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ABSTRACT

Background: Asymptomatic bacteriuria (ASB) has higher incidence in pregnant than in non-pregnant women and is
difficult to diagnose. It is associated with fetomaternal complications like prelabour rupture of membranes, preterm
labour, low birth weight and increased perinatal mortality. The aim of this study is to analyse various risk factors and
the maternal and fetal outcome following treatment of asymptomatic bacteriuria in early versus late gestation.
Methods: This prospective study was conducted in Thanjavur Medical college and Hospital in 2019. The study
population comprises all pregnant women attending antenatal clinic for their 1st antenatal visit.

Results: Total of 800 antenatal women were enrolled in 2 groups based on gestational age <20 weeks (n=394) and
between 28 to 32 weeks (n=406) at the time of their 1% antenatal visit. Incidence of asymptomatic bacteriuria was 13.6%
and 84.4% were in the age group of 21-30 years. High prevalence was noted in primigravidae (47.7%) and in lower
socioeconomic class (70.9%). Commonest organism isolated was E. coli (42.2%) and most of the organisms were
sensitive to gentamycin (89.9%) and cefotaxime (84.4%). Despite treatment of asymptomatic bacteriuria, complications
like anaemia, gestational hypertension & preterm labour were higher in late detection group than in early detection
group.

Conclusions: This study shows high prevalence of asymptomatic bacteriuria in pregnant women. The chances of
developing maternal complications were significantly reduced after antibiotic therapy of asymptomatic bacteriuria.
Hence, early screening and treatment of asymptomatic bacteriuria needs to be incorporated in routine antenatal care.

Kevwords: Asvmptomatic bacteriuria. Feto-maternal outcome. Earlv detection. Late detection

INTRODUCTION

Urinary tract infection is one of the most common bacterial
infections encountered in clinical practice today.>? Nearly
50% of all women develop symptoms of urinary tract
infection at some stage during their life. It is more common
in pregnant than in non-pregnant women. Pregnancy is a
provocative factor for asymptomatic bacteriuria (ASB) to
become symptomatic.® Symptomatic bacteriuria poses no
problems because it can easily be diagnosed and treated
due to its overt symptoms but asymptomatic bacteriuria is
difficult to diagnose.

The presence of >10° bacteria/ml in a single voided, clean
catch midstream urine sample is satisfactory at present to
define asymptomatic bacteriuria.* The prevalence of
asymptomatic bacteriuria in pregnancy ranges from 3-
10%.5 In pregnancy, though many screening tests detect
asymptomatic bacteriuria rapidly, the results are not
reliable. Compared to rapid tests, quantitative urine culture
was found to be the gold standard for detecting
asymptomatic bacteriuria.®” Asymptomatic bacteriuria in
pregnancy leads to low birth weight, premature rupture of
membrane, preterm births and increased perinatal
mortality.®1% Treatment of asymptomatic bacteriuria in
pregnhancy reduces these complications and also prevents
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sequelae like pyelonephritis, acute kidney injury and
chronic renal failure.

Screening and prompt management of asymptomatic
bacteriuria in pregnancy has become a standard protocol in
modern obstetric care in several developed countries.
Considering these factors, the present study was conducted
to analyse the risk factors associated with asymptomatic
bacteriuria and compare the maternal and fetal outcome
following treatment of asymptomatic bacteriuria in early
versus late pregnancy so as to analyse the possibility of
incorporating screening for asymptomatic bacteriuria in
routine prenatal care.

METHODS

This prospective cohort study was conducted in the
prenatal clinic of a tertiary care institution in Thanjavur in
south India over a period of 1 year from January to
December 2019. Institutional ethical committee approval
was obtained. A total of 800 asymptomatic pregnant
women of less than 20 weeks gestation (n=394) and those
between 28 to 32 weeks gestation (n=406) who attended
the prenatal clinic for the first time during the study period
were enrolled. Pregnant women with symptomatic urinary
tract infections, recurrent fever with chills, chronic
hypertension, diabetes mellitus, sickle cell disease, history
of preterm labour, gestational hypertension and fetal
growth restriction in previous pregnancies were excluded
from the study.

Informed consent was obtained from the study participants
and their demographic details and medical history were
recorded. A midstream clean catch urine sample was
obtained from them and sent for culture on cystine—
lactose—electrolyte-deficient (CLED) agar and antibiotic
sensitivity test. The culture plates were subjected to
aerobic incubation at 37 °C and were interpreted after 24
hours and those which showed no growth were incubated
for another 24 hours before issuing a negative report.
Samples which yielded isolates with colony counts >10°
colony forming units (cfu) per milliliter of a single
uropathogen were taken as positive for ASB. Positive
cultures were then tested for antibiotic susceptibility.
Women diagnosed with ASB were treated with
appropriate antibiotic for a week.

