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ABSTRACT… Objective: To determine the frequency of asymptomatic bacteriuria (ASB), causative pathogens and 
antibiotic sensitivity pattern in antenatal women. Study Design: Cross-sectional study. Setting: Department of Obstetrics 
and Gynaecology, Nishtar Hospital, Multan, Pakistan. Period: February 2022 to July 2023. Methods: A total of 110 women 
with singleton pregnancy with gestational age 13-42 weeks, and aged 18 to 40 years were included. Once the patients were 
enrolled, demographic characteristics (age, gestational age, parity (primiparous or multiparous), body mass index (BMI), 
place of living (rural or urban), gestational diabetes mellitus (yes or no), educational status (illiterate, primary, middle, matric, 
or graduate)) were noted. Presence or absence of asymptomatic bacteriuria was noted. Results: In a total of 110 pregnant 
females, the mean age and gestational age were 28.7±3.9 years and 29.4±4.0 weeks, respectively. The frequency of ASB 
among pregnant women was found in 19 (17.3%) patients. The frequency of causative pathogens showed that E. coli was 
the most frequent isolates noted among 7 (36.8%) women while staphylococcus aureus, Klebsiella, pseudomonas spp, and 
Proteus spp were identified in 5 (26.3%), 4 (21.0%), 2 (10.5%), and 1 (5.26%) respectively. Antibiotic susceptibility patterns 
revealed that Amikacin, Nitrofurantoin, cephalexin, and Ciprofloxacin were the most sensitive antibiotics noted in 18 (94.7%), 
17 (89.5%), 15 (79.0%) and 14 (73.7%) samples respectively. Conclusion: The frequency of asymptomatic bacteriuria in 
pregnant women is high with E. coli as the most common causative organism. Antibiotic susceptibility patterns revealed that 
Amikacin, Nitrofurantoin, cephalexin, and Ciprofloxacin to have good sensitivities.
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INTRODUCTION
The term “bacteriuria” is used when bacteria 
are present in urine.1 A bacteriuria that is 
characterized by the absence of symptoms 
of urinary tract infections (UTIs) is known as 
“asymptomatic bacteriuria (ASB)”. The further 
progression of ASB into symptomatic infections 
makes it an important issue to be concerned.2 
Among non-pregnant women, ASB might last for 
a shorter period of time, but during pregnancy, 
its spontaneous resolution is rare. Although 
there is no change in ASB prevalence during 
pregnancy, there is an evolution in pathogenesis, 
which maintains both the woman and the unborn 
child at risk of problems from bacteriuria.3 Most 
of the time, the development of symptomatic 
UTIs is observed in the later stages of pregnancy. 

The risks that are established with ASB during 
pregnancy are symptomatic UTI, premature 
delivery, intrauterine growth retardation, 
endometritis, and even mortality among mother 
and baby.4 Complications might occur even in 
the perinatal and postnatal periods as ABS may 
persist throughout pregnancy.5

ASB is common (3-8%) during pregnancy, 
while the most likely period of gestation for its 
occurrence is between 9-17 weeks.3 Bacteriuria 
might cause adverse maternal and perinatal 
outcomes during pregnancy if it is left untreated. 
Preterm delivery, hypertensive conditions, 
recurrent abortions, intrauterine growth restriction 
(IUGR), polyhydramnios and oligohydramnios, 
early rupturing of membranes, and labour 
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induction are all independently linked to ASB.6,7 
Moreover, during the puerperium period, women 
are at higher risk of developing pyelonephritis on 
account of ASB.8 Therefore, all pregnant women 
who pay visits to have antenatal check-ups, are 
recommended to do routine screening even 
if they do not have symptoms, so that mother 
and baby could be protected from unexpected 
complications that may occur as a consequence 
of ASB.9

In a study, asymptomatic bacteriuria had an 
incidence of 11.3% among pregnant ladies and 
showed the dominance of Escherichia coli (E. 
coli) at 20.6%, while Staphylococcus aureus 
(11.8%), Klebsiella species (2.9%), and Proteus 
species (8.8%) were next to follow.10 Abdel-Aziz 
Elzayat M et al11 showed in their study that among 
pregnant females, ASB had a frequency of 10.0%, 
and the predominant microorganism was E. coli 
with Klebsiella next to it. These isolates had 100% 
susceptibility against nitrofurantoin, while against 
cephalexin, 88% of them showed resistance.11 
According to Jayachandran AK et al12, 11.66% of 
the pregnant females had ASB, showing a higher 
prevalence of E. coli (35.7%) as compared to 
Staphylococcus aureus (28.5%) and Klebsiella 
species (14.28%). Amikacin and nitrofurantoin 
showed sensitivity of 90% and 80%, respectively, 
against all gram negative bacteria. Nitrofurantoin 
had 100% sensitivity against all Staphylococcus 
aureus isolates.12

Pyelonephritis incidence can be significantly 
reduced by early identification and treatment of 
ASB, which can result in preventing premature 
labour by up to 20%. That is why we planned this 
study to determine the frequency of ASB, causative 
pathogens, and antibiotic sensitivity patterns in 
antenatal women. Our study will not only provide 
the magnitude of the problem among the local 
population but will also emphasize the clinician’s 
routine antenatal screening for bacteriuria and 
proper and timely treatment in order to decrease 
the complications as well as morbidity of both 
mother and fetus. Culture sensitivity can help 
generate local antibiograms and guide clinicians 
for empirical antibiotic therapy. The findings of 
this study may also help to reduce treatment 

failure as well as the cost of the treatment. 

