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ABSTRACT 
 
Background: Urinary tract infection (UTI) is one of the commonest infections during pregnancy and 
results in perinatal and maternal morbidity and mortality. For bacterial UTIs, the causative agents 
have remained virtually the same although with variations in individual prevalence. There has been 
an increasing resistance by these bacteria to the commonly available antibiotics which has become 
a serious clinical problem. 
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Aim: This work was carried out to determine the prevalence of bacterial uropathogens and their 
antibiotics susceptibility profile among pregnant women attending a tertiary maternity clinic in 
northern Nigeria.  
Methods: A total of 350 pregnant women aged between 21-55 years were enrolled for this study. 
Mid-stream, clean catch urine samples were cultured on standard bacteriological culture media. 
Significant bacteriuria was determined by a presumptive test method. Smears of the urine samples 
were Gram stained and viewed under the oil-immersion objective, and the numbers of bacterial 
cells per oil-immersion field per millilitre of urine were noted. The resulting isolates from cultures 
were morphologically and biochemically characterized based on standard procedures and were 
further confirmed using MicrogenTM GND-ID kits. The antibiotics susceptibility was done using the 
modified Kirby-Bauer disc agar diffusion method. Statistical package for social sciences (SPSS) 
version 20 was used for statistical analyses in this study. 
Results: Out of 350 urine samples analysed, 83 (23.7%) had significant bacteriuria. The age range 
of 31-40 years recorded the highest prevalence of 32.5%. Among the isolates, Staphylococcus 
aureus was the most prevalent (29%) followed by Enterococcus species (22%) and the least 
uropathogen was Streptococcus pyogenes (3%). Isolated bacteria were resistant to at least two 
antibiotics with Pefloxacin (55.6%) being highly resisted followed by Ciprofloxacin (50.0%) and 
Cotrimoxazole (45.6%). Amoxicillin (15.2%), Chloramphenicol (21.1%), Ofloxacin (21.7%), and 
Amoxicillin –clavulanic acid (29.4%) were more effective against the isolates.  
Conclusion: The 23.7% prevalence of bacteriuria and resistance profile of uropathogens to some 
antibiotics tested in this study is a serious cause for concern. This study showed that uropathogens 
isolated showed resistance to Pefloxacin (55.6%), Ciprofloxacin (50.0%), and Cotrimoxazole 
(45.6%) with Stapylococcus aureus showing resistance to more number of antibiotics tested. 
Routine urine culture and antibiotic susceptibility testing is recommended in pregnancy to identify 
bacterial causes of urinary tract infections for prompt attention and treatment to avoid 
complications. 
 

 
Keywords: Antimicrobials; bacteriuria; infectious disease; pregnancy; uropathogens; prevalence. 
 

1. INTRODUCTION  
 
Urinary tract infection (UTI) is an infection 
caused by the presence and growth of 
microorganisms anywhere in the urinary tract. 
This is usually due to bacteria from the digestive 
tract which climb the opening of the urethra and 
begin to multiply to cause infection. It is said to 
exist when a significant number of 
microorganisms, usually greater than 105 cells 
per millilitre of urine are detected in properly 
collected mid-stream “clean catch urine”. Among 
the common infectious diseases, urinary tract 
infections are commonly encountered diseases 
by clinicians in developing countries with an 
estimated annual global incidence of at least 250 
million. It refers to the presence of microbial 
pathogens within the urinary tract and is usually 
classified by the infection site; bladder (cystitis), 
kidney (pyelonephritis) or urine (bacteriuria) [1-3]. 
 
In contrast to men, women are more susceptible 
to urinary tract infection and this is mainly due to 
their short urethra, absence of prostatic 
secretion, pregnancy, and easy contamination of 
the urinary tract with faecal flora [4]. Urinary tract 
infection in pregnancy is associated with 
significant morbidity for both mother and baby. 

