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Abstract

Background: Asymptomatic bacteriuria (ASB) in pregnancy is associated with significant
adverse maternal and fetal morbidity if left untreated, including pyelonephritis, preterm
labor, and low birth weight. Early identification of causative organisms and antimicrobial
susceptibility are essential to start the therapy to prevent complications. Aims &
Objective: To determine the prevalence, bacterial profile and antibiotic susceptibility
patterns of ASB among pregnant women attending tertiary care hospitals. Settings and
Design: Prospective, multicentric, hospital-based observational study was conducted at a
tertiary care teaching hospital in India. Materials and Methods: A total of 100 pregnant
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INTRODUCTION

Asymptomatic bacteriuria (ASB) is defined as the presence of significant bacterial growth in urine in the absence of
symptoms suggestive of urinary tract infection. 1 Pregnancy is associated with several physiological and anatomical
changes in the urinary tract that predispose women to bacterial colonization. Hormonal influences, particularly
progesterone-mediated smooth-muscle relaxation, along with mechanical compression of the ureters by the enlarging
uterus, can result in urinary stasis and facilitate bacterial proliferation. 2

Although asymptomatic, ASB during pregnancy is clinically important because untreated bacteriuria may progress to
symptomatic urinary tract infection and acute pyelonephritis. Acute pyelonephritis may result in significant maternal
morbidity and has also been associated with adverse obstetric and fetal outcomes.? Previous evidence has demonstrated
that identification and appropriate treatment of ASB can reduce the risk of progression to pyelonephritis and may decrease
complications such as preterm birth and low birth weight.* Therefore, screening for ASB forms an important component
of antenatal care, and current recommendations support urine culture-based screening during pregnancy.’

The microbiological profile of ASB in pregnancy is predominantly composed of Gram-negative organisms, with
Escherichia coli being the most frequently isolated pathogen. However, the distribution of causative organisms may vary
between geographical regions and healthcare settings. © Such variation is clinically relevant because antimicrobial
susceptibility patterns are also influenced by local prescribing practices, antibiotic exposure and the emergence of
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antimicrobial resistance. Increasing antimicrobial resistance has complicated the empirical management of urinary
infections and highlights the importance of periodically evaluating local bacterial susceptibility patterns. 7

Urine culture remains an important method for identifying significant bacteriuria and determining the causative organism.
The conventional threshold of significant bacteriuria is >10° colony-forming units/mL in an appropriate urine specimen. ®
Following identification of the organism, antimicrobial susceptibility testing provides information regarding the antibiotics
to which the isolated bacteria remain sensitive and can assist in selecting appropriate treatment. The Kirby—Bauer disk
diffusion method, interpreted according to established laboratory standards, is commonly used for susceptibility
assessment. °

Despite the established importance of screening and treatment, differences in the prevalence of ASB and antimicrobial
susceptibility patterns across populations necessitate continued local surveillance. Knowledge of the predominant bacterial
organisms and their susceptibility profiles can help guide appropriate empirical therapy while reducing unnecessary
antibiotic exposure.

Aims and Objectives

Aim:

To determine the prevalence, bacterial profile, and antibiotic susceptibility pattern of asymptomatic bacteriuria in pregnant
women attending a tertiary-care hospital.

Objectives:

1. To determine the prevalence of asymptomatic bacteriuria among pregnant women using urine culture.

2. To assess the trimester-wise distribution of asymptomatic bacteriuria among pregnant women.

3. To identify the bacterial profile of urine culture-positive cases, with particular emphasis on Escherichia coli and other
causative organisms.

4. To determine the antibiotic susceptibility pattern of the bacterial isolates obtained from culture-positive urine samples.

5. To identify the antibiotics demonstrating the highest and lowest sensitivity among the isolated organisms, thereby
providing relevant local susceptibility data for management of ASB in pregnancy.

MATERIALS AND METHODS

Study Design and Setting

This prospective, multicentric, hospital-based observational study was conducted at a tertiary-care teaching hospital in
India. The study was carried out in the Department of Obstetrics and Gynecology, PBM Hospital, associated with Sardar
Patel Medical College, Bikaner, Rajasthan, over a period of 12 months from January 2025 to December 2025. Ethical
clearance was obtained from the Institutional Ethics Committee before commencement of the study.

Study Population and Sample Size

A total of 100 pregnant women attending routine antenatal clinics were enrolled using consecutive sampling. Pregnant
women from any trimester were considered for inclusion, provided they had no symptoms suggestive of urinary tract
infection. Written informed consent was obtained from all participants before enrolment.

