be explained by the short course of the
female urethra and its proximity to the vagina
and anus [1,2,3]. Exposure of the urogenital
system to bacteria during intercourse and
incomplete emptying of bladder in women
compared to men may also contribute to the
increased risk of asymptomatic bacteriuria [4].

Asymptomatic bacteriuria is a major risk factor
for developing symptomatic urinary tract infection
and may be associated with adverse effects on
maternal and foetal health [4]. Asymptomatic
bacteriuria is associated with increased maternal
and perinatal morbidity and mortality. Maternal
complications include respiratory insufficiency,
septicaemia, renal dysfunction, anaemia,
hypertension, pre-eclampsia and
chorioammionitis [5,6]. In the pre-antibiotic era,
acute pyelonephritis was associated with 20-50%
incidence of preterm labour [6,7].

Results of meta-analysis of seventeen cohort
studies showed a strong association between
asymptomatic bacteriuria and preterm birth and
low-birth weight [7]. In this study Romero et al
reported that women with asymptomatic
bacteriuria had a 54% higher risk of low birth
weight neonates and twice the risk of preterm
delivery compared with non-bacteriuric women
[7-14].

Escherichia coli (E. coli) is the most common
pathogen  associated with  asymptomatic
bacteriuria in most studies representing 80% of
the isolates [15,16]. Although staphylococcus is

not considered as a typical uropathogen, it was
however, the commonest pathogen isolated in
Ibadan, Benin City and Port Harcourt [17,16,15].
The most common pathogen isolated in Enugu
was E. coli [18]. E. coli was also the most
common organism isolated in Kumasi, Ghana
[19] and virtually all studies from America, United
Kingdom and Middle East [20,21,22].

The prevalence of asymptomatic bacteriuria is
generally between 2—-10% of all pregnancies and
is similar to that observed among non-pregnant
women [1,2]. The prevalence of asymptomatic
bacteriuria among men is <1% [4]. The
prevalence of UTIs can be affected and influence
by the socioeconomic status of the family, the
patient’s ethnical and cultural background. These
factors increases the risk of maternal and feotal
outcome [1,2,23,24]. In an American study, the
prevalence was found to be higher among Afro-
American multiparous women with AS genotype,
and low among the affluent white American
women [25]. In North America the prevalence is
4—-7% [20], while it is 2-5% in the United Kingdom
[21], 1.7% in Jeddah Saudi Arabia [22] and 7.3%
in Ghana [19].

While prevalence rates from most studies
including observational studies from developing
countries fall within the general range of 2-10%,
in Nigeria the prevalence of asymptomatic
bacteriuria varies from centre to centre. In Kano
and Sokoto the prevalence is 8% [26,27], 10.7%
in Ibadan [15], 15.1% in Enugu [18] and 86.6% in
Benin City [16]. Screening for asymptomatic
bacteriuria in pregnancy has become a standard
obstetric care in developed countries and most
ante natal care guidelines include screening for
and ftreatment of asymptomatic bacteriuria
[14,28,29]. The result of this study will determine
the prevalence of asymptomatic bacteriuria in
this centre which will serve as a guide to deciding
whether routine screening for asymptomatic
bacteriuria in pregnancy is beneficial or not.
Therefore, the aim of this study was to determine
the prevalence of asymptomatic bacteriuria




among pregnant women accessing antenatal
care at the University of Abuja Teaching Hospital
(UATH), Gwagwalada, Nigeria.

2. MATERIALS AND METHODS
2.1 Study Background

The study was conducted at the Department of
Obstetrics and Gynaecology; and subjects were
recruited only from antenatal clinic, University of
Abuja Teaching Hospital, Gwagwalada, Abuja,
Federal Capital Territory (F.C.T), Nigeria. The
Federal Capital Territory had a projected
population of 1,406,239 inhabitants in the year
2006, of which 157770 (11.22% approximately)
inhabitants reside in Gwagwalada [30]. The
Hospital has an average of 3,000 deliveries
annually, and annual attendees at the booking
antenatal clinic well over 5,000.

2.2 Study Population

The subjects were recruited from pregnant
women attending the antenatal clinic. The
population was a mixture of rural and urban
dwellers. Those who consented to participate in
the study were enrolled and were informed about
the need for this work using the study tools
(questionnaire and consent form).

2.3 Inclusion Criteria

i)  All pregnant women with no symptom who
gave consent

i) All women booked for antenatal care in the
hospital

2.4 Exclusion Criteria

i) Patient that discontents to be part of the
study.

ii) History of diabetes mellitus, renal disease
or sickle cell anaemia

ii) All pregnant women who are diagnosed of
parasitic plasmodiasis.

