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Asymptomatic bacteriuria is a commonly observed condition among pregnant 
women globally, with particularly high prevalence rates documented in African 
regions. Asymptomatic bacteriuria serves as an antecedent to the onset of 
urinary tract infection, which can lead to various difficulties during pregnancy. 
The objective of this study was to ascertain the prevalence of asymptomatic 
bacteriuria among pregnant women who sought care at the prenatal clinic in 
Akure, Nigeria.  Samples of mid-stream urine were obtained from a cohort of 
pregnant women. The samples were inoculated onto standard bacteriological 
media and incubated at a temperature of 37°C for one night. The incubated 
samples were used to determine the prevalence of asymptomatic bacteriuria 
cases and to identify the specific bacterial etiology behind the occurrence of 
bacteriuria. Furthermore, an antibiotic susceptibility test was conducted to 
investigate the sensitivity of the isolated bacteria against common antibiotics. 
A notable prevalence of bacteriuria was seen in 360 out of 486 individuals, 
accounting for 74.1% of the studied population. The microbe with the highest 
prevalence was S. aureus, accounting for 23.6% of the total isolates followed 
by Klebsiella species and Escherichia coli. An increase in the asymptomatic 
bacteriuria rate was observed in younger ages, advanced gestational ages, and 
higher education levels. Fluoroquinolones were the most effective antibacterial 
agents with an average inhibition efficacy ranging between 78.1% 
and 89.9%. On the other hand, cephalosporins and other antibiotics showed 
moderate to low inhibition efficacy. The current observations indicate that the 
routine screening of pregnant women for asymptomatic bacteriuria should be 
implemented as a policy rather than being discretionary. Comprehensive 
sensitivity testing on individual bacteria is recommended to assist in the 
identification of safe and effective antibiotics for the management of 
asymptomatic bacteriuria in pregnant women. 
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1. Introduction 

Asymptomatic bacteriuria (ASB) refers to the presence and proliferation of bacteria in the lower urinary tract without 
exhibiting the typical symptoms associated with urinary tract infection (UTI) [1]. ASB is a widely observed 
phenomenon on a global scale, impacting individuals of both genders. However, it is more frequently observed in 
women, particularly as they age [2]. This infection can also manifest in neonates and non-gravid females with 
preexisting urogenital anomalies [3] and is considered a significant predisposing factor for the development of 
cystitis, pyelonephritis, and pyonephrosis [1][4].  
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During pregnancy, ASB frequently occurs as a result of anatomical and physiological changes in the uterus, which 
undergoes significant enlargement and exerts substantial pressure on the urinary bladder and surrounding tissues 
[1][5][6]. These physiological changes occurring in the urogenital tract of pregnant women render them more 
susceptible to infections [6][7]. The presence of a urinary tract infection during pregnancy increases the risk of 
experiencing complications including preterm labor, neonatal sepsis, intrauterine growth restriction (IUGR), and 
intrauterine fetal demise or stillbirth [6][8]. Furthermore, ASB holds significant relevance in the context of pregnancy 
due to its potential progression to UTI in at least one-third of cases, leading to associated complications [9]. 

The occurrence of ASB during pregnancy exhibits significant variation across different population contexts. Several 
studies have reported rates ranging from 2% to 10% in developed economies [6][10], while certain regions in Asia 
have reported higher rates of 17% to 25.3% [11][12]. Studies conducted in Nigeria have reported a prevalence of ASB 
in pregnant women ranging from 15.1% to 86.6% [13-15]. 

In pregnant women, a significant portion of UTIs is attributed to the presence of a solitary bacterium. However, in 
cases of complicated UTIs, multiple microorganisms can be implicated, including those exhibiting greater drug 
resistance due to genetic mutations [5]. The determination of bacteriuria relies on quantitatively estimating the 
presence of bacteria in urine culture, following the Kass criteria established in 1956. These criteria aim to differentiate 
between true colonization of the urinary tract and accidental contamination of urine. According to the criteria, a count 
of 105 cfu/mL of urine indicates significant bacteriuria [16]. Alternatively, if the same organism is isolated in a repeat 
culture with a count of 102 cfu/mL and accompanied by the presence of at least 103 white blood cells (WBCs/mm3), it 
is also considered indicative of bacteriuria [17].  