The combination of mechanical, hormone, and 
physiological changes during pregnancy 
contribute to significant changes in the urinary 
tract which has a profound impact on the 
acquisition and natural history of bacteriuria 
during pregnancy. In addition, as the uterus 
grows it presses on the bladder and can prevent 
complete emptying of urine during urination. The 
stagnant urine is a likely source of infection. 
Urinary tract infection can be either symptomatic 
or asymptomatic. Patients with significant 
bacteriuria who have symptoms referable to 
urinary tract infections are said to have 
symptomatic bacteriuria. It is a condition 
characterized by presence of bacteria in two 
consecutive clear-voided urine specimen both 
yielding positive culture (> 105 cfu/ml) of same 
uropathogen in patient with classical symptoms, 
Escherichia coli is a major etiologic agent in 
causing urinary tract infection. Asymptomatic 
bacteriuria is the occurrence of bacteria in the 
urine without causing symptoms. The condition 
may not need treatment. Asymptomatic 
bacteriuria is only treated in the following 
circumstances: in pregnant women, in patients 
who recently had an indwelling catheter 
removed, before an invasive urologic procedure, 
in neutropenic patients, or in patients with a 
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urinary tract obstruction. Chronic prophylactic 
antibiotic therapy is beneficial in pregnant women 
with recurrent asymptomatic bacteriuria; if 
untreated, 20-40% of patients will progress to 
symptomatic urinary tract infection, including 
pyelonephritis. Although asymptomatic 
bacteriuria in adult patients usually does not 
require treatment, pregnant women should be 
treated to decrease the risk of pyelonephritis. 
 

Urinary tract infection (UTI) that occurs in a 
normal genitourinary tract with no prior 
instrumentation are considered as uncomplicated 
whereas complicated infection are diagnosed in 
genitourinary tract that have structural and 
functional abnormalities, including 
instrumentation such as indwelling urethral 
catheter are frequently asymptomatic. Current 
management of UTIs is usually empirical, without 
the use of a urine culture or susceptibility testing 
to guide therapy. However, as with many 
community acquired infections, antimicrobial 
resistance among the pathogens that cause UTIs 
is increasing and is a major health problem in the 
treatment of UTI. There is growing concern 
regarding antimicrobial resistance worldwide, 
particularly to E. coli which is the dominant 
causative agent of UTI in pregnant women [5-7].  
 

Urinary tract infection is a common malady of the 
urinogenital system which may lead to 
complications in pregnancy, therefore there is 
need to diagnose and prevent the causative 
agents from over bearing the urinary tract. This 
research therefore aims to investigate the 
prevalence of common uropathogenic agents, 
and to determine the antibiotic susceptibility 
profile of uropathogens isolated from pregnant 
women attending a tertiary maternity clinic in 
northern Nigeria. 
 

2. MATERIALS AND METHODS 
 

2.1 Study Area and Population 
 
The study was conducted at a University Sickbay 
in northern Nigeria between the periods of March 
to September, 2016. The study population 
comprised of 350 pregnant women of age 
between 21 and 55 years attending Sickbay 
Maternity section who gave their consent to be 
enrolled in the study. 
 

2.2 Collection of Sample  
 
Midstream, clean-catch urine samples were 
collected into sterile containers from 
asymptomatic pregnant women attending the 
University Sickbay. The pregnant women were 

instructed on how to collect urine sample 
aseptically. The samples were immediately sent 
to the laboratory in an ice pack for processing 
using the standard microbiological methods and 
examined immediately. All urine samples were 
analysed within six (6) hours of collection [8]. 
 

2.3 Determination of Significant 
Bacteriuria 

 

A presumptive test method was used to 
determine significant bacteriuria. Using a sterile 
Pasteur pipette (one for each sample), one drop 
of well-mixed, uncentrifuged urine was placed on 
a slide and Gram-stained. The stained slide was 
examined under an oil-immersion lens (x600 or 
more) for presence or absence of bacteria. 
Samples with one or more bacterial cells per oil-
immersion field or more bacteria per millilitre in 
the specimen were selected as having 105 cfu/ml 
designated as positive [9]. 
 

