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ABSTRACT
Aim: Asymptomatic bacteriuria (ASB) is a common condition in 
pregnancy. The aim of our study is to estimate the rate of ASB, 
causative organisms, and antibiotic sensitivity in a secondary 
care hospital.

Materials and methods: Midstream clean catch urinary sample 
was collected from 149 women between 12 and 28 weeks of 
gestation. Those with urinary symptoms, diagnosed for urinary 
tract infection (UTI), with vaginal bleeding or vaginal discharge, 
and who had given antibiotics within 7 days preceding sample 
collection were excluded. Data were collected from medical 
records, and statistical analysis was done using Statistical 
Package for the Social Sciences (SPSS) version 19.

Results: Asymptomatic bacteriuria was seen in 26% (n = 39) of 
the women. No association of age, parity, gestational age, body 
mass index (BMI), and diabetes was found with ASB. The most 
common pathogen isolated was Escherichia coli (46%) followed 
by Streptococcus (17.9%) and Staphylococcus aureus (10.3%). 
Fosfomycin with 94.4% sensitivity and nitrofurantoin with 89% 
sensitivity were seen as first- and second-line antibiotics for 
treatment of E. coli. Overall sensitivity of all isolates was 69.20% 
for fosfomycin, 66.6% for ceftriaxone, and 61% for augmentin. 
The three most common antibiotics (i.e., penicillin, pipemidic 
acid, and ampicillin) used in pregnancy showed highest overall 
resistance for all isolates.

Conclusion: Incidence of ASB was significantly high. The most 
common bacteria isolated was E. coli.

Clinical significance: Due to large variance in prevalence 
worldwide, incidences should be studied in local population 
and antibiotics should be prescribed according to culture and 
sensitivity to address the issue of multidrug resistance.
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INTRODUCTION

Urinary tract infection (UTI) is one of the most common 
bacterial infections in pregnancy and one of the most 
common causes of obstetrical admission apart from 
delivery.1,2 Not all UTIs are symptomatic and therefore 
remain undetected. Symptomatic or asymptomatic, 
untreated UTI is associated with maternal and perinatal 
morbidity and mortality. Maternal complications include 
subsequent pyelonephritis, sepsis, shock, transient renal 
failure, miscarriage, anemia, preeclampsia, preterm 
labor, endometritis, and perpetual pyrexia. Perinatal 
complications are intrauterine growth restriction, 
low birth weight, prematurity, and neonatal sepsis, 
all contributing to perinatal mortality.3 Therefore, the 
screening for asymptomatic bacteriuria (ASB) has now 
become a part of standard obstetric care, and most of 
the antenatal care guidelines, for example, the National 
Institute for Clinical Excellence, have included it.4-6 In 
our part of the world, awareness about this condition is 
lacking, and most of the hospitals do not have guidelines 
regarding screening for ASB. Literature reports prevalence 
of ASB to be 2 to 10%.7 It is defined as true bacteriuria in 
the absence of specific symptoms of acute UTI; detection 
of >105 cfu/mL of bacteriuria in single voided midstream 
urine is a practical alternative to gold standard urine 
culture for screening of ASB.7,8

In our hospital, urinary symptoms and UTI-associated 
morbidity in pregnancy were frequently encountered 
during both antenatal and postnatal period.

The objective of our study is to screen for ASB to 
observe its incidence in our unit and analyze for causative 
organisms and antibiotic sensitivity.

MATERIALS AND METHODS

A cross-sectional study was conducted from May 2014 
to May 2015 in the Aga Khan Hospital for Women, 
Garden, which is a secondary care center of the Aga Khan 
University Hospital and Medical College Foundation, 
Karachi. Exemption for this observational study was 
obtained from the Ethical Review Committee of the 
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Aga Khan University Hospital as it was only a medical 
record review, with no direct interaction with women. 
All women attending the antenatal clinic between  
12 and 28 weeks of gestation were included in the study, 
and those with urinary symptoms, diagnosed for UTI, 
having vaginal bleeding or vaginal discharge, or those 
who had given antibiotics within 7 days preceding sample 
collection were excluded.

The sample size in this study was calculated to 
estimate the ASB among pregnant women, using 3.6% 
prevalence as reported by a previous study.9 This 
provided a maximum sample size of 149, with 95% level 
of confidence and 3% error estimation.

