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Abstract
Bacterial urinary tract infection is a frequently encountered medical complication in pregnancy and is 
associated with increased risk of preterm delivery, delivery of low birth weight infants, intrauterine 
growth restriction and increased maternal and neonatal mortality. This study therefore evaluated the 
prevalence and antimicrobial sensitivity pattern amongst pregnant women attending the North West 
Regional hospital, Bamenda. Urine culture, bacteria isolation and antimicrobial sensitivity testing were 
done using standard methods. From the results obtained, 8.4% of the 310 pregnant women screened 
had significant Bacteriuria and of the seven bacteria species isolated, the most frequently encountered 
pathogen was Escherichia coli (50%). Bacteria isolates were most sensitive to Gentamicin (76.9%), 
Nitrofurantoin (73.1%) and Ciprofloxacin (65.4%). Resistance to Amoxicillin (76.9%) and 
Cotrimoxazole (69.2%) were most common. The most prevalent isolate Escherichia coli was most 
sensitive to Gentamicin (76.9%), Nitrofurantoin (76.9%), Cefuroxime (76.9%) and ciprofloxacin 
(76.9%). In conclusion, the prevalence of significant bacteriuria was found to be 8.4% with Escherichia 
coli being the most prevalent microorganism (50%). Most isolates exhibited sensitivity to Gentamicin, 
Nitrofurantoin and Ciprofloxacin.

Introduction

Bacteriuria in Pregnancy: Prevalence and Antimicrobial Sensitivity 
Pattern Amongst Pregnant Women Attending the North West 
Regional Hospital, Bamenda

Urinary tract infections (UTI) are frequently encountered 
medical complication in pregnancy and the three types in 
pregnancy are asymptomatic bacteriuria, cystitis and 
pyelonephritis [1]. Although the incidence of bacteriuria in 
pregnancy is similar to that of their non – pregnant counterpart, 
the incidence of acute pyelonephritis in pregnancy is up to 30% 
higher compared to the case of non – pregnancy. Bacteriuria 
urinary tract infections can be symptomatic or asymptomatic. 
Asymptomatic bacteriuria implies a positive urine culture 
without specific symptoms. Women with asymptomatic 
bacteriuria during pregnancy are more likely to deliver 
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prematurely, have low birth weight infants or have a 20-30 fold 
increased risk of developing pyelonephritis [2]. 

Escherichia coli is the most commonly isolated pathogen in urine 
specimen of pregnant women and accounts for 80 – 90% of 
initial and 70 - 80% in recurrent infection [3]. Other gram 
negative pathogens include; Klebsiella pneumonia, Proteus mirabilia, 
Pseudomonas aeruginosa and gram positive includes; Streptococcus 
agalactiae, and Staphylococcus saprophyticus [4]. Antimicrobial 
treatment of asymptomatic bacteriuria also improves foetal 
outcomes by decreasing the frequency of low birth weight and 
preterm delivery. Results of previous studies recommend 
continue antimicrobial therapy for the duration of pregnancy. 
However, recent studies have reported similar benefits in 
patients treated for 14 days with Nitrofurantoin, amoxicillin or 
trimethoprim. The infectious disease of America recommends a 
course of 3-7 days antimicrobial therapy for pregnant women 
with asymptomatic bacteriuria [5]. 
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Page No 4

In most developing countries, screening for bacteriuria in 
pregnancy by culture technique have not been implemented 
because of the cost, meanwhile the urine dipstick leukocytes 
esterase in pregnancy have limitations and are of comparatively 
lower sensitivity and specificity [6]. This study therefore focuses 
on the prevalence of bacteriuria and its antimicrobial sensitivity 
pattern amongst pregnant women attending the North West 
Regional hospital, Bamenda.

Study Area
This descriptive cross – sectional hospital based study was 
conducted at the Bamenda Regional hospital located in the 
North West Region of Cameroon. This hospital was purposively 
chosen because it is the main referral hospital for the region.