Inclusion Criteria

1. Pregnant women in any trimester.

2. Women without symptoms of urinary tract infection.

3. Participants willing to provide informed written consent.

Exclusion Criteria (Applied to both groups)

1. Symptomatic urinary tract infection.

2. History of antibiotic use within the preceding two weeks.
3. Known renal disease.

4. Diabetes mellitus.

Methodology and Sample Collection

Al eligible participants underwent clinical evaluation after obtaining informed written consent. Clean-catch midstream
urine samples were collected using appropriate sterile collection procedures. The samples were subjected to
microbiological examination and culture on Cystine-Lactose-Electrolyte-Deficient (CLED) agar and MacConkey agar.
Significant bacteriuria was defined as bacterial growth of >10° colony-forming units/mL (CFU/mL).® The bacterial isolates
obtained from culture-positive samples were identified using standard biochemical methods. Where applicable, an
automated identification system was also used for confirmation
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Identification of Bacterial Isolates

Urine culture-positive samples were evaluated for identification of the causative organisms. Standard microbiological and
biochemical methods were employed for identification of bacterial isolates. The organisms identified in the present study
included Escherichia coli, Klebsiella pneumoniae, Staphylococcus saprophyticus and Enterococcus faecalis.

Antibiotic Susceptibility Testing

Antimicrobial susceptibility testing was performed using the Kirby—Bauer disk diffusion method and interpreted according
to the Clinical and Laboratory Standards Institute (CLSI) guidelines. ° the antibiotics evaluated included nitrofurantoin,
fosfomycin, cefixime, amoxiclav, ciprofloxacin and ampicillin. The susceptibility results were expressed as percentages
according to the proportion of isolates demonstrating sensitivity to each antimicrobial agent.

Data Collection

Relevant clinical and demographic information was recorded for each participant. The trimester of pregnancy was
documented, and urine culture results were recorded. For culture-positive cases, the isolated organism and corresponding
antimicrobial susceptibility pattern were documented. The primary outcomes assessed were the prevalence of ASB,
trimester-wise distribution of culture-positive cases, bacterial profile and antibiotic susceptibility pattern.

Statistical Analysis

Data were entered into Microsoft Excel and subsequently analysed using Statistical Package for the Social Sciences (SPSS)
software. Categorical variables were expressed as frequencies and percentages. The Chi-square test was used for aanalysis
of categorical variables wherever applicable. A p-value <0.05 was considered statistically significant.

Ethical Considerations
The study protocol was approved by the Institutional Ethics Committee. Written informed consent was obtained from every
participant before enrolment. Confidentiality of participant information was maintained throughout the study.

RESULTS

A total of 100 pregnant women fulfilling the predefined eligibility criteria were included in the present prospective
observational study. All participants were asymptomatic with respect to urinary tract infection at the time of urine
collection. Clean-catch midstream urine samples were subjected to microbiological examination, and significant bacteriuria
was defined as bacterial growth of >10° CFU/mL. Among the 100 participants, 18 (18.0%) had significant bacteriuria,
whereas 82 (82.0%) had sterile urine cultures (Table 1). Thus, the overall prevalence of asymptomatic bacteriuria (ASB)
in the study population was 18.0%

Table 1: Prevalence of Asymptomatic Bacteriuria

Urine Culture Result | Number of Patients | Percentage (%)
Positive 18 18.0
Negative 82 82.0
Total 100 100.0
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Figure 1. Prevalence of Asymptomatic Bacteriuria
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Demographic and obstetric characteristics

The demographic and obstetric characteristics of the study population are presented in Table 2. Among women with ASB,
the mean age was 28.4 + 4.8 years, compared with 26.1 + 4.5 years among culture-negative participants. The difference in
mean age was statistically significant (p=0.048). When participants were categorized according to age, women aged >30
years constituted 44.4% of the ASB-positive group compared with 22.0% of the ASB-negative group.

With regard to gravidity, 13 (72.2%) ASB-positive women were multigravida, compared with 38 (46.3%) women in the

culture-negative group, while primigravida women constituted 27.8% and 53.7%, respectively. This difference was
statistically significant (p=0.049).

Table 2. Demographic and obstetric characteristics of study participants
Variable ASB positive (n=18) | ASB negative (n=82) | Total (N=100) | p-value
Age (Year) | <20 years 1 (5.6%) 12 (14.6%) 13 (13.0%) 0.040
21-30 years 9 (50.0%) 52 (63.4%) 61 (61.0%)
>30 years 8 (44.4%) 18 (22.0%) 26 (26.0%)
mean + SD 284148 26.1+45 26.5+4.6 0.048
Gravida Primigravida | 5 (27.8%) 44 (53.7%) 49 (49.0%) 0.049
Multigravida | 13 (72.2%) 38 (46.3%) 51 (51.0%)
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Figure 2. Age Distribution According to ASB Status
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Figure 3. Gravidity Distribution According to ASB Status