2.5 Study Design

The study was a prospective, cross sectional,
hospital based study.

2.6 Study Sample Size

The sample size was calculated using the
statistical formula of Fischer [31]:
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n=2 pq/ d?
Where:

n = minimum sample size

Z = standard deviation at 95%
interval= 1.96

P = prevalence of asymptomatic bacteriuria
(8%) [26] as local prevalence

N= the minimum sample size = 113

confidence

Therefore, the sample size was 125.
2.7 Methods

This study was conducted in conjunction with the
Clinical Microbiologist in the Department of
Medical Microbiology. The purpose of this study
was explained to the subjects before their
consent to participate was sought. The consent
form was filled by the investigator and the
subjects recruited signed the form. Interviewer-
administered, structured questionnaires were
used as the study tool. The questions outlined in
the data forms were explained to the subjects
and completed forms which contained
information that included the bio-demographic
data (such as subject age, gravid age, parity,
educational status), provisional diagnosis and
laboratory processes, such that the eventual
result was noted in the data forms and
communicated to the Obstetrician and the
patients.

3. SPECIMEN COLLECTION, TRANSPOR-
TATION AND PROCESSING

All the subjects were given plastic universal
sterile transparent container with screw cap and
were enlightened to clean the genital area three
times with lukewarm water and allowed to air dry,
avoiding chemicals. In addition, the cleaning
should be anterior to posterior in unidirectional
with the labial majora and minora held apart.
Clean catch midstream urine was collected and
submitted to the microbiology and immunology
research  laboratory  where  macroscopy,
microscopy, cultural characterization and
antibiogram were performed.

The type and quality of specimens submitted to
the laboratory usually determines the success of
isolating the bacteria. Each specimen received
should therefore be examined for quality, in
terms of amount, sterility and presence or
absence of debris [32].



The urine specimen was macroscopically
examined for turbidity, presence of blood and
divided into two equal parts. Urine obtained from
the first part (uncentrifuge urine) was used for
urinalysis and Gram'’s stain procedure while urine
from the second container were aseptically
centrifuged at 3000 rpm for 5 minutes, with the
supernatant discarded and the residue used in
inoculating blood agar and Cysteine Lactose
Electrolyte Deficient (CLED) and the remaining
residue was microscopically examined, presence
of pus cells was noted. Calibrated wire loop with
internal diameter of 5mm that delivers 0.002 ml
was used to inoculate the samples on those
media. The cultures were incubated at 37°C for
18-24 hours with adequate moisture. Positive
nitrite on urinalysis and presence of pus cells
were considered features suggestive of urinary
tract infection but the presence of at least one
Gram organism per oil-immersion field in
uncentrifuged urine or colony count of greater
than 10°/ul of urine from overnight growth on
blood agar plate was considered significant
bacteruria. After overnight incubation on the
CLED, the growth characteristics were noted and
pure growth was Gram stained [32,33]. Colonies
that were Gram positive were further
characterized using the catalase, coagulase and
novobiocin disc tests. Those with Gram negative
were further characterized using the APl 20
(Oxoid, 211667 Hampshire, UK). Gram negative
identification and iIMMVPC test (indole, motility,
methyl red, voges-proskeuer and citrate) [33].

Antibiotics susceptibility pattern was determined
using the Muller-Hinton mediaby the disk
diffusion method. Materials used were; Muller-
Hinton media, Petri dish, Antibiotics disks (oxoid,
Hamsphire, UK), Mac falance standard, sterile
swab stick, control strains (Staphylococcus
aureus ATCC 29213, Escherichia coli ATCC
25922, Pseudomonas aeruginosa ATCC 27853,
Enterococcus faecalis ATCC 29212) [24].

3.1 Data Analysis

Data were analysed using SPSS 16.0 software.
The chi square-test and Fischer exact test was
used to perform and establish any statistical
difference. Probability values of <0.05 was
considered as statistically significant.

3.2 Ethical Considerations

The study was approved by the Ethical
Committee of University of Abuja Teaching
Hospital (U.A.T.H).
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4. RESULTS

A total of 125 consecutive consenting women
who met the inclusion criteria were screened for
asymptomatic bacteriuria. The socio-
demographic characteristics of the women are
shown on Table 1. Their ages ranged between
19 and 41 years with a mean of 28.9 years +4.2.
The median and modal ages were 28 and 30
years respectively. Most of the women were
married (98.4%) while 1.6% were single. Majority
of the women (55.2%) had tertiary education;
35.2% had secondary education, 8.8% had
primary education while only 1.6% had no formal
education. Seventy-eight (77.6%) of the women
were Christians while the rest were Muslims.