In the majority of healthcare facilities in developing nations, there is no standard practice of conducting regular and 
direct screening for ASB among antenatal patients [12][14]. However, the significance of conducting a thorough 
evaluation of urine culture has been recognized as a crucial factor in the identification of this condition as a UTI 
precursor, which is widely acknowledged as one of the most prevalent infections encountered in healthcare facilities 
worldwide [18]. The bacterial species commonly observed in ASB are classified within the enterobacterial group, with 
Escherichia coli being the most prevalent microorganism. Additional microorganisms that have been documented in 
the literature include Staphylococcus aureus, Pseudomonas aeruginosa, Proteus mirabilis, and Enterococcus faecalis 
[1][6][19]. The objective of this study was to ascertain the prevalence of asymptomatic bacteriuria (ASB) among 
pregnant women who visited the antenatal clinic in Akure metropolis, located in Ondo State, Nigeria. The assessment 
of bacterial diversity was conducted with consideration of the participants' age, gestational age, and educational level. 
Additionally, an antimicrobial sensitivity test was conducted on the isolated bacteria in order to assess the prevalence 
of antibiotic-resistant strains among pregnant women exhibiting asymptomatic bacteriuria. 

2. Material and Methods 

2.1. Population and sample size 

The study sample comprised of antenatal patients attending the specialist hospital in Akure, Ondo State. These 
patients provided informed consent and did not exhibit any symptoms of UTI. Additionally, they had not received any 
antimicrobial treatment in the two weeks leading up to the study. The study received ethical approval from the Ondo 
State Ministry of Health Research Ethics Committee, with reference number OSHREC.02/23/518, issued on March 02, 
2023. 

The sample size required to evaluate the prevalence of ASB was determined using a confidence level of 95% (Z=1.96). 
Given the available data on the average presence of ASB in pregnant women in Nigeria [13-15], a base prevalence rate 
of 50% was chosen. The sample size was determined using the formula: 

N = Z2P(1-P)/d2 

where Z=1.96, P=0.50 (50% prevalence), and d represents a fixed error limit of 0.05. Therefore, the minimum 
required sample size was 385. To account for the design effect, a 25% increase was applied to the initial sample size, 
resulting in a final required sample of 482 participants. In total, a cohort of 486 individuals was enlisted for the study. 
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2.2. Samples and data collection  

Every enlisted participant was given instructions to collect a midstream specimen of urine (MSU). The samples that 
were gathered were appropriately labeled and were accompanied by relevant participant information (age, 
gestational age, and educational level). The specimens were stored in a refrigerated chamber and subsequently 
transferred to the laboratory for processing within 2 hours of collection. 

2.3. Examination of Specimens 

Each urine sample was thoroughly mixed and diluted at a ratio of 1:100 in sterile normal saline. Subsequently, 0.1 mL 
of the diluted sample was carefully transferred onto pre-dried plates of MacConkey agar (Oxoid CM 0007) or cysteine 
lactose electrolyte deficient, CLED agar (Oxoid CM 301). The plates were incubated at a temperature of 37°C for one 
night. The number of colonies (cfu) present on agar plates was counted and the average count of colonies was 
subsequently documented. Each sample exhibiting a count of 105 cfu/ml was deemed positive for ASB. The colonies 
were subsequently subjected to characterization and identification using the methodology outlined by [20]. 

A Chi-square test was used to determine the association between collected data categories (age, gestational age, and 
educational level) and ASB presence in participants. 

2.4. Antibiotic susceptibility test 

The in vitro susceptibility profile of the isolates to commonly used antibiotics was assessed using the disc diffusion 
method on Mueller-Hinton agar (Oxoid CM 033). The previously identified colonies were transferred using a sterile 
wire loop to a sterile normal saline medium and mixed to form a bacterial suspension. Subsequently, the suspension 
was evenly distributed across the surface of the Mueller-Hinton agar plate that had been prepared in advance. The 
antibiotic discs utilized in this study included Ampicillin (AMP) 10µg, Amoxicillin-clavulanate (AMC) 30µg, Ofloxacin 
(OFX) 10µg, Ciprofloxacin (CIP) 10µg, Levofloxacin (LVX) 10µg, Cefotaxime (CTX) 10µg, Cefuroxime (CXM) 25µg, 
Ceftriaxone (CRO) 30µg, Azithromycin (AZM) 15µg, and Gentamycin (GN) 10µg. The antibiotic discs were carefully 
positioned on the surface of the inoculated plates using sterile forceps. Subsequently, the plates were incubated for a 
period of 18-24 hours at a temperature of 37°C. The diameter of the inhibition zone was measured in mm. The 
bacterial isolates were considered susceptible to the antibacterial agent if they displayed an inhibition zone diameter 
greater than 12 mm [21]. The overall sensitivity of each bacterial species toward each antibiotic was determined by 
dividing the number of sensitive isolates by the total number of isolates of this species 

3. Results 

The diagnosis results showed that 
74.1% (360 out of 486) of the 
participating pregnant women were 
diagnosed with ASB. Furthermore, all 
the studied categories (age group, 
gestational age, and educational level) 
were associated with ASB presence in 
test subjects. This association was 
confirmed by the statistically 
significant chi-squared values (p<0.05) 
obtained for all three variables. An 
increase in ASB cases was observed in 
younger ages, advanced gestational 
ages, and higher education levels 
(Table 1).  

