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Abstract: 

Background: Significant bacteriuria is commonly reported in pregnancy which greatly predisposes pregnant 
women to urinary tract infection (UTI), one of the commonest health challenges in pregnancy worldwide especially 
in developing countries such as Nigeria. The objectives of this study are to determine the prevalence of and factors 
associated with significant bacteriuria among pregnant women attending the antenatal clinic (ANC) of Adeoyo 
Maternity Hospital, Yemetu, Ibadan, Nigeria, as well as determine the bacterial aetiology and antimicrobial 
susceptibility patterns of the isolates. 
Methodology: This is a laboratory-based cross-sectional study of 206 pregnant women between the ages of 15 
and 47 years attending the ANC of the hospital, selected by simple random sampling method. Demographic and 
clinical data were obtained from the subjects using a structured questionnaire. Clean-catch specimen of mid-stream 
voided urine was collected from each subject participant. Urine samples were processed for culture and isolation of 
significant bacterial pathogens using standard bacteriological methods, and isolates identified to species level by the 
combination of colony morphology, Gram reaction, conventional biochemical tests and Analytical Profile Index (API) 
20E test kits. Antibiotic susceptibility testing of the isolates to selected antibiotics was performed using the disk 
diffusion method. 
Results: The prevalence of significant bacteriuria in the study population was 8.7% (18/206), with 27.8% (5/18) 
symptomatic and 72.2% (13/18) asymptomatic. All isolated bacteria were Gram-negative with the most frequent 
being Escherichia coli 9 (50.0%), followed by Klebsiella pneumoniae 6 (33.3%), Pseudomonas aeruginosa 1 
(5.6%), Acinetobacter haemolyticus 1 (5.6%) and Enterobacter aerogenes 1 (5.6%). The isolates were most 
sensitive to gentamicin (100%) and nitrofurantoin (94.4%), while they demonstrated highest resistance to 
amoxicillin-clavulanic acid (33.3%). Significant bacteriuria was associated with pyuria (p=0.01) and past history of 
UTI (p=0.004). 
Conclusions: The high prevalence of asymptomatic significant bacteriuria in this study necessitates the need for 

screening and treatment of pregnant women for this entity to prevent the subsequent development of UTI that may 
have grave consequences on pregnancy outcome.  
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Abstrait: 

Contexte: Une bactériurie importante est couramment signalée pendant la grossesse, ce qui prédispose 
grandement les femmes enceintes aux infections des voies urinaires (IVU), l'un des problèmes de santé les plus 
courants pendant la grossesse dans le monde, en particulier dans les pays en développement comme le Nigéria. Les 
objectifs de cette étude sont de déterminer la prévalence et les facteurs associés à une bactériurie significative chez 
les femmes enceintes fréquentant la clinique prénatale (CPN) de l'hôpital de maternité Adeoyo, Yemetu, Ibadan, 
Nigéria, ainsi que de déterminer l'étiologie bactérienne et les modèles de sensibilité aux antimicrobiens de les 
isolats.                                                
Méthodologie: Il s'agit d'une étude transversale en laboratoire portant sur 206 femmes enceintes âgées de 15 à 
47 ans fréquentant les CPN de l'hôpital, sélectionnées par une méthode d'échantillonnage aléatoire simple. Les 
données démographiques et cliniques ont été obtenues auprès des sujets à l'aide d'un questionnaire structuré. Un 
échantillon propre d'urine évacuée à mi-chemin a été recueilli auprès de chaque participant sujet. Les échantillons 
d'urine ont été traités pour la culture et l'isolement d'agents pathogènes bactériens importants à l'aide de méthodes 
bactériologiques standard, et les isolats ont été identifiés au niveau de l'espèce par la combinaison de la 
morphologie de la colonie, de la réaction de Gram, des tests biochimiques conventionnels et des kits de test de 
l'indice de profil analytique (API) 20E. Les tests de sensibilité aux antibiotiques des isolats aux antibiotiques 
sélectionnés ont été effectués à l'aide de la méthode de diffusion sur disque.                                               
Résultats: La prévalence de la bactériurie significative dans la population étudiée était de 8,7% (18/206), avec 
27,8% (5/18) symptomatique et 72,2% (13/18) asymptomatique. Toutes les bactéries isolées étaient Gram-
négatives, la plus fréquente étant Escherichia coli 9 (50,0%), suivie de Klebsiella pneumoniae 6 (33,3%), 
Pseudomonas aeruginosa 1 (5,6%), Acinetobacter haemolyticus 1 (5,6%) et Enterobacter aerogenes 1 (5,6%). Les 
isolats étaient les plus sensibles à la gentamicine (100%) et à la nitrofurantoïne (94,4%), alors qu'ils présentaient 
la résistance la plus élevée à l'amoxicilline-acide clavulanique (33,3%). Une bactériurie significative était associée à 
une pyurie (p=0,01) et à des antécédents d'infection urinaire (p=0,004).                                                
Conclusions: La prévalence élevée de bactériurie significative asymptomatique dans cette étude nécessite le 
dépistage et le traitement des femmes enceintes pour cette entité afin de prévenir le développement ultérieur 
d'infections urinaires pouvant avoir de graves conséquences sur l'issue de la grossesse. 

