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ARTICLE INFO ABSTRACT

Keywords: Introduction: Asymptomatic bacteriuria (ASB) is a common condition that occurring during pregnancy and while
Asymptomatic bacteriuria untreated can be associated with adverse maternal and perinatal outcomes.
Pregnancy Aim: The aim of this study was to identify the prevalence of ASB in pregnant women referred to prenatal care

Risk factors clinics and determine risk factors and resistance patterns of bacteria isolated from urinary tract infections.

Methods: In a prospective study 220 women without urinary symptoms referred to prenatal care clinics ran-
domly. After obtaining informed consent and complete a demographic questionnaire urine samples were taken
and cultured. The isolates from all the cases of ASB were identified and antimicrobial susceptibility was tested by
the Kirby- Bauer disc diffusion method.

Results: In this study, the minimum age was 16 years and the maximum was 42 years, mean age was
29.25 + 7.56 years. The average gestational age in women with ASB was 28.7 + 6.4 weeks and in patients
without ASB was 27.6 + 5.7 weeks. About 12% of women had ASB. E. coli was found to be the most common
isolate. In this study, educational level, previous history of UTI, non-compliance with preventive measures and
multi-parity were risk factors of ASB. The least antibiotics resistance was to nitrofurantoin, ceftriaxone, and
norfloxacin.

Conclusion: Routine screening of antenatal women during all trimesters must be considered for preventing the
adverse maternal and fetal outcomes particularly with known risk factors like low educational level, multiparity
and previous history of UTL

1. Introduction

Urinary tract infection is one of the most common infectious dis-
eases that almost 10% of people in their lifetime will be affected.
Urinary tract infections, after upper respiratory tract infections are the
most common infection. Urinary tract infection is very important that
may be symptomatic or asymptomatic. The prevalence of ASB and
symptomatic urinary tract infection in pregnant women increases due
to structural and physiologic changes in the urinary tract, which in
some cases lead to undesirable conditions for the mother and fetus."”
Hormonal and structural changes can promote urinary stasis and vesi-
coureteral reflux and as a result, leads to UTIs among pregnant women.
UTIs during pregnancy is associated with risks to pyelonephritis, pre-
term birth, low birth weight, and increased perinatal mortality.**

ASB is generally defined as the presence of more than 100,000 or-
ganisms/mL in two consecutive urine samples in the absence of urinary
symptoms. ASB happen in 2%-10% of all pregnancies and if untreated

can leads to acute cystitis or acute pyelonephritis up to 30%-50% of
pregnant mothers.>® ASB has been associated with preterm birth and
low birthweight. Smooth muscle relaxation leads to decreased ureteral
and bladder tone and dilatation of the ureters and renal pelvis, urinary
stasis and vesicoureteral reflux. Osmolality and pH changes in urine and
pregnancy-induced glycosuria may assist in the bacterial growth and
bacterial infection.”"®

In addition to these changes, other factors such as age, gender,
multiparity, previous history of UTIL, socio-economic status and gesta-
tional age may increase the prevalence of ASB. Treatment of urinary
tract infections is often done empirically on the basis of information
obtained from resistance patterns of microorganism. Thereupon due to
the increase of microbial resistance, treatment with antibiotics is es-
sential and the therapeutic guidelines must be revised regularly.”'® The
aim of this study was to identify the prevalence of asymptomatic bac-
teriuria in pregnant women referred to prenatal care clinics and de-
termine prevalence and risk factors of ASB and also resistance patterns
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of bacterias isolated from urinary tract infections in Arak, Iran.

2. Methods
2.1. Study design

Over a period of 12 months (from May 2014 to April 2015), the 220
women without urinary symptoms referred to maternal care clinics in
Arak city randomly. After obtaining informed consent and complete a
structured questionnaire to solicit information on socio-demographic
and obstetric characteristics of the mothers and who had symptoms of
acute urinary tract infection and those who were on antibiotics or had
been on antibiotics at least two weeks prior to the presentation were
excluded from the study.