Women were explained the standard method of 
collection of midstream clean catch urine sample by 
the clinic nursing staff. The sample was collected in the 
laboratory in a sterile wide mouth container with tightly 
covered lid and submitted for culture and sensitivity at 
the same time. Data were collected from the medical 
records. Information pertaining to identity was not 
recorded to maintain confidentiality.

All manual data were entered in Statistical Package for 
the Social Sciences (SPSS). Statistical analysis was done by 
using SPSS version 19. To evaluate the various risk factors 
associated with ASB, chi-square test was carried out. All 
p-values were based on two-sided tests, and significance 
was set at p < 0.05.

RESULTS

The total number of participants in this study was 149; 39 
(26%) of them had ASB. Table 1 shows the demographics 
and presence of diabetes mellitus in both the groups. No 
association of age, parity, gestational age, and body mass 
index (BMI) was found with ASB in this study.

Table 2 illustrates the type of organism isolated, 
with E. coli being the most common (46%) followed 
by streptococcus (17.9%). Less frequent isolates were 

Staphylococcus (10.3%), Klebsiella and Enterococcus (7.7% 
each), and Pseudomonas and Citrobacter (5.1% each).

Table 3 illustrates the sensitivity pattern of the isolated 
bacteria. Escherichia coli, the most prevalent bacteria, 
showed 100% resistance to penicillin and only 27% 
sensitivity to ampicillin and 33% sensitivity to pipemidic 
acid, the three commonly used antibiotics in pregnancy. 

Table 1: Maternal characteristics

Maternal characteristics
ASB present, 
n (%)

ASB absent, 
n (%) p-value

Age in years
  17–25 20 (51.3) 57 (51.8)
  26–34 17 (43.6) 47 (42.7) 0.66
  ≥35 02 (5.1) 06 (5.5)
Parity
  Primipara 16 (41) 44 (40)
  Multipara (2–4) 22 (56.4) 63 (57.3) 0.99
 Grand multipara (≥ 5) 01 (2.6) 03 (2.7)
Gestational age in weeks
  12–19 22 (56.4) 65 (59.1) 0.93
  20–28 17 (43.6) 45 (40.9)
BMI
  <18.5 01 (2.6) 11 (10)
  18.5–22.9 10 (25.6) 38 (34.5) 0.74
  23–27.5 20 (51.3) 35 (31.8)
  >27.5 08 (20.5) 26 (23.6)
Diabetes mellitus 07 (17.9) 14 (12.7) 0.42

Table 2: Organisms isolated

Organism isolated n (%)
Escherichia coli 18 (46.2)
Streptococcus 7 (17.9)
Staphylococcus 4 (10.3)
Citrobacter 2 (5.1)
Klebsiella 3 (7.7)
Enterococcus 3 (7.7)
Pseudomonas 2 (5.1)
Total 39 (100)

Table 3: Antibiotic sensitivity pattern of the isolates

Bacterial isolates No
Strains sensitive to antibiotics, n (%)

AMP AUG PNC NIT FOS CEFX CEFR PMD CTX
Escherichia coli 18 5 (27.8) 14 (77.8) 0 16 (89) 17 (94.4) 11 (61) 11 (61) 6 (33.3) 13 (72.2)
Streptococcus 7 2 (28.6) 2 (28.6) 4 (57) 2 (28.6) 2 (28.6) 0 0 0 6 (85.7)
Staphylococcus 4 0 2 (50) 0 0 2 (50) 0 2 (50) 0 1 (25)
Klebsiella 3 0 3 (100) 0 0 3 (100) 0 2 (66.7) 0 2 (66.7)
Enterobacter 3 2 (66.7) 3 (100) 0 3 (100) 1 (33.3) 0 1 (33.3) 0 1 (33.3)
Pseudomonas 2 0 0 0 0 0 2 (100) 0 0 1 (50)
Citrobacter 2 0 0 0 1 (50) 2 (100) 1 (50) 2 (100) 0 2 (100)
Overall sensitivity of all 
isolates

39 9 (23) 24 (61) 4 (10) 22 (56) 27 (69) 14 (36) 18 (46) 6 (15) 26 (66.6)

Overall resistance to all 
isolates

39 30 (76) 15 (38.5) 35 (89.7) 17 (43.6) 12 (30.8) 25 (64.1) 21 (53.8) 33 (84.6) 13 (33.3)