Mots-clés: infection des voies urinaires; bactériurie importante; femmes enceintes; les facteurs 

Introduction: 
 

 The urinary system includes the organs 
involved in the formation, collection, storage, 

and excretion of urine from the body, which 
includes two kidneys, two ureters, a bladder 

and urethra. Urine formed in the kidney is a 
sterile fluid that can serve as a good culture 
medium for proliferation of bacteria (1). The 
urethra however may contain few commensals 
and also the perineum has a wide variety of 

Gram–positive and Gram–negative organisms 
which can contaminate urine during voiding. In 
the females, urine may become contaminated 
with organisms from the vagina which is often 
indicated by the presence of epithelial cells 
(moderate to many) and a mixed bacterial 

flora. 
 Urinary tract infection (UTI) is the infla- 
mmation of the urinary tract caused by the 
presence and multiplication of microorganisms. 
It is perhaps the single most common bacterial 

infection of mankind (2). The normal urinary 
tract is resistant to colonization and subse- 

quent infection by bacteria except for the 
urethral mucosa and the renal medulla, which 
appear to be relatively susceptible to coloni- 
zation and subsequent infection because the 
urinary tract can efficiently and rapidly elimi- 
nate virulent and non-virulent microorganisms. 
UTI is known to cause short-term morbidity in 

terms of fever, dysuria, and lower abdominal 
pain but may result in permanent scarring of 
the kidneys. All age groups and gender are 
affected although UTI is commoner in females 
than males due to the shortness of the female 

urethra, pregnancy and easy contamination of 

the urinary tract with faecal flora. Urinary tract 
infection occurs in both hospitalized and non-
hospitalized individuals, with serious impacts 
on the socio-economic life of the affected indi- 
vidual and the society, and also account for a 
large proportion of antibacterial drug consump- 

tion (3).     
 Urinary tract infection in pregnancy is 
among the most common health problems 
worldwide, especially in developing countries, 
which can lead to poor maternal and perinatal 
outcome. Untreated UTI can be associated with 

serious obstetric complications such as intra- 
uterine growth retardation (IUGR), pre-eclam- 
psia, caesarean section (CS) and preterm deli- 
very. Both symptomatic and asymptomatic UTI 

are common in pregnancy, and asymptomatic 
bacteriuria can lead to pyelonephritis later in 
preg- nancy or during puerperium, with several 

adverse outcomes both on the mother and the 
fetus. Yasemi et al., (4) reported that children 
born by mothers with pyelonephritis are more 
prone to impairment of mental and motor 
development. Urinary tract infection in preg- 
nancy commonly starts at week 6 and becomes  
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most frequent during weeks 22–24 (5). Various 

physiological, anatomical, and personal factors 
contribute to this problem during pregnancy 
such as urethral dilation, increased bladder 
volume, and decreased bladder tone with 

urinary stasis. Moreover, a breach of personal 
hygiene increases the risk of infection. Further- 
more, up to 70% of women during pregnancy 
have glucose in urine, which increases the 
chances of bacterial growth in the urine. 
 Investigation of UTI accounts for a sig- 
nificant part of the work load in clinical micro- 

biology laboratories and enteric bacteria, in 
particular, Escherichia coli, remain the most 
frequent bacterial pathogen causing UTI, al- 
though there are changes in the types and 
distribution of pathogens involved in UTI (6). 

