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Abstract
This study assessed the prevalence of asymptomatic bacteriuria and the antibiotic susceptibility
pattern of the urinary bacterial isolates from pregnant women attending antenatal care clinic
at Abia state University Teaching Hospital, Aba, Abia State, Nigeria. Mid-stream urine samples
were collected from 100 pregnant women attending antenatal care at Abia state University
Teaching Hospital, Aba, Abia State, Nigeria between the ages of 18-49 years. Each specimen was
cultured on Cystine Lactose Electrolyte Deficient (CLED) agar using standard bacteriological
methods. Identification of suspected colonies and antibiotic sensitivity testing were done.
Thirty-eight samples (38) which represent 38.0% showed significant bacteriuria while 62
samples (62.0%) showed no bacteriuria or no significant bacterial growth. Escherichia coli was
found to be the most predominant, (36.8%) followed by Proteus spp, (21.1%), Psedomonas
aeruginosa (18.4%), Staphylococcus aureus (15.8%) and the least Klebsiella spp. (7.9%).
Nitrofurantoin, Ciprofloxacin, Ofloxacin, Gentamicin and Ceftazidime were very effective
antimicrobial agents against the isolates while the isolates were highly resistant to Cefexime
and Augmentin (Co-amoxiclav). E. coli was the most common bacteria for asymptomatic
bacteruria among pregnant women attending antenatal care at Abia state University Teaching
Hospital, Aba, Abia State, Nigeria in this study. Education on the importance of inclusion of urine
screening in antenatal care should be emphasized.
Keywords
Bacteriuria, asymptomatic, antibiotic susceptibility pattern, urinary bacterial isolates, pregnant
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INTRODUCTION
site of infection within the urinary tract, but the
Bacteriuria is a clinical condition that refers to the entire system is always at risk of invasion by bacteria
presence of one or more bacteria in urine. It is once one of the parts is infected (22).
basically a disease condition caused by a wide variety The term 'bacteriuria' means the presence of
of bacteria. The upper urethra is the most frequent bacteria in urine. It may results from contamination
DOI: https://doi.org/10.21276/ijpbs.2019.10.1.1