Their parities ranged between 0 and 6 with a
modal parity of 0. There were 49 nullipara
(39.2%), 24(19.2%) were Para 1, 28 (22.4%)
were Para 2, 12 (9.6%) were Para 3, 6 (4.8%)
were Para 4 and 6 (4.8%) were grand multipara.
The gestational age ranged between 5 and 37
weeks with a modal gestational age of 30 weeks
and mean of 20.6+8.1 weeks. Table 1 also
showed that 16.8% were in the 1> trimester 52%
in the second and 31% in the 3" trimester.

Table 1 also showed that 32% of the women
were civil servants, 31% were house wives,
22.4% were traders, 11.2% were students and
3.2% constituted others. Majority of the women
were Igbo (40%), while 17% were Yoruba, 6.4%
were Hausa and 40% were other tribes mostly
from the north central Nigeria.

Table 1 shows that out of 125 urine samples
examined, 16 women had positive cultures,
giving a prevalence rate of 12.8% for
asymptomatic bacteriuria. The highest frequency
ratio (relative ratio) was among age group <20
years (0.33) and the lowest was among age
group 25-29 years (0.06). The association was
not statistically significant (p=0.245).

Women with parity 3-4 had the highest frequency
ratio (0.17), followed by para 1-2 (0.14) and
nullipara (0.12) while there was no bacteriuria
among the grand multipara. The Chi square test
of association between parity and significant
bacteriuria showed no significant difference
(p=0.764).

Table 1 also showed that the relative ratio for
asymptomatic bacteriuria was highest in the 3"
trimester (0.19) followed by that of the 2™
trimester (0.17) and lowest in the 1% trimester
(0.10). The highest absolute rate was however



found in the 2" trimester (81.3%). This
association was found to be statistically
significant (p=0.374).

Asymptomatic bacteriuria was also highest
among civil servants (56.3%) and lowest among
housewives (1%) and farmer (0%). The relative
ratios were 0.23, 0.14 and 0.03 for civil servants,
traders and housewives respectively. The x> was
7.703 and the p-value was 0.173 and not
statistically significant.

The prevalence was highest among married
women as all the 16 positive cases were among
the married women (100%) with a p value of
0.585 which is however not statistically
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significant. It was commonest among women
with tertiary education (68.8%) with a relative
ratio of 0.16 and lowest among those with no
formal education and primary education, 0% and
6.3% respectively but the association was not
statistically significant (p= 0.678).

Majority of the positive cases were Christians
(87.5%) while 12.5% were Muslims with relative
ratios of 0.14 and 0.07 respectively. It was
however not statistically significant (p=0.309).

Table 2 shows the bacterial pathogens isolated
from 16 women with asymptomatic bacteriuria.

Table 1. Socio-demographic characteristics of respondents

Variables Subjects (%) Significant % Relative ratio
bacteriuria
Maternal age(years)
<20 3 (2.4%) 1 6.3 0.33
20-24 13 (10.4%) 1 6.3 0.08
25-29 50 (40.0%) 3 18.8 0.06
30-34 45 (36%) 8 50.0 0.18
235 14 (11.2%) 3 18.8 0.22
Total 125 (100%) 16 100.0 X?=5.090
P =0.245
Parity Subjects (%) Significant % Relative ratio
bacteriuria
0 49 (39.2%) 6 37.8 0.12
1-2 52 (41.6%) 7 43.8 0.14
3-4 18(14.4%) 3 18.8 0.17
25 6(4.8%) 0 0.0 0
Total 125 (100%) 16 100.0 X*=1.156
P=0.764
Gestational age Subjects (%) Significant % Relative ratio
bacteriuria
1% trimester 21 (16.8%) 1 6.3 0.10
2" trimester 65 (52%) 13 81.3 0.17
3" trimester 39 (31.2%) 2 12.5 0.19
Total 125 (100%) 16 100.0 X% =5.090
P=0.374
Occupation Subjects (%) Significant % Relative ratio
bacteriuria
Housewife 39 (31.2%) 1 5.3 0.03
Civil servant 40 (32.0%) 9 56.3 0.23
trading 28 (22.4%) 4 25.0 0.14
Farming 1(0.8%) 0 0.0 0.0
Student 14 (11.2%) 2 12.5 0.13
Others 3 (2.4%) 0 0.0 0.0
Total 125 (100%) 16 100.0 X?=7.703
p=0.173
Marital status Subjects (%) Significant % Relative ratio
bacteriuria
Single 2 (1.6%) 0 0 0.0
Married 123 (98.4%) 16 100.0 0.13
Total 125 (100%) 16 100.0 X?=0.298
P=0.585




E. coli was the commonest bacteria isolated
(56.3%), followed by beta haemolytic
streptococcus (18.3%), Klebsiella pneumoniae
(12.5%) and staphylococcus (12.5%).The overall
sensitivity of all the bacteria to the tested
antibiotics was as follows: Nitrofurantoin 87.5%,

meticillin 68.5%, ciprofloxacin 31.3%,
erythromycin ~ 31.4%, gentamicin  37.5%,
amoxyclav  6.3%, cotrimoxazole 12.5%,

ceftriaxone 56.3% and ofloxacin 68.8%.