AMP: Ampicillin, AUG: Augmentin, PNC: Penicillin, NIT: Nitrofurantoin, FOS: Fosfomycin, CEFX: Cefixime, CEFR: Cefuroxime, PMD: 
Pipemidic acid, CTX: Ceftriaxone
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Fosfomycin with 94.4% sensitivity and nitrofurantoin 
with 89% sensitivity were seen as first- and second-line 
antibiotics for the treatment of E. coli. The next common 
isolate was Streptococcus, which showed low sensitivity 
to most antibiotics and 85.7% sensitivity to ceftriaxone. 
Staphylococcus aureus and Pseudomonas isolates showed 
multidrug resistance. Klebsiella and Enterobacter showed 
100% sensitivity to augmentin (amoxil/clavulanic acid).

Overall, for all isolates, highest sensitivity was seen for 
fosfomycin (69.20%), ceftriaxone (66.6%), and augmentin 
(61%). On the contrary, the three most common antibiotics 
used in pregnancy show highest overall resistance for all 
isolates, that is, penicillin (89.6%), pipemidic acid (84.6%), 
and Ampicillin (76%).

DISCUSSION

The incidence of ASB was 26% in our study, which was 
surprisingly high. In a systemic review, Schnarr and 
Smaill7 reported that prevalence remained constant at 
about 2 to 10%. Other literature revealed a wide range 
of variance in prevalence, that is, 5.2% in Brazil,10 10% in 
India,11 10.2 to 18.8% in Ethiopia,12,13 26% in Bangladesh,14 
and 45.3% in Nigeria.15 The incidence in our study was 
close to that of Bangladesh and was comparatively higher 
than other regions, except for Nigeria where it was 45.3%. 
There was no association of ASB with increasing age, 
parity, BMI, and presence of diabetes mellitus, which are 
described as risk factors in certain studies.16-20 Information 
on socioeconomic class and history of previous UTI could 
not be obtained from medical records, and hence their 
association with ASB was not determined.

The most common pathogen isolated was E. coli  
(46.2%), similar to what was reported in other studies.21,22 
The second most common pathogen was Streptococcus 
(17.9%) that was not commonly reported in the literature, 
but few older studies reported a rate of approximately 
5%.21 Other organisms in this study were S. aureus (10.3%), 
Klebsiella (7.7%), and Enterococcus (7.7%). Literature 
reported Klebsiella as the second most frequently 
isolated pathogen after E. coli. Tadesse et al13 reported 
similar frequency of isolates in their study. Pseudomonas 
is considered a nosocomial pathogen and though less 
common (5.2%), seems difficult to treat due to multidrug 
resistance.

Interesting pattern was seen in antibiogram. None of 
the most common isolates, that is, E. coli, Streptococcus, 
and S. aureus, showed 100% sensitivity to any antibiotic, 
and multidrug resistance was seen against these. 
The highest sensitivity for all pathogens was seen in 
fosfomycin (69%), ceftriaxone (66.6%), and augmentin 
(61%). As ceftriaxone is injectable and augmentin is not a 
preferable drug for premature fetus, fosfomycin seems to 
be the drug of choice for treatment of ASB. However, it is 

recommended to culture urine and prescribe antibiotics 
according to sensitivity and not to prescribe commonly 
used antibiotics empirically for the treatment of ASB due 
to drug resistance. This drug resistance was also seen in 
our study as well as reported by Pereira Vasconcelos et al10  
and Hernandez et al.23

With increasing awareness and consistent evidence of 
association of ASB with adverse maternal and perinatal 
outcome, it is prudent to screen every pregnant woman 
for ASB. This is highly recommended considering high 
incidence in many regions, including ours. Urine culture 
is the gold standard diagnostic tool for screening of ASB, 
but detection of nitrite on dipstick or leukocyte esterase/
nitrite on urinalysis can be used for screening if they 
are cost constraints.24-26 The urine needs to be cultured 
separately to identify its sensitivity to antibiotics if the 
findings are positive. An antibiotic that has maternal and 
fetal safety, good efficacy, and low resistance in a given 
population should be prescribed.7

CONCLUSION

Incidence of ASB was significantly high. The most 
common bacterium isolated was E. coli. Due to large 
variance in prevalence worldwide, incidences should 
be studied in local population and antibiotics should be 
prescribed according to culture and sensitivity to address 
the issue of multidrug resistance.
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