Bacteriuria (the presence of bacteria in urine) 

is said to be significant when there are at least 
100,000 bacteria colonies of a single pathogen 
per milliliter in a freshly voided urine, collected 
by the mid-stream clean catch technique. The 
original criterion for diagnosis required ≥ 105 

CFU/ml on two consecutive clean catch sam- 
ples (7). However, detection of ≥ 105 CFU/ml 

in a single voided mid-stream urine sample is 
accepted as adequate and a more practical 
alternative (7). Contaminated cultures usually 
show fewer than 103 CFU/ml of urine. Most 
voided urine specimens will contain fewer than 
104 contaminating organisms per ml provided 
the urine has been collected with care to 

minimize contamination and the specimen is 

examined soon after the collection before the 
commensal microbes significantly multiplied. 
Colony counts less than 105 CFU/ml of urine 
can however be significant in patients with 
pyelonephritis, in whom the bacteria are multi- 

plying mainly in the kidneys rather than in the 
urinary bladder, in patients with symptoms of 
lower UTI but with low colony counts which 
may indicate “urethral syndrome”, patients 
with prostatitis and epididymitis, and patients 
with fungal UTI (8).   
 Urinary tract infection can be sympto- 

matic or asymptomatic (9). Asymptomatic bac- 
teriuria (ASB), which is sometimes used syno- 
nymously with asymptomatic UTI, is defined as 
the persistent and actively multiplying bacteria 

within the urinary tract without symptoms or 
signs (10). There are several factors associated 
with ASB including socioeconomic status with 

indigent women having a five-fold greater inci- 
dence of bacteriuria compared with non-indig- 
ent populations. Other factors reported to be 
significantly associated with ASB include diab- 
etes, sickle cell disease and trait, multiparity, 
previous history of UTI, and anatomic or func- 

tional urinary tract abnormalities (11). Since 

ASB and obvious UTI have a close association, 

screening and treatment of pregnant women 
with ASB may also help to reduce the adverse 
outcome such as preterm labour and low birth 
weight. Globally, the overall prevalence of sign- 

ificant bacteriuria in pregnancy is known to 
vary from 4%-7%, although a range of 2-11% 
has been reported (12). However, the preva- 
lence rate among pregnant Nigerian women 
has been variously reported to be between 
1.3%-60% (6,13-23), but the prevalence in 
our hospital remains unknown. This study was 

therefore designed to determine the prevalence 
and factors associated with significant bacteri- 
uria among pregnant women attending the 
antenatal clinic of Adeoyo Maternity Hospital, 
Yemetu, Ibadan, Nigeria, as well as to deter- 

mine the bacteriology and antibiotic suscepti- 

bility of the isolates to commonly prescribed 
antibiotics in pregnancy in our environment. 

Materials and method: 
 
Study area 

 The study was conducted in Ibadan, 
the capital city of Oyo State, southwest 

Nigeria. Oyo State is divided into 33 Local 
Government Areas (LGAs) with an estimated 
population of 3.5 million. Ibadan, which occu- 
pies an area of 828 km2, lies on Longitude 3°5’ 
East of Greenwich meridian and Latitude 7°23’ 
North of the Equator. There are 11 LGAs in 
Ibadan metropolitan area consisting of five 

urban and six semi-urban LGAs. The population 

is large and heterogeneous with people of 
different religion, culture and ethnic groups, 
but predominantly of the Yoruba tribe. 

Study population, sample size and sampling  

 The study population comprises preg- 
nant women attending antenatal clinic of the 

hospital in January and February, 2020. The 
sample size was calculated using the Cochran 
formula; N = Z/(D)2 p (1-p), where N = sample 
size, Z = standard normal value corresponding 
to 95% confidence interval set at 1.96, D = 
degree of error tolerance at 5%, P = proportion 
used for estimation, obtained from previous 

studies in the study environment (14% was 
chosen from prevalence range of 1.3% - 60% 

reported in Nigeria). This gave the calculated 
sample size (N) of 185, which was corrected for 
10% non-response (r) rate using the adjust- 
ment formula; Nf = N/(1-r), to give the adjust- 
ted sample size of 206.   