2.4 Bacteriological Procedures 
 
The urine samples were cultured on chocolate 
agar and MacConkey agar, and samples not 
cultured within two hours were stored at 4°C. 
Using a sterile standard wire loop that delivers 
0.002 ml of urine, a loopful of urine sample was 
streaked evenly on dried plates of chocolate agar 
and MacConkey agar to obtain discrete colonies. 
The plates were incubated aerobically at 37°C 
for 24 hours [10]. 
 

2.5 Characterization and Identification of 
Isolates 

 
Isolates were identified using their colonial 
morphology, microscopic examinations, and 
biochemical characteristics based on standard 
procedures [11,12]. The isolated bacteria were 
further identified using MicrogenTM GNA-ID kit in 
accordance with the manufacturer’s instructions 
and the Microgen Identification System Software 
(MID-60) was used for identification of the 
organisms to species levels. 
 

2.6 Antibiotics Susceptibility Testing  
 

Antibiotic susceptibility of the isolates from 
asymptomatic bacteriuria to commonly 
prescribed antibiotics was determined using the 
modified Kirby-Bauer disc agar diffusion method 
described by Cheesbrough [13] and CLSI [14]. 
Antibiotics tested were obtained from Oxoid Ltd 
and include; Streptomycin (30 µg), 
Chloramphenicol (30 µg), Sparfloxacin (5 µg), 
Ciprofloxacin (10 µg), Amoxicillin (30 µg), 
Amoxicillin–clavulanic acid (30 µg), Gentamicin 
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(10 µg), Pefloxacin (10 µm), Ofloxacin (30 µg) 
and Cotrimoxazole (30 µg). A suspension of 
overnight growth of each isolate on Nutrient agar 
plates was standardized to 0.5 McFarland scale 
corresponding to approximately 1.5 x 108 cfu/ml. 
Suspension of the isolates was inoculated on 
Müeller Hinton agar plate using a sterile swab. 
The swab was streaked evenly over the surface 
of the medium to ensure confluent growth. The 
surface of the agar was allowed to dry for 3-5 
minutes, and the antibiotic discs were placed on 
the surface of the agar using antibiotic disc 
dispenser. All inoculated plates were inverted 
and incubated at 35°C for 16–18 hours. The 
diameter of each zone of growth inhibition 
around the discs was measured in millimetre 
using a pair of compass and a ruler on the 
underside of the plate. Using the Interpretative 
Chart [14], the zone sizes of each antimicrobial 
were interpreted and the organism was       
reported as ‘Resistant’, ‘Intermediate/Moderately 
susceptible’ or ‘Susceptible’. Multidrug resistance 
(MDR) was defined as resistance to two or more 
agents in three or more different classes of 
antibiotics [15].  
 

3. RESULTS 
 
A total of 350 urine samples were cultured for 
asymptomatic uropathogens out of which 83 
(23.7%) were positive for significant bacteriuria 
(105 cfu/ml) among the pregnant women, while 

267 (76.3%) of the studied population had no 
significant bacteriuria (Table 1). Pregnant women 
within the age bracket of 31-40 years had the 
highest incidence of positive asymptomatic 
bacteriuria of 45.8% (Table 2). 
 

Ninety two (92) isolates belonging to six (6) 
genera (Fig. 1) were recovered from the 
asymptomatic bacteriuria positive urine samples 
with mixed infection. The most prevalent 
organism isolated from asymptomatic subjects in 
this study was Staphylococcus aureus (29%) 
while the least isolate was Streptococcus 
pyogenes (3%) as shown on Fig. 1. The 
prevalence of uropathogens increases with 
increase in age from as low as 10% in age group 
of 21-30 years to as high as 65% in age group of 
41-55 years (Fig. 2). 
 