Table 2. Isolated bacterial pathogens

Bacteria Number (% )
E. coli 9 (56.3)
Klebsiella spp 2 (12.5)
Streptococcus spp 3(18.8)
Staphylococcus spp 2 (12.5)
Others 0 (0.0)

Total 16 (100.0)

Table 3 shows the sensitivities and resistance
patterns of various antibiotics to the individual
bacteria. The table showed that 100% of the E.
coli were sensitive to ofloxacin while 88.9% were
sensitive  to meticillin, ceftriaxone  and
gentamicin. Fifty percent (50%) of E. coli were
sensitive and 50% resistant to ciprofloxacin while
44 4% were sensitive to and 44.4% resistant to
amoxyclav. In 11.2% of E. coli, the sensitivity for
amoxyclav was not tested. Only 22.2% of E. coli
were sensitive to cotrimoxazole, 55.6% were
resistant and 11.1% were not tested. Only 22.8%
of E. coli was sensitive to erythromycin while
77.8% were resistant. Nitrofurantoin was
sensitive against 89.0% of E. coli while 11.1%
were resistant to it. The sensitivities of
streptococcus to antibiotics were as follows:
Nitrofurantoin  (100%), gentamicin (88.9%),
ceftriaxone  (100%), methicillin ~ (88.9%),
ciprofloxacin (66.7%), erythromycin (33.3%) and
cotrimoxazole (33.3%). Klebsiella pneumoniae
were 100% sensitive to meticillin, cotrimoxazole,
ofloxacin, nitrofurantoin, gentamicin, ciprofloxacin
and ceftriaxone. They were however 50%
sensitive and 50% resistant to amoxyclav. The
staphylococci were 100% resistant to amoxyclav
and cotrimoxazole, while they are 100% sensitive
to ciprofloxacin and erythromycin. They were
however 50% sensitive and 50% resistant to
nitrofurantoin.

5. DISCUSSION

The prevalence rate for asymptomatic bacteriuria
of 12.8% in this study was higher than rates
reported from Kano, Sokoto and Ibadan [18-20].
It was also higher than the general prevalence of
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2-10% from the Cochrane review by Smail and
Vazquez [1]. It is however lower than rates from
Enugu and Benin-city [21,22]. This difference
could be due to the more heterogeneous study
population in this study.

The prevalence rate of asymptomatic bacteriuria
was higher among the 30-34 and =35 year age
groups with relative ratios of 0.18 and 0.22
respectively. This is consistent with findings from
similar studies from cochrane review, Jeddah,
Ghana, Kano, Ibadan and Enugu which showed
that the prevalence of asymptomatic bacteriuria
increases with age [1,16-21]. The study revealed
that the prevalence was highest in the second
trimester with a rate of 81.3% in this centre. This
finding was also consistent with findings from
similar studies from Kano, Sokoto, Enugu, and
Ibadan [18-21]. It is however in contrast with the
finding from Nnewi where the prevalence was
highest in the third trimester [34].

This study showed that asymptomatic bacteriuria
is commoner among women of low parity (0-2)
with a prevalence of 82.1% which is in keeping
with studies from Ibadan [20] and llorin [35]. This
finding is however in disagreement with similar
study in Ghana where the highest prevalence
was found among women with high parity [17].
The prevalence of the condition in this study was
lowest among grand multipara which is similar to
the finding from llorin [35] but not in keeping with
results from other studies which showed higher
prevalence rate among higher parity [3].

The close association between asymptomatic
bacteriuria and low socioeconomic class has
been documented by various researchers
[35,36,37]. However, from this study, the highest
prevalence of asymptomatic bacteriuria was
found among women with tertiary education
(68.8%). The reason for this could not be
explained but this finding was in agreement with
similar studies from Ibadan and llorin where a
higher proportion of cases of asymptomatic
bacteriuria was found among women with tertiary
eduction [36]. Civil servants had the highest
prevalence of 56.3% while housewives and other
occupation had low prevalence of 6.3% and 0%
respectively. This could be due to infrequent
voiding of urine by civil servants either due to the
tight schedule of work or non conducive toilets
resulting in prolonged retention of urine in the
bladder which promotes bacterial growth.