 Pregnant women between the ages of 
15 to 47 years were consecutively recruited 
from the study population by the help of the 
nurses and midwives in the clinic using simple 
random sampling technique until the required 
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sample size of 206 was obtained. Eligibility was 

based on willingness of the women to partici- 
pate but those on any antibiotic therapy within 
two weeks preceding recruitment were exclu- 
ded from the study. 

Ethical considerations 

 The study proposal was approved by 
the University of Ibadan/University College 
Hospital Ethical committee and the Oyo State 
Ministry of Health. A written informed consent 
was obtained from each study participant. 
 
Data and sample collection 

 Socio-demographic information such as 

age, occupation, and other clinical information 
such as parity and previous history of UTI were 
obtained using a structured questionnaire. 

About 10 ml of clean catch specimen of voided 
early morning urine were collected from each 
subject into a sterile, screw-capped wide neck 
urine container, which had been correctly 

labeled and given to each subject. Each parti- 
cipant was instructed by the nurses and mid- 
wives on the method of urine collection to 
avoid contamination.    
 The specimens were transported to the 
Medical Microbiology and Parasitology labora- 
tory of the University College Hospital (UCH), 

Ibadan in iced packs, and processed within one 
hour of collection. However, where immediate 
processing was not possible, the samples were 
refrigerated at 4°C to avoid bacteria multipli- 
cation. 

Microscopic examination of urine 

 For urinary sediment examination, the 

urine samples were mixed and aliquots were 
centrifuged at 5000rpm for 5 min. Deposits 
were examined using both 10x and 40x 
objectives of the light microscope. Microscopic 
findings of pyuria (leukocyte count ≥ 5/HPF) 
were considered as supportive evidence of UTI. 
A smear of the urine sample was made on a 

grease free clean slide, allowed to air dry, 
Gram stained, and examined microscopically 
using 100x (oil immersion) objective lens. 
 
Isolation & identification of bacteria from urine 
 The well-mixed urine sample was ino- 
culated using a sterile calibrated wire loop 

(0.001 ml) onto Cysteine Lactose Electrolyte 

Deficient (CLED) agar and 5% sheep blood 
agar as described in Cheesbrough (24). The 
culture plates were incubated aerobically at 
37oC for 24 hours. Colony counts yielding 
bacterial growth of 105 CFU/ml (≥ 100 colonies 
on culture plate) was regarded as significant 
bacteriuria.   

 Colonies of bacteria on culture plates 
showing significant growth  were  characterized  

and identified to species level by Gram stain, 

motility test, conventional biochemical test and 
commercial Analytical Profile Index (24). For 
identification using API, colonies from over- 
night cultures were reconstituted in normal 

saline to 4.0 McFarland standard from which 
aliquots were taken and inoculated onto API 
test strips. These strips were incubated at 360C 
for 18 hours and then observed for colour 
reactions and the readings documented. The 
readings were translated into numbers and the 
numbers were interpreted into bacteria species 

using the API software. 

Antibiotic susceptibility testing   

 Antibiotic susceptibility testing was per- 
formed on pure cultures of all significant iso- 
lated uropathogens using the disk diffusion 

method of Bauer et al., (25) against selected 
antibiotics (Oxoid, UK); amoxicillin/clavulanic 

acid (20/10μg), ceftriaxone (30μg), gentamicin 
(10μg), nitrofurantoin (300μg), ceftazidime (30 
μg), and cefuroxime (30μg).   
 Pure colonies of each isolate were sus- 
pended in 5 ml normal saline to prepare the 
inoculum, which was standardized to 0.5 Mc- 
Farland standard. The surface of Mueller-Hinton 

agar plates was inoculated with the suspension 
using sterile swabs, after which antibiotic disks 
were placed on the inoculated plates equi- 
distant from each other, using sterile forceps 
and the plates incubated aerobically at 37°C 
for 24 hours. The diameters of zones of inhi- 

bition around each antibiotic disk were measu- 

red to the nearest millimeter using a caliper. 
Isolates were classified as sensitive, inter- 
mediate or resistant according to the CLSI (26) 
guidelines. Escherichia coli (ATCC 25922), 
Staphylococcus aureus (ATCC 25923) and 
Pseudomonas aeruginosa (ATCC 27853) were 

used as reference control strains for identi- 
fication and susceptibility testing. 