2.2. Specimen collection and processing

All mothers after completing the interview were given labeled
sterile containers by the interviewer and counseled on how to collect
midstream urine and then one urine samples were taken and cultured. If
the culture was positive (The quantitative count is = 10° CFU/mL for
voided specimens) second urine sample obtained and culture at inter-
vals of one week later. For women, two positive consecutive specimens
are recommended to confirm asymptomatic bacteriuria. However, for
women with an initial positive culture which is not subsequently con-
firmed, transient bacteriuria rather than contamination seems likely.
The isolates were identified and antimicrobial susceptibility done by
the standardized Kirby-Bauer disc diffusion method on Muller Hinton
agar plate. According to recommendations of Clinical Laboratory
Standard Institute (CLSI) for antibiotic sensitivity testing and based on
the size of inhibition zone around the disc three forms of Sensitive (S),
Intermediate (I) and Resistant (R) pattern interpreted.'’-'*

2.3. Statistical analysis

According to previous studies® and based on a 95% confidence in-
terval sample size was calculated as below:

The prevalence of significant bacteriuria
women = %7.34

The margin of error = 3.5%

The confidence level = 95%

The population size = 10000

in pregnant

n=ny/[1+ (no-1) / N] =220

Collected data were analyzed using SPSS software (version 18).
Statistical Analysis was performed by calculation of mean, standard
deviation and significance of proportional differences between nominal
variables were determined using the Fisher's exact test or chi-square
test, and differences between continuous variables were determined
using student t-test. A two-tailed p < 0.05 was used to define statistical
significance.

2.4. Ethical issues
This study was approved by Ethics committee of Arak University of

Medical Sciences with the ethics committee reference number of 90-
118-13 and written informed consent was obtained in all cases.

3. Results
3.1. Patients’ characteristics
In this study, the minimum age was 16 years and the maximum was

42 years, mean age was 29.3 = 7.6 years. The average gestational age
in women with asymptomatic bacteriuria 28.7 + 6.4 weeks and in
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Table 1
Risk factors in asymptomatic bacteriuria of pregnant mothers.
Variable Asymptomatic Negative P-Value
bacteriuria 26 culture 194
(100%) (100%)
Age (years) <18 415.4) 24 (12.4) 0.740
18-35 17 (65.4) 120 (61.9)
> 35 5 (19.2) 50 (25.8)
Gestational age 1% trimester 9 (34.6) 78 (40.2) 0.8568
2" trimester 9 (34.6) 60 (30.9)
3 trimester 8 (30.8) 56 (28.9)
Educational level illiterate 9 (34.6) 19 (9.8) 0.0012
Elementary 7 (26.9) 65 (33.5)
and middle
school
High school 10 (38.5) 110 (56.7)
and university
Socioeconomic Low 13 (50) 74 (38.1) 0.5024
status medium 9 (34.6) 86 (44.3)
High 4 (15.4) 34 (17.6)
previous history No 2(7.7) 64 (33) 0.0164
of UTI 1 to 3 times 9 (34.6) 63 (32.5)
4 times and 15 (57.7) 67 (34.5)
more
preventive Weak 16 (61.5) 75 (34.5) 0.0330
measures medium 8 (30.8) 69 (35.6)
Good 2(7.7) 50 (25.8)
Parity nulliparous 2(7.7) 54 (27.8) 0.0268
Multipara 24 (92.3) 140 (72.2)
Body mass index <185 3(11.5) 23 (11.9) 0.4431
18.5-24.9 5(19.2) 60 (30.9)
=25 18 (69.3) 111 (57.2)

women without bacteriuria 27.6 + 5.7 weeks.

3.2. Frequency & risk factors

A total of 26 pregnant women (11.6%) have had asymptomatic
bacteriuria. Four mothers (1.8%) were considered as transient bacter-
iuria in young women under the age of 25 years and was in the first half
of pregnancy. Also, none of the mothers have two consecutive cultures
with different microorganisms. In urinalysis presence of nitrite, leuko-
cytes and bacteria in the urine have sensitivity %73, %69 and %50 and
specificity of %86, %83 and %82 respectively for diagnosis of ASB. In
this study, educational level, previous history of UTI, non-compliance
with preventive measures and multi-parity were risk factors of
asymptomatic bacteriuria in pregnant women as well as body mass
index, socioeconomic status, Maternal age and gestational age were not
associated with bacteriuria (Table 1).