Researchers have associated sexual activity with
asymptomatic bacteriuria [1,2,4]. This study
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Table 3. Antibiotic sensitivity and resistance of isolates

Bacteria Meticillin Amoxyclav Cotrimoxazole Ofloxacin  Nitrofurantoin Gentamicin Erythromycin Ciprofloxacin  Ceftriaxone
E. coli 88.9% S 44.4% S 222% S 100% S 88.9% S 88.9% S 22.2% S 50% S 88.9% S
11.1% 44.4% R 55.6% R 11.1% R 11.1% R 77.8% R 50% R 11.1R
11.1NT 22.2% NT
Klebsiella spp  100% S 50% S 100% S 100% S 100% S 100% S 100% S 100% S 100% S
50% R
Strept. spp 88.9% S 100% R 33.3% S 66.7% S 100% S 88.9% S 33.3% S 66.7% S 100% S
11.1R 66.7% R 33.3% R 11.1% R 67.7% R 33.3% R
Staph spp NT 100% R 100% R NT 50% S NT 100% S 100% S NT
50% R

S= Sensitive; R= Resistant; NT= Not Tested



revealed that all the cases of asymptomatic
bacteriuria were among married women and
none of the unmarried ones had bacteriuria. The
two unmarried women were actually junior
secondary school students who conceived
through their fellow school mates. This could be
due to the fact that sexual intercourse among the
married women is likely to be more regular
compared to the young unmarried women in this
study.

The Christians had a higher prevalence of 87.5%
compared with the Muslims with a prevalence of
12.5%. Similar finding was reported in Ibadan
and llorin [20,32]. The possible reason may be
due the regular vulval and anal washing after
urination or defaecation among the Muslims
[20,35]. However the population of the Christians
among the subjects was much higher than that of
the Muslims in this study. From the analysis
there was ethnic variation in the study.

E. coli was the commonest pathogen isolated in
this study (56.3%) and this was consistent with
most studies from within and outside Nigeria
[1,16-19,21]. E. coli were predominantly (88.9%)
sensitive to nitrofurantoin, levofloxacin,
ceftriaxone and gentamicin. These findings are
consistent with findings from several studies
including Ghana, Ibadan, kano, Sokoto, Ibadan,
Enugu [16-21]. Erythromycin and amoxyclav
(amoxicillin / clavulanic acid) were poorly
sensitive to E. coli. Streptococcus, klebsiella and
staphylococcus were highly sensitive to
nitrofurantoin, levofloxacin, ceftriaxone and
gentamicin. Gentamicin is however nephrotoxic
and levofloxacin has an effect on foetal bone
development.

6. CONCLUSION

The prevalence rate for asymptomatic bacteriuria
in this centre (12.8%) was high. Asymptomatic
bacteriuria was more common among civil
servants, women with tertiary education,
Christians, low parity, during second trimester of
pregnancy and married women compared to their
unmarried group. The Igbo had the highest
absolute number but the Yoruba tribe had the
highest relative (frequency) ratio of asymptomatic
bacteriuria.

The commonest bacteria isolated were E. coli
with a proportion of 56.3% followed by group B
haemolytic streptococci (18.8%) and klebsiella
and staphylococci with 12.5% each. Most of the
bacteria isolated (87.5%) were sensitive to
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nitrofurantoin, ofloxacin (68.8%) and ceftriaxone
(56.3%). The bacteria were least sensitive to
amoxyclav (12.5%).

E. coli was highly sensitive to nitrofurantoin,
gentamicin and ofloxacin, while Streptococcus
was highly sensitive to nitrofurantoin,
cotrimoxazole, ceftriaxone and ciprofloxacin.
Klebsiella was highly sensitive to nitrofurantoin,
cotrimoxazole, ofloxacin, gentamicin  and
ceftriaxone, while staphylococcus was sensitive
to ciprofloxacin and erythromycin.

7. RECOMMENDATION

High prevalence rate for asymptomatic
bacteriuria in this centre necessitates routine
screening in the second trimester. The treatment
for asymptomatic bacteriuria should be based on
sensitivity testing and the safety profile of the
antibiotic. If empirical treatment is considered
then nitrofurantoin should be the antibiotic of first
choice. A follow up study of the women with
positive cultures after treatment is
recommended, to evaluate the clearance and
recurrence rates and the outcome of their
pregnancies.
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