Data analysis 

 Data entry and analysis were done 
using SPSS version 25.0 software package. The 
frequency of bacteria isolation from urine was 
presented in percentages. Chi-square test was 
used to measure association between socio-

demographic characteristics and prevalence of 

significant bacteriuria, and p<0.05 was consi- 
dered to be statistically significant. 

Results: 
 

 A total of 206 pregnant women attend- 

ing the antenatal clinic of Adeoyo Maternity 
Hospital, Yemetu, Ibadan, Oyo State, Nigeria, 
were studied. The age of the participants 
ranged from 15 to 47 years with a mean age of 
28.64±5.921 years. Of these 206 women, 18 
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had significant bacteriuria, giving the overall 

prevalence of 8.7%, 5 (27.8%) of whom were 
symptomatic and 13 (72.2%) were asympto- 
matic (Table 1). Table 2 shows the prevalence 
of significant bacteriuria with respect to socio-

demographic and clinical characteristics of the 
pregnant women. Chi-square test showed that 
significant bacteriuria was associated with only 
pyuria (p=0.01) and past history of UTI (p= 
0.004), while other factors such as age group, 
occupation, educational level, parity, gesta- 
tional age and history of DM were not signi- 

ficantly associated with significant bacteriuria 
(p>0.05). 
 From the 18 subjects with significant 
bacteriuria, 5 bacterial species (all Gram 
negative and monomicrobial) were isolated, the 

most prevalent uropathogen was Escherichia 

coli 50% (9/18) followed by Klebsiella pneu- 

moniae 33.3% (6/18), and Pseudomonas aeru- 

ginosa 5.6% (1/18), Acinetobacter haemo- 
lyticus 5.6% (1/18) and Enterobacter aero- 
genes 5.6% (1/18) (Table 3). Antibiotic susce- 
ptibility of the bacterial isolates as presented in 

Table 4 showed that 100%, 94.4%, 94.4%, 
88.9%, 88.2% and 66.7% of isolates were sen- 
sitive to gentamicin, nitrofurantoin, ceftria- 
xone, ceftazidime, cefuroxime, and augmentin 
respectively. Isolates were least sensitive to 
augmentin, and none of the isolates, including 
P. aeruginosa, were resistant to gentamicin. 

Escherichia coli, the commonest isolate showed 
high sensitivity to all tested antibiotics. Conver- 
sely, K. pneumoniae showed the highest resis- 
tance rate to the antibiotics except gentamicin. 
Pseudomonas aeruginosa was sensitive to gen- 

tamicin and ceftazidime but resistant to nitro- 

furantoin and augmentin. 

 

 

 

 

Table 1: Frequency of bacteriuria among pregnant women attending the antenatal clinic of Adeoyo Maternity 
Hospital, Yemetu, Ibadan 

Bacteriuria/symptomatology  Frequency Percentage (%) 

Significant bacteriuria 18 8.7 

Non-significant bacteriuria 90 43.7 

Growth of bacterial contaminants  10 4.9 

No bacterial growth  88 42.7 

Total 206 100 

Significant bacteriuria   

Symptomatic 5 27.8 

Asymptomatic 13 72.2 

Total 18 100 
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Table 2: Socio-demographic and clinical characteristics of pregnant women with urinary tract infections attending 

the antenatal clinic of Adeoyo Maternity Hospital, Yemetu, Ibadan, Nigeria 

Characteristics No of 
patients (%) 

No positive for 
bacteria (%) 