Table 1. Incidence of asymptomatic 
bacteriuria among pregnant women 

 
Parameters Frequency 
Number of sample screened  350 
Number with significant bacteriuria 83 
Number with no significant 
bacteriuria  

267 

Number of isolated bacteria 92 
 
The results of our study showed that 
uropathogens isolated showed resistance to 
Pefloxacin (55.6%), Ciprofloxacin (50.0%), and

 
Table 2. Incidence of asymptomatic bacteriuria in relation to age distribution of pregnant 

women 
 
Age group (yrs) No of samples No. negative (%) No. positive (%) 
21-30 129 113 (87.6) 16 (12.4) 
31-40 117 79 (67.5) 38 (32.5) 
41-55 104 75 (72.1) 29 (27.9) 

 
Fig. 1. Percentage distribution of uropathogens 
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Fig. 2. Age
 

Cotrimoxazole (45.6%) with Stapylococcus 
aureus showing resistance to more number of 
antibiotics tested followed by Streptococcus 
pyogenes and Neisseria gonorrheae
(15.2%), Chloramphenicol (21.1%), Ofloxacin
(21.7%), and Amoxicillin–clavulanic acid (29.4%) 
showed a better antibacterial activity against the 
isolates (Table 3). Our study showed that 
uropathogens isolated were resistant to two or 
more antibiotics. 
 

4. DISCUSSION 
 

Asymptomatic bacteriuria is the presence of 
bacteria in a voided urine sample and is caused 
by bacterial colonization of the urinary tract. This 
study found a high prevalence rate of 23.7% 
among the pregnant women which was 
comparable to 21.0% reported in Ibadan, Nigeria 
[16,17]. However, it is lower than 86.6% rep
in Benin City, Nigeria [18]. In Enugu, southeast 
Nigeria, Ezeome et al. [19] reported a prevalence 
of 15.1% and this is lower than 23.7% found in 
our study. The high prevalence rate of ASB in 
pregnancy found in this study indicates the need 
for routine screening for ASB among the 
antenatal mothers in our hospital. 
  
The prevalence of 23.7% reported in our study is 
in disparity with those of MacLean [20
reported 6% in pregnant women, Hooton et al.
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Age-specific distribution of uropathogens 

Stapylococcus 
showing resistance to more number of 

Streptococcus 
Neisseria gonorrheae. Amoxicillin 

(15.2%), Chloramphenicol (21.1%), Ofloxacin 
clavulanic acid (29.4%) 

showed a better antibacterial activity against the 
isolates (Table 3). Our study showed that 
uropathogens isolated were resistant to two or 

is the presence of 
bacteria in a voided urine sample and is caused 
by bacterial colonization of the urinary tract. This 
study found a high prevalence rate of 23.7% 
among the pregnant women which was 

ported in Ibadan, Nigeria 
However, it is lower than 86.6% reported 

]. In Enugu, southeast 
] reported a prevalence 

of 15.1% and this is lower than 23.7% found in 
our study. The high prevalence rate of ASB in 

s study indicates the need 
for routine screening for ASB among the 

The prevalence of 23.7% reported in our study is 
MacLean [20] who 

reported 6% in pregnant women, Hooton et al. 

[21] who were of the view that asymptomatic 
bacteriuria affects about 5-10% of both sexually 
active and pregnant women. This disparity may 
be related to differences in research locations, 
community health status, standard of living 
(socio-economic status), level of health 
education and availability of healthcare services 
to prevent recurring cases of bacteriuria in 
pregnancy. The high prevalence of urinary tract 
infection reported in this study may be due to 
pregnancy which reduces the tone of uteri 
musculature aided by mechanical pressure from 
the gravid uterus resulting to urinary stasis thus, 
encouraging bacterial proliferation in urine. Other 
reasons for the high prevalence rate (27.9 %) 
within age group 41-55 years could be due to 
poor genital hygiene practice by pregnant women 
at this age group who may find it difficult to clean 
their anus properly after defecating or clean their 
genital after passing urine. The result of this 
study is concurrent with those of 
[22] who were of the opinion th
women, the prevalence of bacteriuria increases 
with advancing age, from ∼ 1% among school 
girls to >20% among healthy women living in the 
community (Table 2). This corroborated the view 
of Nicolle et al. [22] that asymptomatic bacteriuria
is common, but the prevalence in populations 
varies widely with age, sex, and the presence of 
genitourinary abnormalities. 
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Table 3. Percentage resistance of isolates to antibiotics 
 