Study Population
A total number of 310 pregnant women were randomly selected 
to take part in the study using a simple random sampling 
technique

Urine Collection and Processing
All consenting participants were provided with specimen 
collection instructions and then given sterile disposable urine 
containers to collect 20 – 30ml of ‘clean catch mid stream 
urine’. The samples were then labeled and transported to the 
laboratory for analysis within one hour. A drop of uncentrifuged 
well-mixed urine was put on a clean grease free slide, stained by 
Gram’s staining method and examined under the oil immersion 
objective of the microscope. Presence of ≥1 bacteria per oil 
immersion field correlates with significant bacteriuria of ≥10 
colony forming unit (CFU)/ml of urine.

 Urine Culture
A semi – quantitative calibrated loop technique was adopted for 
the primary isolation of the organism. A loopful of well – mixed 
uncentrifuged urine was streaked into the surface of Cysteine 
Lactose Electrolyte Deficient (CLED) agar and Eosine 
Methylene Blue (EMB) agar. After incubating for 24 hours at 

37oC, the colony forming units per milliliter of urine was 
determined. The bacteria isolated were identified by standard 
procedures [7]. 

Antimicrobial Sensitivity Test
Kirby – Bauer’s disc diffusion agar method was used for 
antimicrobial sensitivity testing. Antibiotic discs of common 
drugs used for treatment of suspected Gram negative and 
positive bacterial infection commercially available in our 
hospital and setting were tested. Antibiotics tested were 
Penicillin (Amoxicillin - 10µg), Quinolones (Ciprofloxacin - 
5µg), Nalidixic acid - 30µg, second generation Cephalosporins 
(Cefuroxime - 30µg), aminoglycosides (Gentamicin - 10µg), 
Nitrofurantoin, semi – synthetic antibiotics, Amoxicillin – 
clavulanic acid (Augmentin - 30µg) and Trimethoprime – 
sulfamethoxazole (Cotrimoxazole - 25µg). Individual colonies 
were suspended in normal saline to 0.5 McFarland standards 

and using sterile swabs, the suspensions were inoculated on 
Muller Hilton agar. The plates were allowed for five minutes to 
absorb the solution and then a sterile forceps was then used to 
apply the antibiotic discs onto the surface of the inoculated 
plates, pressed gently to ensure complete contact, inverted and 
incubated at 37oC for 18 to 24 hours.

According to the sizes of the zones of inhibition around the 
antibiotic discs, the organisms were classified using the 
interpretative chart report as sensitive, intermediate or resistant 
to a specific antibiotic [8].

Statistical Analysis
SPSS version 17.0 was used to analyze data. The Chi square test 
was used to establish any statistical difference and probability 
values (p) of <0.05 were considered as statistically significant.

Ethical Considerations
Ethical clearance was obtained from the Institutional Review 
Board of the Bamenda Regional hospital. All participants were 
adequately informed of the merits and demerits of the study and 
interested persons signed an informed consent form. All 
information obtained was kept under strict confidentiality.

Results
Distribution of significant bacteriuria by demographic 
characteristics of the respondent
From the results (Table 1), the highest prevalence of significant 
bacteriuria was found in the women within the age range of 21 – 
25 years but majority of the participants were within the age 
range of 26-30 years (38.4%). Majority of the participants were 
married (82.9%) and lived in urban area (88.1%). Most of the 
participants had secondary school qualification (56.8%) and 
were of the poor socioeconomic class (91.3%).

Bacteriuria and Isolated Microorganisms
Overall, significant bacteriuria was found in 8.4% (26/310) 
cases. Table 2 summarizes the isolated microorganisms whereby 
Escherichia coli was the most common pathogen (50%) followed 
by Staphylococcus saprophyticus (15.4%), Citrobacter freundii (7.7%), 
Serretia marcescens (7.7%) and Proteus mirabilis (7.7%).