Chi square or 
Odds Ratio 

95% CI p value 

Age group (yrs) 
 15-20 
 21-25 
 26-30 
 31-35 
 36-40 
 41-45 
 46-50 

 
17 
54 
66 
41 
21 
6 
1 

 
1 
2 
5 
6 
4 
0 
0 

 
7.26 

 
- 

 
0.29 

Educational level 
 Primary 
 Secondary 
 Tertiary 
 No formal education 

 
25 
102 
76 
3 

 
1 
8 
9 
0 

 
2.01 

 
- 

 
0.57 

Occupation type 
 Public 
 Private 
 Self-employed 
 Others 

 
161 
18 
20 
7 

 
13 
1 
2 
2 

 
3.81 

 
- 

 
0.28 

Parity 
 0 
 1-2 
 3-4 
 >4 

 
69 
88 
43 
6 

 
6 
8 
3 
1 

 
0.65 

 
- 

 
0.88 

Gestational age 
 1st trimester 
 2nd trimester 
 3rd trimester 

 
25 
142 
39 

 
1 
12 
5 

 
1.534 

 
- 

 
0.46 

Pyuria 
 Yes 
 No 

 
37 
169 

 
18 
0 

 
90.09 

 
0.38-0.70 

 
0.01* 

Past history of UTI 
 Yes 
 No 

 
84 
122 

 
13 
5 

 
8.08 

 
1.47-12.53 

 
0.004* 

History of DM 

 Yes 
 No 

 

5 
201 

 

0 
18 

 

0.49 

 

1.05-1.15 

 

0.48 

*= significant at p < 0.05’ CI = Confidence Interval 

 

 

Table 3: Frequency distribution of bacteria isolates of significant bacteriuria among pregnant women attending the 
antenatal clinic of Adeoyo Maternity Hospital, Yemetu, Ibadan, Nigeria 

Bacterial isolate Frequency (%) 

Escherichia coli 

Klebsiella pneumoniae 

Enterobacter aerogenes 

Acinetobacter haemolyticus 

Pseudomonas aeruginosa 

9 (50.0) 

6 (33.0) 

1 (6.0) 

1 (6.0) 

1 (6.0) 

Total 18 (100) 
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Table 4: Antibiotic susceptibility of uropathogens of significant bacteriuria in pregnant women attending the 
antenatal clinic of Adeoyo Maternity Hospital, Yemetu, Ibadan, Nigeria 

Antibiotics No of isolates tested No of isolate sensitive 
(%) 

No of isolates resistant 
(%) 

Nitrofurantoin (F) 18 17 (94.4) 1 (5.6) 

Augmentin (AMC) 18 12 (66.7) 6 (33.3) 

Gentamicin (CN) 18 18 (100) 0 

Ceftriaxone (CRO) 18 17 (94.4) 1 (5.6) 

Cefuroxime (CXM) 18 15 (88.2) 2 (11.8) 

Ceftazidime (CAZ) 18 16 (88.9) 2 (11.8) 

 

Discussion: 
 

 Detection of significant bacteriuria in 
206 pregnant women (age range 15-47 years) 
in this study was based on urine culture, which 
is currently the “gold standard” test for dete- 
ction of UTI. Although prevalence of significant 
bacteriuria/UTI and antibiotic susceptibility of 
bacterial isolates among pregnant women have 

been reported at different health facilities in 
Nigeria (3,6,13-23), such data are lacking in 
our facility, but antibiotic susceptibility of iso- 
lates is known to vary according to regional 
and geographical location and also changes 
over time, hence the need for this study. The 
prevalence of 8.7% for significant bacteriuria in 

the present study is similar to the rate of 8% 
reported by Mandara et al., (13) in Zaria, 8% 

by Oyetunji et al, (15) in Sokoto, 9% by Aminu 
and Aliyu (23) in Kano, and 9.5% by Demilie et 
al., (27) in Bahirdar, Ethiopia, but higher than 
1.3% rate reported by Yakasai et al., (20) in 

Kano, Nigeria. However, our rate is far lower 
than 47.5% reported by Okonko et al., (16) in 
Ibadan, 54% by Obiogbolu et al., (18) in Akwa 
metropolis, and 60% by Kolawole et al., (6) in 
Nasarawa, Nigeria. Based on the high preva- 
lence rate in these studies, it was estimated in 
2009 that one in two women will have at least 

one UTI episode in her lifetime while the 
National Kidney Foundation (NKF) in 2010 (28) 
estimated one in five women. However, in our 
study, we estimated this to be one in ten 
women.     