 

 

Table 1. The distribution of participants in the studied categories (age group, 
gestational age, and educational level)  with the number of asymptomatic 
bacteriuria (ASB) cases in each subcategory. A Chi-square (X2) test was used 
to determine the association between collected data categories and ASB 
presence in participants. 

Category Total 
number 

ASB 
cases X2 p-value 

Age-group 
18-25 216 166 

6.10 0.047 26-35 169 114 
36-45 101 80 

Gestational age 
First Trimester 109 72 

8.53 0.014 Second Trimester 160 114 
Third Trimester 217 174 

Educational level 
Primary 73 45 

8.28 0.016 Secondary 193 142 
Higher 220 173 
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A total of six bacterial species were identified in the 
diagnosed samples, with Staphylococcus aureus being the 
most commonly isolated bacteria followed by Klebsiella 
species, accounting for 23.6% and 22.0% of the isolates, 
respectively. On the other hand, Proteus species were the 
least abundant isolated bacteria at 8.1% (Table 2). Based 
on this observation, Staphylococcus aureus was the most 
common bacterial isolate in most subcategories. 
However, Klebsiella species were the primary cause of 
ASB among 18-25 age group, third trimester group, and 
higher education group accounting for 25, 24, and 25% 
of total cases in each group, respectively (Fig. 1). 

 

Figure 1. The distribution of isolated bacterial species in relation to the studied categories (age group, gestational age, and 
educational level) of pregnant women diagnosed with asymptomatic bacteriuria (ASB). The numbers in each segment of 
the pie chart correspond to the total count of bacterial isolates (The number on top) and the proportionate representation 
(The number at the bottom), expressed as a percentage (%), of asymptomatic bacteriuria (ASB) cases attributed to the 
respective bacterial species within the given subcategory. 

Table 2. Frequency of isolated bacterial species 
Microorganism  Number of 

isolates 
Frequency (%) 

Staphylococcus aureus  85 23.6 
Klebsiella species  77 22.0 
Escherichia coli  66 18.3 
Pseadoruonas aeruginosa 56 15.40 
Enterococcus faecalis  47 13.0 
Proteus species 29 8.1 
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The susceptibility test revealed that most bacterial isolates (regardless of their specie) were susceptible to 
levofloxacin (89.9%), ciprofloxacin (82.1%), ofloxacin (78.1%), and azithromycin (62.9%). In fact, levofloxacin 
resulted in a total Escherichia coli and Enterococcus faecalis inhibition. Notably, none of the isolates demonstrated 
sensitivity to ampicillin at the used concentration. Moreover, the highest resistance (regardless of antibiotic type) was 
recorded in Pseudomonas aerugmosa isolates, as only 28% of the isolates (on average) demonstrated susceptibility to 
the used antibacterial agents (Table 3).  

Table 3. Bacterial isolates susceptibility (%) to commonly used antibiotics 

Bacterial specie 

Antibacterial agent 

AM
P 

10
µg

 

AM
C 

 3
0µ

g 

OF
X 

10
µg

 

CI
P 

10
µg

 

LV
X 

10
µg

 

CT
X 

 1
0µ

g 

CX
M

 2
5µ

g 

CR
O 

30
µg

 

AZ
M

 1
5µ

g 

GN
 1

0µ
g 

Ba
ct

er
ia

l 
av

er
ag

e 
(%

) 

Staphylococcus aureus 0 24.1 89.7 75.9 79.3 31 27.6 24.1 31 48.3 43.1 
Klebsiella species 0 40.6 85 66.6 92.3 33.6 29.9 25.9 25.7 59.3 45.9 
Escherichia coli 0 63.6 81.1 72.7 100 30 36.3 36.3 45.5 72.7 53.8 

Pseudomonas aerugmosa 0 0 60 84.7 31.6 22.5 0 0 21.1 59.9 28.0 
Enterococcus faecalis 0 25 100 100 100 62.5 56.3 56.3 10 87.5 59.8 