Isolates 

F
R

E
Q

. Antibiotics 

SXT CHL SPX CPX AMX AUG CN PEF OFX COT 

Escherichia coli 21 01(4.8) (0.00) 02(9.5) 03(14.3) 01(4.8) 0(0.00) 0(0.0) 05(23.8) 03(14.3) 02(9.5) 
Streptococcus pyogenes 11 07(63.3) 05(45.5) 01(9.1) 08(72.7) 9(81.8) 5(45.5) 06(54.5) 10(90.9) 9(81.8) 01(9.1) 
Enterococcus spp 22 11(50.0) 09(40.9) 07(31.8) 8(36.4) 02(9.1) 05(22.7) 08(36.4) 20(90.9) 04(18.2) 09(40.9) 
Proteus mirabilis 07 0(0.0) 0(0.0) 02(28.6) 01(14.3) 01(14.3) 02(28.6) 05(71.4) 0(0.0) 01(14.3) 03(42.9) 
Staphylococcus aureus 26 18(69.2) 09(34.6) 16(61.5) 24(92.3) 02(7.7) 14(53.9) 18(69.2) 12(46.2) 0(0.0) 24(92.3) 

Neisseria gonorrheae 03 01(33.3) 01(33.3) 01(33.3) 02(66.6) 0(0.0) 01(33.3) 0(0.0) 03(100.0) 3(100.0) 02(66.6) 
Total 92 38(41.3) 24(26.1) 29(31.5) 46(50.0) 14(15.2) 27(29.3) 37(40.2) 50(54.3) 20(21.7) 41(44.6) 

Key: SXT=Streptomycin, CHL=Chloramphenicol, SPX=Sparfloxacin, CPX=Ciprofloxacin, AMX=Amoxicillin, AUG=Amoxicillin–clavulanic acid, CN=Gentamicin, 
PEF=Pefloxacin, OFX=Ofloxacin, COT=Cotrimoxazole 
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The most prevalent bacterium in this study was 
Staphylococcus aureus with the prevalence of 
29%. This is in agreement with some 
researchers whose reports have shown that 
Staphylococcus species is taking the position of 
Escherichia coli as the most prevalent UTI 
pathogen. Amadi et al. [23] reported 27.1% and 
25.4% for Staphylococcus aureus and 
Escherichia coli respectively. In a similar study 
by Ajayi et al., Staphylococcus aureus was 
reported as the commonest cultured organism 
(72%) and was followed by Proteus spp. (14%). 
Other isolates reported include Staphylococcus 
epidermidis (6%), Klebsiella spp. (4%), and 
Escherichia coli (4%) [24]. It was also reported 
by Akinloye et al. [17] that Staphylococcus 
aureus was the most common (41.3%), followed 
by Klebsiella species (33.3%), and Escherichia 
coli (11.1%) was the least bacteria isolated. 
However, this observation differs from that of 
Igwegbe et al. [10], who reported that 
Escherichia coli was the most common isolated 
organism, (52.6%) followed by Staphylococcus 
aureus, (17.5%) and Klebsiella sp., (15.8%). The 
uropathogens encountered in this study were 
similar to those recovered in different studies by 
Morrison and Wenzel [25], Hussain et al. [26], 
and Park et al. [27]. Adhesion property of the 
bacteria is an important factor that mediates the 
ability of a bacterial species to colonise the 
vaginal or any mucosal surface [28]. 
  