 In this study, the frequency of signi- 
ficant bacteriuria among symptomatic pregnant 

women was 27.8% compared to 72.2% among 
asymptomatic pregnant women. These differ 
from those reported in studies from Akwa Ibom 
metropolis in Nigeria (0% vs 54%) by Obio- 
gbolu et al., (18), Tanzania (17.9% vs 13%) 
by Masinde et al., (29), Ethiopia (35.3% vs 

22%) by Taye et al., (5), and Uganda (53.5% 
vs 46.5%) by Martin et al., (30). The diffe- 

rences in these frequencies between study 
areas might be due to different cultural prac- 

tices, living standards and category of the 

study population (31). Our findings indicated 
that peak prevalence of significant bacteriuria 
was the second trimester as 66.7% was repo- 
rted in the pregnant women during this tri- 
mester, which agrees with what has been 
reported in literature (22). This might be due 
to the fact that UTI in pregnant women usually 

begins within week 6 and peaks during week 
22–24 of pregnancy due to urethral dilation, 
increased bladder volume and decreased 
bladder and urethral tone, which encourage 
bacterial growth in the urine.  
 Although bacterial aetiology of UTI can 

show geographic variations and may vary over 
time within a population, E. coli (50%) was the 

most commonly isolated urinary pathogen in 
our study. This is in agreement with reports of 
other studies by Okonko et al., (16), Taye et 
al., (5) and Jasmin et al., (32). However, our 
result is contrary to the findings from some 

other studies from Nigeria which reported 
Klebsiella spp., Proteus mirabilis and Staphy- 
lococcus aureus to be more prevalent than E. 
coli (1,20,26), although we are careful with the 
interpretation of our findings because of the 
small sample size. The second most commonly 
isolated pathogen in our study was K. pneu- 

moniae (33%), which agrees with the findings 
of Obiogbolu et al., (18), Onwuezobe et al., 
(22), and Taye et al., (5). The high frequency 
of isolation of K. pneumoniae implies that this 
pathogen is gaining prominence as an impor- 

tant aetiologic agent of ASB and UTI in preg- 

nancy over what has been previously reported 
in many studies (2,6). We noted that there 
were no Gram-positive bacteria recovered from 
the urine in significant number among the 
pregnant women and all significant isolates 
were monomicrobial, which is similar to the 
findings of Onwuezobe et al., (22) and Taye et 

al., (5). The non-contamination of the urine 
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observed must have been the result of the 

urine collection protocol and supervision by 
nurses and midwives.    
 Most of the isolated organisms in this 
study demonstrated a high level of suscep- 

tibility to gentamicin (100%), nitrofurantoin 
(94.4%), ceftriaxone (94.4%) and ceftazidime 
(88.9%), while high level resistance to amoxi- 
cillin-clavulanic acid (33.3%) was observed. 
The most commonly isolated bacterium, E. coli, 
was sensitive to gentamicin and nitrofurantoin 
despite the fact that amoxicillin-clavulanic acid 

is the most commonly used antibiotic for empi- 
rical treatment of UTI in our hospital. Our 
finding is similar to that of Masinde et al., (29) 
who reported 94% of E. coli isolates in their 
study to be sensitive to nitrofurantoin, and to 

those of Ajayi et al., (19), Akobi et al., (21), 

and Jasmin et al., (32). Contrary to our study, 
Assefa et al., (33) reported high sensitivity 
(100%) of their E. coli isolates to amoxicillin-
clavulanic acid in addition to effectiveness of 
gentamicin and nitrofurantoin. Klebsiella pneu- 
moniae isolates in our study demonstrated 
highest resistance rates to the tested anti- 

biotics except gentamicin. This may be due to 
the fact that high proportion of clinical K. 
pneumoniae isolates are now known to carry 
extended spectrum β-lactamase (ESBL) and 
carbapenemase genes, that may contribute to 
the high resistance rates to the antibiotics 
tested in this study. This changing pattern in 

antimicrobial susceptibility with emergence and 

spread of resistant pathogens has been rep- 
orted in previous studies (34,35), and this is 
attributed to inappropriate antimicrobial use as 
a result of inadequate knowledge about anti- 
microbial prescriptions and widespread practice 

of self-medication common in many African 
settings, among other factors.  

Conclusion: 
 

 In view of the high prevalence of 
asymptomatic significant bacteriuria in preg- 

nancy in this study, routine screening and trea- 
tment of symptomatic or asymptomatic preg- 
nant women for this entity should be done in 
every trimester of the gestational period. 
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