Uchechukwu C F* et al
www.ijpbs.com or www.ijpbsonline.com

1

ISSN: 2230-7605 (Online); ISSN: 2321-3272 (Print)
Int J Pharm Biol Sci.
during or after collection of urine or it may indicate
the presence of bacteria in bladder urine.
To distinguish among these possibilities, the term
“significant bacteriuria” was introduced which was
defined as the occurrence of 10 5 or more bacteria per
ml of voided midstream urine aseptically collected.
Bacteriuria can be divided into symptomatic and
asymptomatic (22).
Asymptomatic bacteriuria refers to the presence and
multiplication of bacteria in the bladder urine in the
absence of symptoms of urinary tract infection while
symptoms are present in symptomatic cases.
Bacterial infections of the urinary tract are
commonly seen in outpatients, hospitalized patients
and apparently healthy populations.
Asymptomatic bacteriuria occurs reliably more
frequently in females as compared with males and it
is a major criterion of urinary tract infection (UTI)
(22). Reasons adduced to this include shorter and
wider urethra and its proximity to the anus.
Asymptomatic bacteriuria (ASB) accounts for 2-10%
pregnancies in developed countries while incidence
is much more in developing and under- developed
countries.
Asymptomatic bacteriuria is a major risk factor for
the development of urinary tract infections (UTIs)
during pregnancy resulting in serious medical and
obstetrical complications if untreated. In pregnancy,
various hormonal and mechanical changes lead to
significant alterations in the urinary tract like
dilatation, decrease in peristalsis in the ureter and
decrease in bladder tone. In addition, the
physiological increase in plasma volume during
pregnancy, decreases urine concentration leading to
decreased ability of the lower urinary tract to resist
invading organisms (14) .These changes have a
profound impact on the acquisition and natural
history of bacteriuria and lead to an otherwise
healthy woman susceptible to serious infection
complications. Also, a number of conditions like low
socioeconomic status, multiparty, illiteracy, medical
disorders like diabetes mellitus and sickle cell trait
are also associated with increased incidence of
asymptomatic bacteriuria in pregnancy (14).
Symptomatic bacteriuria poses no problems because
of its easy diagnosis and treatment due to its overt
symptoms but asymptomatic bacteriuria is difficult
to diagnose which is more common in pregnant
women.
Therefore, to prevent untoward complications in the
mother and baby that may arise due to
asymptomatic bacteriuria; it has been suggested to
do routine screening for all pregnant women
attending the antenatal clinic even in the absence of
symptoms (23).
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Knowledge of the nature, cause and outcome of
bacteriuria has obviously been based on the study of
the development of symptoms and signs over a
period of time. This infection in adult usually leads to
the irritation of urethral mucosa, causing frequent
painful urination with turbid urine (21). In infants
there may be unexplained jaundice or an appearance
suggestive of sepsis. In healthy individuals the
normal kidney and bladder urine are sterile, but the
urethral and introital flora consist largely of nonpathogenic
Corynebacterium,
Lactobacillus,
Staphylococcus epidermis, Gardnerel lavaginalis and
non-haemolytic streptococci, while E-coli may be
absent or found in small quantities.
The state of bacteriuria is detected by qualitative
urine culture indicated by finding more than 10 5
colony forming units (CFU).
Urinary tract infection (UTI) is a common health
problem among women compared with men due to
shorter urethra, closer proximity of the anus with
vagina, and pathogen entry facilitated by sexual
activity (15). It is estimated that one in three women
of childbearing age contracts urinary tract infection
which may manifest symptoms or remain
asymptomatic (11). Pregnant women are more
susceptible to urinary tract infection, owing to
altered anatomical and physiological state during
pregnancy (1).
In Nigeria and many other developing countries,
routine urine culture for detecting asymptomatic
bacteriuria is not carried out for antenatal women
probably due to cost and delay in obtaining culture
result (18). Strip urinalysis is often preferred by most
clinicians to culture in accessing urine in pregnant
women because of speed and simplicity. Though this
method can detect presence of protein, nitrite, and
leucocytes esterase enzyme which may suggest
bacteriuria, its sensitivity is low (8). Moreover, unlike
culture, strip urinalysis fails to identify the etiologic
agents and the antibiotic sensitivity pattern. This
practice will not allow for proper management of
urinary tract infection in pregnant women attending
antenatal care thus increasing their risk of coming
down with complications.
Due to the above reasons, the burden of urinary tract
infection in pregnant women and its associated
complications in this environment may still be highly
underestimated.
MATHERIALS AND METHODS
This was a prospective descriptive study among
asymptomatic pregnant women attending their
antenatal clinic visit at the antenatal clinical at Abia
State University Teaching Hospital, Aba between
March to July, 2016.
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Systematic random sampling technique was
employed in recruiting 100 subjects who met the
stated criteria. A structured questionnaire containing
information on biodata was administered on all
recruited subjects at booking. The study was
approved by the Ethical Research Committee of the
hospital.
LABORATORY PROCEDURE
About 5ml of midstream urine was collected into a
sterile universal bottle and the samples taken to
microbiology laboratory for analysis within 2 hours of
collection.
URINE CULTURE
Urine culture was done with 0.001 ml of well mixed
urine delivered by a sterile calibrated wire loop and
plated on Cysteine lactose electrolyte deficient agar
(CLED) agar plates, which were incubated aerobically
at 35-37oC for 24 hours. Repeat culture was ordered
for contaminated specimens. Each significant isolate
was identified by colonial morphology, gram staining
and biochemical reactions according to standard
procedure. Antibiotic sensitivity testing was done by
emulsifying selected isolates in normal saline at a
turbidity compared to 0.5 Mac Farland’s standard.
Using sterile swabs, suspensions were inoculated on
Muller-Hinton agar in accordance with modified
Kirby-Bauer method and incubated at 35-37oC for
18-24 hrs. multiple antibiotic impregnated discs
including; gentamicin (10 μg), cefuroxime (25 μg),
augmentin (30μg), ofloxacin (30 μg), nitrofurantoin

(300 μg), ciprofloxacin (5μg), cefixime (25μg),
ceftazidime (30μg) and cefuroxime (30μg) were
tested against gram-positive and gram-negative
organisms as appropriate. Interpretation was done
by comparing the diameter of zone of inhibition with
those of a standard table in three grades of
susceptibility which are sensitive, intermediate and
resistant.
RESULTS
Out of the 100 specimens screened, 38(38%) had
asymptomatic bacteriuria while 62(62%) had none.
The highest percent occurrence was among the age
group 18-25 (50%) followed by 34-41 (39.4%) while
26-38 had the least prevalence. Women at their 3 rd
trimester were most infected (39%) followed by
those at their second trimester (36.4%) while none in
the first trimester was infected. Table 1 shows the
socio-demographic characteristics of women
screened for asymptomatic bacteriuria. Table 2
shows the prevalence of bacteria isolated from urine
of women attending antenatal care at Abia State
University Teaching Hospital, Aba, Abia State. Table
3 shows the antibiotic sensitivity pattern of bacterial
isolates from pregnant women attending antenatal
care at Abia State University Teaching Hospital, Aba,
Abia State. Figure 1 shows average percentage
susceptibility of different antimicrobial agents
against bacteria isolated from urine sample of
pregnant women attending antenatal care at Abia
State University Teaching Hospital, Aba, Abia State.