Trimester-wise distribution

The trimester-wise distribution of ASB is presented in Table 3. Of the 18 women with culture-confirmed ASB, 4 (22.2%)
were in the first trimester, 7 (38.9%) were in the second trimester and 7 (38.9%) were in the third trimester. When the total
number of women screened in each trimester was considered, ASB prevalence was 11.4% in the first trimester, 21.9% in

the second trimester and 21.2% in the third trimester. The difference in prevalence across the three trimesters was not
statistically significant (p=0.352).
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Table 3: Trimester-wise Distribution of ASB
Trimester ASB +ve ASB -ve Total ASB prevalence p-value
First 4 31 35 11.4%
Second 7 25 32 21.9%
Third 7 26 33 21.2%
Total 18 82 100 18.0% 0.352
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Figure 4. Trimester-wise Distribution of ASB

The bacterial profile of the 18 culture-positive urine specimens is shown in Table 4. Escherichia coli was the predominant
bacterial isolate, accounting for 10 (55.6%) cases. This was followed by Klebsiella pneumoniae in 4 (22.2%) cases.
Staphylococcus saprophyticus and Enterococcus faecalis were each isolated in 2 (11.1%) cases. Overall, Gram-negative

organisms accounted for 14 (77.8%) isolates, whereas Gram-positive organisms constituted 4 (22.2%) isolates.

Table 4. Bacterial profile among ASB-positive women

Organism Number (n=18) | Percentage
Escherichia coli 10 55.6%
Klebsiella pneumoniae 4 22.2%
Staphylococcus saprophyticus | 2 11.1%
Enterococcus faecalis 2 11.1%
Total 18 100.0%
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Figure 5. Bacterial Profile Among ASB-positive Women
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Antimicrobial susceptibility pattern

The overall antimicrobial susceptibility pattern is presented in Table 5. Among the tested antibiotics, nitrofurantoin
demonstrated the highest susceptibility, with 16 of 18 isolates (88.9%) showing sensitivity. Fosfomycin demonstrated
sensitivity in 15 (83.3%) isolates, followed by cefixime in 13 (72.2%) and amoxicillin-clavulanate in 12 (66.7%) isolates.
Ciprofloxacin showed comparatively lower susceptibility, with 10 (55.6%) isolates being sensitive.

Ampicillin demonstrated the lowest susceptibility, with only 5 (27.8%) isolates sensitive and 13 (72.2%) resistant. Thus,
resistance to ampicillin was substantially higher than that observed for the other antimicrobials evaluated.

Table 5: Overall antimicrobial susceptibility pattern

Antibiotic Sensitive | Resistant
Nitrofurantoin 16 (88.9%) | 2 (11.1%)
Fosfomycin 15 (83.3%) | 3 (16.7%)
Cefixime 13 (72.2%) | 5 (27.8%)
Amoxicillin-clavulanate | 12 (66.7%) | 6 (33.3%)
Ciprofloxacin 10 (55.6%) | 8 (44.4%)
Ampicillin 5(27.8%) | 13 (72.2%)
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Figure 6. Overall Antimicrobial Susceptibility Pattern

Organism-specific susceptibility

The organism-wise antimicrobial susceptibility pattern is presented in Table 7. Among the 10 E. coli isolates, all 10 (100%)
demonstrated sensitivity to nitrofurantoin, while 9 (90%) were sensitive to fosfomycin. Sensitivity to cefixime and
amoxicillin-clavulanate was observed in 8 (80%) and 7 (70%) isolates, respectively. Six (60%) isolates were sensitive to
ciprofloxacin, whereas only 3 (30%) were sensitive to ampicillin.

Among the four K. pneumoniae isolates, susceptibility was observed in 3 (75%) isolates each for nitrofurantoin,
fosfomycin, cefixime and amoxicillin-clavulanate. Two (50%) isolates were sensitive to ciprofloxacin and one (25%) to
ampicillin. Both S. saprophyticus isolates were sensitive to nitrofurantoin and fosfomycin, whereas one isolate each was
sensitive to cefixime, amoxicillin-clavulanate and ciprofloxacin. The two E. faecalis isolates showed sensitivity in one
(50%) isolate for each of the tested antibiotics.