3.3. Causative organisms & antibiotic susceptibility tests

The most common isolate was E. coli (46.2%), followed by the
Staphylococcus saprophyticus (23.1%), Klebsiella (15.4%), Enterobacter
(7.7%) and Streptococcus Group B (7.7%). The maximum antibiotics
resistance was to three drugs cotrimoxazole, nalidixic acid and
Amoxicillin/clavulanate and the least resistance was to nitrofurantoin,
ceftriaxone, and norfloxacin (Table 2, Fig. 1).

4. Discussion

ASB in pregnancy is a cause of serious maternal and perinatal
morbidity. This morbidity can be reduced with the screening of preg-
nant mothers and giving appropriate treatment. In this study, the pre-
valence of ASB was 11.8%. In other studies, the prevalence of ASB was
reported from 7.2% to 45.3%.%'*'? This discrepancy may be arising
from differences in the community health infrastructure, socio-eco-
nomic status, social habits, and education of the patients who were
studied.'®
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Table 2
Antimicrobial resistance pattern of isolated organisms.
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Antibiotics Escherichia coli (%) Enterococcus spp. (%) Streptococcus group B (%) Staphylococcus saprophyticus (%) Klebsiella spp. (%)
Ciprofloxacin 14.3 33.3 0 14.3 0
Amoxicillin/clavulanate 50 100 0 28.6 50
Ceftizoxime 7.1 0 0 42.9 25
Gentamicin 28.6 0 50 57.1 25
Cephalexin 28.6 333 0 57.1 75
Ceftriaxone 7.1 33.3 0 57.1 0
Ampicillin 21.4 33.3 0 57.1 50
Cefixime 14.3 33.3 0 57.1 75
Norfloxacin 7.1 0 0 14.3 0
Cotrimoxazole 64.3 66.7 0 42.8 50
Nitrofurantoin 0 33.3 0 14.3 0
Nalidixic Acid 50 33.3 50 71.4 25

Susceptibility pattern
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Fig. 1. Antibiotic susceptibility pattern of isolated bacteria from pregnant
women.

The highest prevalence of asymptomatic bacteriuria was found in
the age group of 18-35yrs (65.4%). Similar results are also found in
some studies which have found a significant association with age and
showing that ASB is common with advancing age but other studies also
reported a higher prevalence in the age group of 20-25 years.'*!*1¢

Our study showed the prevalence of ASB was highest among mul-
tipara (92.3%). Other studies reported a similar association and like our
study more cases of ASB occurred in multigravida (51.1%) than in
primigravida.'®'”-'®

In this study, a higher rate of infection was detected in 1st and 2nd
trimester of pregnancy (34.6%), followed by third trimester (30.8%)
which is similar to the other studies that reported the incidence of ASB
was highest in the 1st trimester and during the 2nd trimester. Findings
from our and other studies are inferred that screening for ASB should be
done in all the three trimesters of pregnancy to prevent the serious
complications associated with ASB in pregnancy.'” '

Among the risk factors associated with ASB, the highest prevalence
was seen in patients with a previous history of UTI (53.8%). Other
studies showed a similar association.*'%'°

In this study, Escherichia coli (46.2%) was found to be the com-
monest isolate, followed by the Staphylococcus species (23.1%),
Klebsiella (15.4%), Enterobacter (7.7%) and Streptococcus Group B
(7.7%). Similar results are reported by others who have reported
Escherichia coli as the commonest isolate, but some studies also reported
Klebsiella species as the commonest micro-organism.'”"22-24 Although
the antibiotic susceptibility patterns of microorganisms in ASB are
disparate in the different geographical area due to an indiscriminate
usage of antibiotics and therefore the emergence of resistant strains. For
this reason, an effective antibiotic treatment based on susceptibility
patterns is recommended.

5. Conclusion

The prevalence of ASB seen in pregnant women in our study was
11.8% and E. coli was the dominant organism isolated. Quantitative

urine culture is the ideal test for detection of ASB. Early detection and
treatment are essential to protect the health of mother and fetus.
Because of the low sensitivity of urine analysis (dipstick urinalysis), it is
recommended for all pregnant women during the first trimester of
pregnancy, a urine culture was taken and if there is no ASB the urine
culture be repeated in the second and third trimester.
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