Table 1: Socio-demographic characteristics of women attending antenatal care at Abia State
Teaching Hospital, Aba, Abia State. Screened for asymptomatic bacteriuria.
Characteristics
Age (Years)
18 – 25
26 – 33
34 – 41
42 – 49
Marital Status
Married
Single
Educational Level
None
Primary
Secondary
Tertiary
Religion
Christianity
Islam
Parity
1
2

No. screened

No. Infected

% Infected

2.0
65.0
33.0
0.0

1.0
24.0
13.0
0.0

50.0
36.9
39.4
0.0

100.0
0.0

38.0
0.0

38.0
0.0

0.0
0.0
30.0
70.0

0.0
0.0
18.0
20.0

0.0
0.0
60.0
28.6

100.0
0.0

38.0
0.0

38.0
0.0

35.0
25.0

10.0
10.0

28.6
40.0
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3 and above
Gestation age
First Trimester
Second Trimester
Third Trimester

40.0

18.0

45.0

1.0
22.0
77.0

0.0
8.0
30.0

0.0
36.4
39.0

Table 2: Prevalence of bacteria isolated from urine of pregnant women attending antenatal care at Abia
State University Teaching Hospital, Aba, Abia State.
Organisms

No. Isolated

Proteus species
Pseudomonas aeruginosa
Staphylococcus aureus
Klebsiella species
Escherichia coli
Total

% Isolated

8.0
7.0
6.0
3.0
14.0
38.0

21.1
18.4
15.8
7.9
36.8
100.0

Table 3: Antibiotic susceptibility pattern of bacteria isolates from pregnant women attending antenatal care
at Abia State University Teaching Hospital, Aba, Abia State.
Antimicrobial
Average
Agent

Ceftazidime
Cefuroxime
Gentamicin
Ciprofloxacin
Ofloxacin
Nitrofurantoin
Cefixime
Augmentin

Strains sensitive to the antimicrobial agent
E. coli
(n = 14)

S. aureus
(n = 6)

11(79%)
7(50%)
12(86%)
9(64%)
10(71%)
11(79%)
4(29%)
3(21%)

6(100%)
2(33%)
4(67%)
2(33%)
4(67%)
6(100%)
2(33%)
0(0%)

Klebsiella spp
(n = 3)
1(33%)
2(67%)
1(33%)
3(100%)
2(67%)
0(0%)
0(0%)
1(33%)

P. aeruginosa
(n = 7)

Proteus spp (%)
(n = 8)

3(43%)
2(29%)
5(71%)
7(100%)
4(57%)
6(86%)
2(29%)
1(14%)

4(50%)
2(25%)
4(50%)
6(75%)
5(63%)
0(0%)
1(13%)
0(0%)

5(61%)
3(41%)
5(61%)
5(75%)
5(65%)
5(53%)
2(21%)
1(14%)