Antibiotic resistance observed in this study is a 
sufficient cause for serious concern. The isolates 
exhibited resistance to one or more 
antimicrobials tested. The high resistance profile 
of uropathogens in this study to Pefloxacin 
(54.3%), Ciprofloxacin (50.0%), and 
Cotrimoxazole (44.6%) could have resulted from 
incomplete course of treatment due to lack of 
adherence or the use of sub-MIC of the drugs in 
therapy of previous cases of the disease. This 
observation is in disparity with those of Ezeh           
et al. [8] in Zaria, Nigeria, who reported 
resistance to Quinolones (12%), Cotrimoxazole 
(17%), and Amynoglycoside (3%). In Benin, 
Nigeria by Akerele et al. [18] reported that 
resistance to Ciprofloxacin was 0.3%, and 
Cotrimoxazole was 21.6%, Okon et al. [29] in 
Maiduguri, Nigeria reported a similar trend with 
those of Eze et al. and Akerele et al. who all 
reported less resistance to the quinolone group 
of antibiotics. The observed disparity may be as 
a result of differences in usage and study 
locations as it is the case with those of Okon        
et al. and Akerele et al. in which case these 
bacteria must have acquired resistance to 

quinolones in the present study due to 
indiscriminate use of these drugs by subjects in 
the study region or the organisms must have 
acquired resistance due to the use of the drugs 
at their sub-MIC in animal feeds. 
 
5. CONCLUSION 
 
Urinary tract infection is caused by bacterial 
colonization of the urethra and the most 
prevalent agent for urinary tract infection found in 
this study was Staphylococcus aureus which 
causes 29% of the infections. The 23.7% 
prevalence of bacteriuria and resistance profile of 
uropathogens to some antibiotics tested in this 
study is a serious cause for concern. This study 
showed that uropathogens isolated showed 
resistance to Pefloxacin (55.6%), Ciprofloxacin 
(50.0%), and Cotrimoxazole (45.6%) with 
Stapylococcus aureus showing resistance to 
more number of antibiotics tested. Routine urine 
culture and antibiotic susceptibility testing is 
recommended in pregnancy to identify bacterial 
causes of urinary tract infections and for prompt 
attention and treatment to avoid complications. 
The prevalence of urinary tract infections (UTIs) 
among pregnant women is high, common and 
increases with age.  Highest prevalence is within 
the age range of 41-55 years. 
 

6. RECOMMENDATION 
 
Good personal hygiene practice should be 
practiced mostly among pregnant women, 
drinking of plenty fluids (water) the equivalent of 
8 glasses every day to help flush bacteria off the 
urinary system. 
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Written informed consent was sought for and 
obtained from the patients before inclusion in the 
research. 
 
ETHICAL APPROVAL 
 
All authors hereby declare that all experiments 
have been examined and approved by the 
appropriate ethical committee and have therefore 
been performed in accordance with the ethical 
standards laid down in the 1964 Declaration of 
Helsinki.  
 
COMPETING INTERESTS 
 
Authors have declared that no competing 
interests exist. 



 
 
 
 

Oko et al.; JOCAMR, 2(3): 1-9, 2017; Article no.JOCAMR.32159 
 
 

 
8 
 

REFERENCES 
 
1. Rahimkhani M, Khavari-Danshvar H, 

Sharifian R. Asymptomatic bacteriuria, and 
pyuria in pregnancy. Acta MedicaI Ranica. 
2008;46(5):409-412. 

2. Okonko IO, Ijandipe LA, Ilusanya OA, 
Donbraye Emmanuel OB, Ejembi J, Udeze 
AO, Egun OC, Fowotade A, Nkang AO. 
Incidence of urinary tract infection (UTI) 
among pregnant women in Ibadan, South-
Western Nigeria. Afr J Biotechno. 2009;8: 
6649-6652.  