Table 6. Organism-wise antimicrobial susceptibility

Organism n | Nitrofurantoin | Fosfomycin | Cefixime | Amoxiclav | Ciprofloxacin | Ampicillin
S S S S S S

E. coli 10 | 10 (100%) 9 (90%) 8 (80%) 7 (70%) 6 (60%) 3 (30%)

K. pneumoniae | 4 | 3 (75%) 3 (75%) 3 (75%) 3 (75%) 2 (50%) 1 (25%)

S.saprophyticus | 2 | 2 (100%) 2 (100%) 1 (50%) 1 (50%) 1 (50%) 0 (0%)

E. faecalis 2 | 1(50%) 1 (509%) 1 (50%) 1 (50%) 1 (50%) 1 (50%)
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Figure 7. Organism-wise Antimicrobial Susceptibility

DISCUSSION

Asymptomatic bacteriuria (ASB) during pregnancy is clinically important because untreated bacteriuria may progress to
symptomatic urinary infection and pyelonephritis. In the present study, 18 of 100 pregnant women had significant
bacteriuria, giving an overall prevalence of 18%. This finding is comparable with the 18.8% prevalence reported by Tadesse
et al. in 244 pregnant women. 1 in contrast, Lavanya and Jogalakshmi reported a lower prevalence of 8.4% among 500
antenatal women, '° while Mukherjee et al. reported 8.4% among 250 pregnant women. ¢ Differences may reflect variations
in study population, geographic location, screening methods and local bacterial ecology.

In the present study, women with ASB had a mean age of 28.4 £ 4.8 years, compared with 26.1 £ 4.5 years among women
without ASB, with a statistically significant difference (p=0.048). The proportion of women aged >30 years was also higher
in the ASB group (44.4% vs. 22.0%). However, Tadesse et al. found no significant association between age and ASB
(p=0.07). 1

The present study also showed a higher proportion of multigravida women among ASB-positive participants (72.2% vs.
46.3%, p=0.049). This differs from observations by Lavanya and Jogalakshmi, who reported the highest culture positivity
among primigravida (66.6%), '° and Mukherjee et al., where primigravidas constituted 52.38% of ASB-positive women. ¢
Regarding gestational age, ASB was detected in 4, 7 and 7 women during the first, second and third trimesters, respectively.
The corresponding trimester-specific prevalence was 11.4%, 21.9% and 21.2%, with no statistically significant difference
(p=0.352). Similarly, Tadesse et al. reported no significant association between trimester and ASB (p=0.27), although
positivity was approximately 20% in both the second and third trimesters. 1t Mukherjee et al. observed the highest
proportion of ASB during the second trimester (42.86%). ¢

Escherichia coli was the predominant organism in the present study, accounting for 55.6% of isolates, followed by
Klebsiella pneumoniae (22.2%), Staphylococcus saprophyticus (11.1%) and Enterococcus faecalis (11.1%). The
predominance of E. coli is consistent with Mukherjee et al., who reported E. coli in 57.14% of positive cultures. ©

In contrast, Tadesse et al. reported coagulase-negative Staphylococci as the commonest isolate (32.6%), followed by E.
coli (26.1%), demonstrating geographic variation in the bacterial profile. 1

The antibiotic susceptibility pattern demonstrated highest sensitivity to nitrofurantoin (88.9%) and fosfomycin (83.3%),
followed by cefixime (72.2%) and amoxicillin-clavulanate (66.7%). Ampicillin showed the lowest sensitivity (27.8%) with
72.2% resistance. Tadesse et al. reported relatively low susceptibility to ampicillin (17.3%) and higher susceptibility to
norfloxacin (64.7%) and gentamicin (47.1%). ** These differences emphasize the importance of local antimicrobial
susceptibility surveillance before selecting empirical therapy.

The clinical importance of ASB is supported by Kazemier et al., who found pyelonephritis in 2.4% of untreated/placebo
ASB-positive women compared with 0.6% of ASB-negative women (adjusted OR 3.9, 95% CI 1.4-11.4). 2 Thus, although
ASB may be clinically silent, identification and appropriate management remain relevant during pregnancy. Overall, the
present study demonstrates a substantial burden of ASB and considerable antimicrobial resistance, particularly to
ampicillin, while nitrofurantoin and fosfomycin showed comparatively favourable susceptibility patterns.

CONCLUSION

Asymptomatic bacteriuria was identified in 18% of pregnant women in the present study, indicating a substantial burden
in the study population. Escherichia coli was the predominant uropathogen (55.6%), followed by Klebsiella pneumoniae
(22.2%), highlighting the predominance of Gram-negative organisms. The antimicrobial susceptibility pattern
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demonstrated the highest sensitivity to nitrofurantoin (88.9%) and fosfomycin (83.3%), whereas ampicillin showed
considerable resistance (72.2%). These findings emphasize the importance of routine screening for ASB during pregnancy
and the need for culture-guided antimicrobial therapy. Regular surveillance of local bacterial profiles and resistance patterns
is essential for appropriate antibiotic selection and prevention of complications associated with untreated bacteriuria.
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