Figure 1: Average percentage susceptibility of different antimicrobial agents against bacteria isolated from
urine sample of pregnant women attending antenatal care at Abia State University Teaching Hospital, Aba,
Abia State.
DISCUSSION
higher chances of pregnancy being planned and thus
The women involved in the study were mainly presentation to antenatal care compared to singles.
between 18 – 49 years of age. All women (100.0%) The literacy rate was quite high with 70.0% having
were married and this could be associated with the tertiary education and 30.0% having secondary
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education. The high literacy level of the respondents
as observed in this study could be explained by the
fact that higher educational attainment of both
partners is one of the factors that have a positive
influence on the utilization of antenatal service in
Nigeria, as also reported in previous studies (9).
The women were also mainly of low parity (60.0%).
These were both in keeping with other studies which
found antenatal booking to be high in women with at
least secondary school education and low parity
(19;17). All the women (100.0%) were Christians. This
may be explained by the fact that Abia State is a
predominantly Christian community. Exactly 40.0%
of the women were self employed, 18.0% were
traders, 30.0% were civil servants and 12.0% were
students. About 77.0% of the women were in their
3rd trimesters, 22.0% were in their 2 nd trimester and
only 1.0% was in 1st trimester. This could be
explained by the fact that pregnant women in this
environment tend to book for antenatal care late.
This finding is similar to a study in Enugu, Nigeria that
reported that 92.2% of women booked for antenatal
care after the first trimester (12). Most pregnant
women view antenatal care as curative rather than
preventive and therefore do not understand why
they should book early when they feel they do not
have problems.
This study found 38.0 cases of significant bacteriuria
among the 100.0 pregnant women screened giving a
prevalence of 38.0%. This is higher than the reported
prevalence from Lagos, Ibadan, Sagamu and Ile-Ife of
4.0%, 12.0%, 23.9% and 26.0% respectively
(26,27,29,2). This high prevalence might be due to
the fact that the women were around their peak
gestational age. It was however lower than 86.6%
reported by Akerele in Benin (3). These differences
may be attributed to variation in population
characteristics such as age, parity, socio-economic
status and bacterial ecology. The most common
organism isolated was Escherichia coli 14(36.8%)
cases. This was followed by Proteus spp. 8(21.1%),
Pseudomonas aeruginosa 7(18.4%), Staphylococcus
aureus 6(15.8%) and Klebsiella spp. 3(7.9%). This was
consistent with the findings by Oyeyipo in Port
Harcourt (30) and Chiedozie in Benin (7) who also
found Escherichia coli as the predominant isolate.
The proximity of anal opening to the genital region
and the multiple virulent factors expressed by
Escherichia coli such as P fimbriae, S fimbriae,
hemolysin, aerobactin, and serum resistance, may
contribute to this organism well-suited to colonize
the urinary tract (10,20,25).
Most of the organisms were very sensitive to
Ciprofloxacin, Ofloxacin, gentamicin, ceftazidime,
Nitrofurantoin, as seen in figure 1 which shows the
International Journal of Pharmacy and Biological Sciences

average percentage susceptibility of the isolates.
Resistance to Augmentin and Cefexime were
relatively high. These antibiotics were also found to
be effective in studies by Mandara in Zaria (24),
Ezeome in Enugu (12) and Turpin in Ghana (33). (33)
stated that Nitrofurantoin is relatively safe in
pregnancy and is effective against most urinary tract
infections but may cause hemolysis in glucose-6phosphate dehydrogenase deficient infants if used
closed to term. There is some reluctant among
doctors to prescribe Nitrofurantoin and this may be
due to its side effect profile, but it is clearly an
important drug for urinary tract infections.
Maternal age as observed in this study increased
with prevalence of bacteriuria. This is in agreement
with some studies which implicated maternal age as
a significant risk factor for asymptomatic bacteriuria
among pregnant women (5, 4,18) but at variance
with a study in Iran that found lower maternal age
significantly associated with bacteriuria in
pregnancy(32).
Parity was a risk factor for asymptomatic bacteriuria
in pregnancy from this study. This finding agrees with
some previous studies that reported multiparity to
be significantly associated with increased bacteriuria
in pregnancy (5,4). Changes in the urinary tract, such
as ureteral dilatation and decrease in bladder tone
resulting in increased urinary stasis, occurring during
each pregnancy and often not perfectly returning to
normal even after delivery, perhaps makes
multiparous women more prone to asymptomatic
bacteriuria. In Ghana, however, though women with
four or more children had a prevalence of 16.1% as
against 3.7% in the nulliparous women, there was no
statistically
significant
association
between
multiparity and bacteriuria (33). Prevalence of
asymptomatic bacteriuria, in this study, decreased as
the level of education of respondents increased,
indicating that level of education is a risk factor.
Same conclusion was also arrived at in a similar study
in Pakistan (16) and in Nnewi, South Eastern Nigeria,
where the least educated women had higher
incidence of bacteriuria (28). In Iran, however, no
particular trend was followed as prevalence of 2.6%,
7.1%, 6.1%, 6.5%, and 2.3% were reported for
illiterates, primary education, secondary education,
high school degree and higher education respectively
(32). It is believed that improved hygiene that goes
with higher level of education is responsible for the
drop in prevalence of bacteriuria observed in this
study.
CONCLUSION
Overall, the prevalence of asymptomatic bacteriuria
in our locality at 38.0% is high. Therefore, screening
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for and treatment of asymptomatic bacteriuria
during pregnancy should be an integral part of
obstetric care and should be included in all antenatal
guidelines.
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