3. Sobel JD, Kaye D. UTIs; Mandell GL, 
Benneth JE, Dolin Reds Mandill. Douglas 
and Bennett’s principle and practice            
of infection disease. Elsevier Churchill 
Livingstone; 2010. 

4. Haider G, Zehra N, Afroze MUNIR A, 
Hadier A. Risk factors of urinary tract 
infection in pregnancy. J.P.K Med 
Association. 2010;60(3):213-6. 

5. Loh KY, Sivalingam N. Urinary tract 
infections in pregnancy. Malaysian Fam 
Physician. 2007;46-47. 

6. Matuszkiewicz-Rowińska, Joanna, Jolanta 
Małyszko, Monika Wieliczko. Urinary tract 
infections in pregnancy: Old and new 
unresolved diagnostic and therapeutic 
problems. Arch Med Sci. 2015;67-77. 

7. Mohammed, Nagla. Asymptomatic 
bacteriuria in Sudanese pregnant women 
causes and therapy. Diss. UOFK, 2015. 

8. Ezeh PA, Igwe, JC, Bolaji RO, Olayinka 
BO. Antibiotics susceptibility profile and 
prevalence of gram-negative uropathogens 
from asymptomatic bacteriuria among 
female students in a University in Northern 
Nigeria. Journal of Advances in Medical 
and Pharmaceutical Sciences. 2016; 
11(3):1-9. 

9. Vandepitte J, Verhaegen J, Engbaek K, 
Rohner P, Piot P, Heuck CC. Basic 
laboratory procedures in clinical 
bacteriology 2nd edition. World Health 
Organization Geneva. 2003;30-36. 

10. Igwegbe AO, Ugboaja JO, Okoli OA. 
Prevalence of asymptomatic bacteriuria 
among pregnant women in Nnewi, 
southeast Nigeria. International Journal of 
Biological and Chemical Sciences. 2012; 
6(1):88-98. 

11. Holt JG, Koieg NR, Sneath PHA, Starley 
JT, Williams ST. Bergeys manual of 
determinative bacteriology (9th Ed). 
Williams and Wilkins Boltimore. 1994;767. 

12. Oko JO, Abriba C, Itah AY. Epidemiologic 
study of the prevalence of diarrhoeic 
agents amongst hospitalized children in 
some hospitals in Calabar, Nigeria. J. 
Microbiol. Biotech. Res. 2014;4(3):25-31.  

13. Cheesbrough M. District laboratories 
practice in tropical countries, Part 2, 
Second Edition, Cambridge University 
Press, UK. 2000;105-108.  

14. Clinical and Laboratory Standards 
Institute. Performance standards for 
antimicrobial susceptibility testing; Twenty-
Fourth Informational Supplement. 950 
West Valley Road, Suite 2500 Wayne, PA 
19087 USA; 2014. 

15. Magiorakos AP, Srinivasan A, Carey RB, 
Carmeli Y, Falagas ME, Giske CG, 
Harbarth S, Hindler JF, Kahlmeter G, 
Olsson-Liljequist B, Paterson DL, Rice LB, 
Stelling J, Struelens JM, Vatopoulos A, 
Weber JT, Monnet DL. Multidrug-resistant, 
extensively drug-resistant and pandrug-
resistant bacteria: An international expert 
proposal for interim standard definitions for 
acquired resistance. Clin. Microbiol. Infect. 
2012;18:268–281. 

16. Ifemeje AA, Adesina OA, Morhason- Bello 
IO, Mutiu WB, Kolade CO. Asymptomatic 
Bacteriuria amongst Pregnant Women at 
Ibadan. Trop. J. of Obst Gynaecol. 2006; 
23(1):S8. 

17. Akinloye O, Ogbolu DO, Akinloye OM, 
Terry Alli OA. Asymptomatic bacteriuria of 
pregnancy in Ibadan, Nigeria: A re-
assessment. British Journal of Biomedical 
Science. 2006;63(3):109-12. 