Antimicrobial sensitivity pattern
The antimicrobial sensitivity pattern of the isolated bacteria is 
shown on Table 3. Overall, Gentamicin showed high sensitivity 
(76.9%) against the isolates followed by Nitrofurantoin (73.1%) 
and Ciprofloxacin (65.4%). Escherichia coli being the most 
common isolated bacteria (50.0%) was 76.9% sensitive to 
Ciprofloxacin, Gentamicin and Nitrofurantoin. However, it was 
highly resistant to Amoxicillin (92.3%) and Cotrimoxazole 
(69.3%) respectively (Table 4).

Bacterial urinary tract infections are associated with risk to both 
fetus and mother (Kindel et al, 2007). Analyzing the respondents 
based on age, the highest prevalence of significant bacteriuria 

Discussion
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was observed in pregnant women within the age range of 21 – 
25 years. This is in line with the work of Alghalibi group [9], 
who reported a high prevalence of UTI in pregnant women aged 
21 – 25 years. Also a high prevalence of significant bacteriuria 
(7.1%) was observed amongst married pregnant women and also 
amongst those who reside in urban areas (6.82%) probably due 
to the fact that the study was conducted in and urban area. In 
the present study, significant bacteriuria was found in 8.4% of 
the pregnant women. This finding is comparable with the 
findings of 7%, 7.3% and 8.9% obtained in Ethopia, Ghana 
and Iran respectively [10-12]. This result is however low 
compared to 58% reported by Onifade [13] co-workers in south 
western Nigeria and 30.6% reported by Imade et al [14] in Benin 
city, Nigeria. As observed, most studies Escherichia coli was the 
most prevalent microorganism (50.0%) isolated. This result 
compares with those reported by other studies of Zhanel [15,16] 
and Nicolle [17] who suggested that the aetiological pattern of 
UTIs with respect to bacterial pathogens is apparently similar 
worldwide. However, other pathogens such as Staphylococcus 

Table 1: Significant bacteriuria based on demographic 
characteristics

Table 2: Distribution of Isolated Bacteria

saprophyticus (15.4%), Citrobacter freundii (7.7%), Serretia 
marcescens (7.7%) etc were also found.

Overall, Gentamicin showed a high sensitivity pattern (76.9%) 
against the isolates. This may probably be due to the fact that it 
is a broad spectrum antibiotic highly active against both Gram – 
negative and Gram – positive bacteria or that the high cost of 
the drug limits it use in the locality making resistant difficult to 
result from abusive use of the antibiotic. Similarly, 
Nitrofurantoin (73.1%) and Ciprofloxacin (65.4%) showed 
high sensitivity but care should be taken in treating bacteriuria 

Table 3: Antimicrobial Sensitivity Pattern of the Isolated Bacteria

Table 4: Anti biotic Sensitivity Pattern to Escherichia coli

in pregnancy since studies have shown that Gentamicin causes 
foetal oto and nephrotoxicity. Ciprofloxacin causes irreversible 
arthropathy in animal studies while Nitrofurantoin causes 
maternal or foetal haemolysis in individuals deficient in glucose 
–6–phosphate dehydrogenase [2]. Amoxicillin (19.2%) and 
Cotrimazole (30.8%) showed the least sensitivity on the isolates, 
which can be compared to the 20% and 30.6% of Amoxicillin 
and Cotrimazole respectively reported by Akinloye et al [18]. 
Escherichia coli, which was the dominant organism, isolated 
exhibited high sensitivity to Ciprofloxacin, Gentamicin and 
Cefuroxime and Nitrofurantoin each. This result is in 
accordance with the work of Akerele et al [19] who reported a 
99.7%, 56.9%, 81.1% and 61% sensitivity to Ciprofloxacin, 
Gentamicin and Cefuroxime and Nitrofurantoin respectively. 
The choice of antibiotics should however, be based on urine 
culture.
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