Proteus species 0 40 53 94 82 0 20 0 70 50 40.9 
Antibacterial average (%) 0 32.2 78.1 82.1 89.9 29.9 28.4 23.8 48.9 62.9  
Ampicillin (AMP), Amoxicillin-clavulanate (AMC), Ofloxacin (OFX), Ciprofloxacin (CIP), Levofloxacin (LVX), Cefotaxime 
(CTX), Cefuroxime (CXM), Ceftriaxone (CRO), Azithromycin (AZM), Gentamycin (GN) 

 

4. Discussion 

The present study unveiled a substantial prevalence of ASB among pregnant women in the examined population 
(74.1%), which aligns with findings from previous research in Nigeria [13]. Staphylococcus aureus was the most 
frequently isolated bacteria (23.6%) followed by Klebsiella species and Escherichia coli. This finding deviates from 
previous studies, which have consistently reported E. coli as the predominant bacterium in ASB [1][6][19][22]. It is 
noteworthy to mention that a singular strain of bacteria was identified in each of the MSU samples, which aligns with 
the findings of [5], who similarly observed the presence of a single bacterial species in each case of ASB.   

It is reported that advancing age is associated with an increased likelihood of acquiring asymptomatic bacteriuria 
[10]. However, a higher ASB rate was found in the youngest age group of pregnant women (18-25) compared to the 
other two age groups. This observation might be attributed to the inadequate habits of perineal hygiene among young 
pregnant women compared to older pregnant women [23].  

The incidence of ASB during the initial trimester of pregnancy shows a decreased prevalence in comparison to the 
subsequent second and third trimesters. This discovery is consistent with previous results indicating that the 
anatomical and physiological changes experienced by pregnant women contribute to an increased susceptibility to 
urinary tract infections [6]. 

Existing literature has demonstrated that a higher level of education in pregnant women is associated with a 
protective impact against ASB [24]. However, other findings have also been reported, suggesting no significant 
association between educational level and the presence of asymptomatic bacteriuria [25]. Nevertheless, the present 
observations indicate that there is a greater prevalence of ASB among women with secondary and higher levels of 
education, as opposed to those with only a primary education. A previous study conducted by [26] also documented a 
comparable finding, indicating that women with preparatory and above educational levels exhibited a threefold 
increase in the incidence of UTI compared to women with no formal education. The present observations present a 
perplexing situation, as it is anticipated that highly educated women will exhibit a notably higher degree of adherence 
to hygienic practices in comparison to their less educated counterparts. The underlying factors contributing to these 
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findings may be multifaceted and necessitate a comprehensive examination of the behavioral patterns and 
socioeconomic circumstances of women within the analyzed sample. Alternatively, it is plausible to provide more 
straightforward rationales, such as the heightened utilization of public and communal amenities by highly educated 
women within their educational and occupational settings. The persuasiveness of this theory is enhanced by the fact 
that a majority of the individual bacterial species behind ASB in the current work may be identified and transferred 
via communal objects [27][28].   

The results of susceptibility tests indicated that fluoroquinolones (Ofloxacin, Ciprofloxacin, and 
Levofloxacin) exhibited the highest efficacy (ranging from 78.1% to 89.9%) in preventing the growth of the isolated 
bacteria in an in vitro setting. Despite the positive prospects, it is not advisable to administer fluoroquinolones to 
pregnant women, particularly in the initial trimester of pregnancy, due to their correlation with reduced rates of live 
births and increased rates of spontaneous abortion [29]. The cephalosporins and other antimicrobial drugs exhibited 
reduced rates of inhibition ranging from 23.8% to 62.9%, whereas ampicillin showed no inhibitory efficacy at all. The 
aforementioned findings are cause for concern and necessitate the formulation of novel treatment approaches within 
the examined demographic in order to mitigate the risk of subsequent UTI occurrence and potential exacerbation of 
health issues. 

5. Conclusion

The present study demonstrated a significant prevalence of asymptomatic bacteriuria among pregnant women in the 
group under investigation. Bacteriuria occurrence was found to be associated with age group, gestational age, and 
educational level of women. The rates of asymptomatic bacteriuria in the study population are indicative of the need 
for regular screening of pregnant women as a measure to decrease or eliminate urinary tract infections caused by 
asymptomatic bacteriuria, and to mitigate the potential pregnancy problems that may ensue. It is advisable to perform 
comprehensive sensitivity testing on each bacterium in order to facilitate the identification of the antimicrobial agent 
that is both highly effective and minimally harmful in pregnant women with asymptomatic bacteriuria. 
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