18. Akerele J, Abhulimen P, Okonofua F. 
Prevalence of asymptomatic bacteriuria, 
among pregnant women in Benin City, 
Nigeria. J. Obstet Gynaecol. 2001;21:141-
144. 

19. Ezeome IV, Ikeme AC, Okezie OA, 
Onyebueke EA. Asymptomatic bacteriuria 
(ASB) in pregnant women in Enugu, 
Nigeria. Tropical Journal of Obstetrics and 
Gynaecology. 2006;23(1):12-3. 

20. MacLean AB. Urinary tract infection in 
pregnancy. International Journal of 
Antimicrobial Agents. 2001;17(4): 273-277. 

21. Hooton TM, Delia S, Ann ES, Pacita LR, 
Carol W, Kalpana G, Mansour S, Walter 
ES. A prospective study of asymptomatic 
bacteriuria in sexually active young 
women. New England Journal of Medicine. 
2000;343(14):992-997. 

22. Nicolle, Lindsay E, Suzanne Bradley, 
Richard Colgan, James C. Rice, Anthony 



 
 
 
 

Oko et al.; JOCAMR, 2(3): 1-9, 2017; Article no.JOCAMR.32159 
 
 

 
9 
 

Schaeffer, Thomas M. Hooton. Infectious 
Diseases Society of America guidelines for 
the diagnosis and treatment of 
asymptomatic bacteriuria in adults. Clinical 
Infectious Diseases. 2005;643-654. 

23. Amadi ES, Enemuo OB, Uneke CJ, Nwosu 
OK, Onyeagba RA, Ugbogu OC. 
Asymptomatic bacteriuria among pregnant 
women in Abakaliki, Ebonyi State Nigeria. 
J. Med. Sci. 2007;7(4):698-700. 

24. Ajayi AB, Nwabuisi C, Aboyeji AP, Ajayi 
NS, Fowotade A, Fakeye OO. 
Asymptomatic bacteriuria in antenatal 
patients in Ilorin, Nigeria. Oman Med J. 
2012;27(1):31-5. 

25. Morrison AJ, Wenzel RP. Nosocomial 
urinary tract infections due to 
enterococcus: ten years' experience at a 
university hospital. Archives of Internal 
Medicine. 1986;146(8):1549-1551. 

26. Hussain A, Sohail M, Abbas Z. Prevalence 
of Enterococcus faecalis mediated UTI and 

its current antimicrobial susceptibility 
pattern in Lahore, Pakistan. JPMA. The 
Journal of the Pakistan Medical 
Association. 2016;66(10):1232. 

27. Park J, Zimmerman L, Stempinski K, 
Bridge R, Roston A, Patel A. Prevalence of 
Chlamydia trachomatis and Neisseria 
gonorrhoeae in an urban public hospital 
pregnancy termination clinic. International 
Journal of STD & AIDS. 2017; 
0956462417689984. 

28. Olaitan JO. Asymptomatic bacteriuria in 
female student population of a Nigerian 
University. Int. J. Microbiol. 2006;2(2):4-9. 

29. Okon KO, Nkwalaku L, Balogun ST, 
Usman H, Adesina OO, Akuhwa RT, Uba 
A, Shidali NN. Antimicrobial susceptibility 
profile of bacterial pathogens isolated from 
pregnant women with asymptomatic 
bacteriuria at tertiary hospital in 
Northeastern Nigeria. Sierra Leone J. 
Biomed Res. 2012;4(1):32-42. 

_________________________________________________________________________________ 
© 2017 Oko et al.; This is an Open Access article distributed under the terms of the Creative Commons Attribution License 
(http://creativecommons.org/licenses/by/4.0), which permits unrestricted use, distribution, and reproduction in any medium, 
provided the original work is properly cited. 
 
 
 Peer-review history: 

The peer review history for this paper can be accessed here: 
http://sciencedomain.org/review-history/18220 