METHODS
This was a cross-sectional study performed at 
the department of obstetrics and gynecology, 
Nishtar Hospital, Multan, from February 2022 to 
July 2023. A sample size of 110 was calculated 
considering 11.66%12 as the frequency of E. 
coli among causative pathogens of ASB, with a 
95% confidence level and a 6% margin of error. 
Inclusion criteria were pregnant ladies of 18-40 
years of age with singleton pregnancy of cephalic 
presentation (assessed on USG) and gestational 
age of 13-42 weeks (assessed on LMP). Both 
primiparous and multiparous were included. 
Exclusion criteria were women with a history 
of genital tract trauma (assessed on clinical 
examination), antibiotic therapy taken within 
the last two weeks, renal stones, urinary tract 
anomalies (assessed on USG), or catheterization 
within the last one week due to any reason. 
Informed and written consents were taken from 
all woman. Approval from the “Institutional Ethical 
Committee” was also obtained.

Once the patients were enrolled, demographic 
characteristics (age, gestational age, parity 
(primiparous or multiparous), body mass index 
(BMI), place of living (rural or urban), gestational 
diabetes mellitus (yes or no), educational status 
(illiterate, primary, middle, matric, or graduate)) 
were noted. BMI above 27 was taken as obese. 
Gestational diabetes mellitus was labeled for 
those women who had no history of diabetes 
mellitus before pregnancy and were diagnosed 
in pregnancy. It was based on the “International 
Association of Diabetes and Pregnancy Study 
Groups (IADPSG)” and “Hyperglycemia and 
Adverse Pregnancy Outcome (HAPO)” study 
(2 hours, 75 g OGTT: fasting glucose≥92 mg/
dl and a 2-hour result of ≥ 153 mg/dl).13 Then 
a sterile universal container was used to collect 
clean catch mid-stream urine sample and sent to 
the institutional laboratory within half an hour for 
bacteriuria screening. The presence or absence 
of asymptomatic bacteriuria was noted. All 
women with no urinary symptoms like dysuria 
(pain during urination), urgency (cannot control 
urine >15 minutes), or frequency (>5 times urine 
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in a day) but the presence of bacteria ≥105/ml 
on microscopic examination of urine and a pus 
cell count of ≥10 cells per microliter of urine were 
taken positive for ASB.11 Urine culture (the urine 
specimen was incubated for more than 72 hours, 
showing single significant pathogen) and drug 
sensitivity were performed. Drug sensitivity was 
measured as diameter (mm) by zone of inhibition 
by applied drugs (ciprofloxacin, nitrofurantoin, 
amikacin, and cephalexin) on Mueller Hinton agar 
plates incubated for 72 hours by the modified 
Kirby Bauer disc diffusion method. A special 
proforma was designed to record all the study 
information.

Statistical analysis was done using “Statistical 
Package for Social Sciences (SPSS)”, version 
26.0. Quantitative variables like age, gestational 
age, and BMI were shown as mean and standard 
deviation (SD). The representation of qualitative 
variables such as gestational diabetes mellitus 
(yes or no), place of living (rural or urban), 
educational status (illiterate, primary, middle, 
matric, graduate), ASB (present or absent), 
causative pathogens, and antibiotic susceptibility 
pattern were made through frequencies and 
percentages. Stratification was done for the effect 
modifiers like age, gestational age, parity, BMI, 
gestational diabetes mellitus, place of living, 
and educational status. A post-stratification chi-
square test was applied and a p-value≤0.05 was 
considered significant.

RESULTS
In a total of 110 pregnant females, the mean age 
and gestational age were 28.7±3.9 years (ranging 
between 18 to 40 years) and 29.4±4.0 weeks 
respectively. There were 83 (75.4%) females who 
were multiparous.The mean Mean was 27.5±3.0 
kg/m2 whereas 53 (48.2%) women were obese. 
Table-I is showing detailed description of 
characteristics of women studied. 

The frequency of ASB among pregnant women 
was found in 19 (17.3%) patients. The frequency 
of causative pathogens showed that E. coli 
was the most frequent isolates noted among 7 
(36.8%) women while staphylococcus aureus, 
Klebsiella, pseudomonas spp, and Proteus 

spp were identified in 5 (26.3%), 4 (21.0%), 2 
(10.5%), and 1 (5.26%) respectively. Antibiotic 
susceptibility patterns revealed that Amikacin, 
Nitrofurantoin, cephalexin, and Ciprofloxacin 
were the most sensitive antibiotics noted in 18 
(94.7%), 17 (89.5%), 15 (79.0%) and 14 (73.7%) 
samples respectively. Stratification of ASB with 
respect to study variables are shown in Table-II.

Characteristics Frequency (%)

Age (years)
18-30 55 (50.0%)
31-40 55 (50.0%)

Gestational 
age (weeks)

13-28 24 (21.8%)
>28 86 (78.2%)

Parity
Primiparous 27 (24.6%)
Multiparous 83 (75.4%)

Body mass 
index (kg/m2)

≤27 57 (51.8%)
>27 53 (48.2%)

Place of living
Rural 40 (36.4%)
Urban 70 (63.6%)

Educational 
status

Illiterate 13 (11.8%)
Primary 11 (10.0%)
Middle 22 (20.0%)
Matric 30 (27.3%)
Graduate (34 (30.9%)

Gestational 
diabetes

Yes 27 (24.6%)
No 83 (75.4%)

Table-I. Characteristics of women (n=110)

DISCUSSION
Our study showed that among pregnant females, 
17.3% had ASB. Ullah et al 90 from Bangladesh 
described similar findings for ASB (12%) in their 
study. Various authors carried out a literature 
review that showed a variation in the occurrence 
of ASB ranging between 4-24%.14 The occurrence 
rates of ASB vary due to the differences in the 
characteristics of the communities. Among Asian 
populations, researcher have shown that ASB 
affects between 6-16%14-19 pregnant females. Data 
from some of the studies from Africa reported 
rates of occurrence of ASB at 10.6%, 13%, 37.5%, 
and 43.3%.20-23 The same trend continues among 
the populations of developed countries. The USA 
and Canada have 2-7% and 4-7% occurrence 
rates of ASB, respectively, and it varies for the 
pregnant ladies of Spain at 16%.24 There are 
multiple factors, like variation in the geography, 
culture, study settings, and screening tests, that 
contribute in bringing to the varying results.
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Characteristics

Asymptomatic 
Bacteriuria P- 

ValuePresent 
(n=19)

Absent 
(n=91)

Age (years)
18-30 8 

(14.5%)
47 

(85.5%)
0.449

31-40 11 
(20.0%)

44 
(80.0%)

Gestational 
age (weeks)

13-28 6 
(33.3%)

18 
(66.7%)

0.257
>28 13 

(15.1%)
73 

(84.9%)

Parity

Pr imipa-
rous

4 
(14.8%)

23 
(85.2%)

0.697
M u l t i p a -
rous

15 
(18.1%)

68 
(81.9%)

Body mass 
index (kg/m2)

≤27 8 (14%) 49 
(86%)

0.352
>27 11 

(20.8%)
42 

(79.2%)

Place of living
Rural 5 

(12.5%)
35 

(87.5%)
0.317

Urban 14 
(20.0%)

56 
(80.0%)

Educational 
status

Illiterate 0 
(0.0%)

13 
(100%)

0.392

Primary 1 
(9.1%)

10 
(90.9%)

Middle 5 
(22.7%)

17 
(77.3%)

Matric 6 
(20.0%)

24 
(80.0%)

Graduate 7 
(20.6%)

27 
(79.4%)

Gestational 
diabetes Yes 5 

(18.5%)
22 

(81.5%) 0.664

Table-II. Stratification of ASB with respect to study 
variables (N=110)

Our study revealed that among pregnant females 
of age between 31 and 40 years, the frequency 
of ASB was higher, whereas the subsequent age 
group was 18-30 years. According to Alghalibi 
et al25, the most common age group of pregnant 
females for infection was 21-25 years, and it was 
35-39 years found by Turpin et al.26 Another study 
found that pregnant women of age above 35 
were at higher risk of having ASB.27 The trend of 
bacteriuria observed in our study and reported in 
other studies depicts that pregnant females aged 

between 31 and 40 years are at higher risk of 
developing UTIs. On the other hand, multigravida 
women in our study had a higher incidence of 
ASB, as mentioned by Roy et al28 and Obirikorang 
et al29 in their findings.

E. coli and Klebsiella were the most common 
bacteria, with the majority of the patients in our 
study being infected by E. coli, which coincides 
with the previous studies.30,31 The use of ampicillin 
and amoxicillin is more common in treating 
pregnant women presenting with UTIs. In this 
study, antibiotic susceptibility patterns revealed 
that Amikacin, Nitrofurantoin, cephalexin, and 
Ciprofloxacin were the most sensitive antibiotics 
noted in 94.7%, 89.5%, 79.0% and 73.7% samples 
respectively.

There were some limitations of this study. As this 
was single center study conducted on a relatively 
small sample size, our findings cannot be 
generalized. We were unable to record treatment 
outcomes among current set of females.

CONCLUSION
The frequency of asymptomatic bacteriuria in 
pregnant women was high with E. coli as the 
most common causative organism. Antibiotic 
susceptibility patterns revealed that Amikacin, 
Nitrofurantoin, cephalexin, and Ciprofloxacin were 
the most sensitive antibiotics. We recommend 
that early screening of asymptomatic bacteriuria 
in pregnant women should be done. 
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