All women were followed up till delivery and pregnancy
complications  like  preterm labour, gestational

hypertension, anaemia, preterm labour, premature rupture
of membranes and symptomatic urinary tract infections
were noted. Neonatal outcome like low birth weight and
neonatal sepsis were also recorded. Adverse maternal and
fetal outcome were compared between the 2 groups: <20
weeks gestation (group A) and 28-32 weeks (group B).

Statistical analysis

Data are presented as rates and proportions. Statistical
analysis was performed using Graph pad prism version 5
software. Fisher’s exact test was used to compare the
frequency between the groups. p<0.05 was considered
statistically significant.

RESULTS

A total of 800 pregnant women were enrolled in the study,
out of whom 109 were positive for significant bacteriuria-
60 in group A (early detection) and 49 in group B (late
detection). The prevalence of ASB was 13.6%. Ninety two
women (84.4%) were in the age group of 21-30 years and
none under 20 years or above 35 years (Table 1). Among
the culture positive women in the 2 groups, 52 (47.7%)
were primigravidae and 58 (53.2%) were multigravidae.
There was no association between ASB and parity.
Majority of women with ASB (70.9%) belonged to lower
socio economic status. The demographic characteristics
were comparable between the 2 groups (Table 2).

Table 1: Frequency distribution of age among
pregnant women with ASB.

Highest prevalence of asymptomatic bacteriuria in
pregnancy was in the age group of 21-30 years. The
predominant isolate was E. coli in 46 women (42.2%)
followed by Klebsiellla in 30 (27.5%) and Staphylococcus
aureus in 16 (14.7%) (Table 3).

Antimicrobial susceptibility pattern showed that
gentamicin was most effective against culture isolates in
89.9% followed by cefotaxime (84.4%) and norfloxacin
(60.5%).

Table 2: Comparison of demographic characteristics between early and late detection groups.

Early detection of

Late detection of

Chi square

Parameters ASB n=60 ASB n=49 Df
e value
- Age (years) ' ' '
1 21-30 54 90 38 775  3.17 1 0.074 (NS)
31-35 6 10 11 22.5
Gravida
Primi 28 46.7 24 49 bty 4 WL ()
Continued.
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Late detection of
ASB n=49

Early detection of
ASB n=60
N

Chi square
value

Parameters Df P value

% %

Multi 32 53.3 25 51
Socio economic class
Class Il 14 23.3 9 18.3
3 Class IV 17 28.3 19 38.8 1.38 2 0.501 (NS)
Class V 29 48.3 21 42.9

Fisher’s exact test was used to compare the frequency between the groups. NS- not significant

Table 3: Frequency distribution of type of organism isolated in urine culture in the study population.

1 E. coli 46 42.2
2 Klebsiella 30 27.5
3 Staphylococcus aureus 16 14.7
4 Pseudomonas 7 6.4
5 Enterococcus 4 3.7
6 Citrobacter 6 5.5

Table 4: Comparison of maternal and neonatal outcome between the groups based on timing of ASB detection in
the study population.

Late detection (n=46) chil Relative
Parameter square P value :
. risk
N % value

Anemia

1 Present 24 52.1 12 22.2 o
Absent 22 47.9 42 77.8 e 1 Dielthle L E5e
Gestational hypertension

2 Present 10 21.7 0 0 .
Absent 36 78.3 54 100 13.04 1 0.0003 25
Preterm labour

3 Present 12 26.1 2 3.7 *
Absent 34 73.9 52 96.3 dnes 1 DERTS 2N
Preterm rupture of membrane

4 Present 2 4.3 0 0
Absent 44 95.7 54 100 %% 1 0LI(NS) - -
Prelabour rupture of membrane

5 Present 8 17.4 8 14.8
Absent 38 82.6 46 552 R
Low birth weight

6 Present 4 8.7 8 14.8
Absent 42 91.3 46 gsp 08808 1 0348(NS) -
Oligohydraminos

7 Present 2 4.3 0 0
Absent 44 95.7 54 100 i

Data are expressed as n with %. Fisher’s exact test was used to compare the frequencies between the groups. * indicates p<0.05 and
considered statistically significant. NS- not significant. Six women were lost to follow up early detection and 3 in late detection group

Feto-maternal outcome compared between early and late groups in the rates of preterm rupture of membranes
detection group showed that higher proportion of women (p=0.121), prelabour rupture of membranes (p=0.73) and
in late detection group developed anemia (p=0.0019, RR oligohydramnios (p=0.121).

1.94), gestational hypertension (p=0.0003, RR 2.5) and

preterm labour (p=0.0013, RR 2.168) than the early Eight (14.8%) in early detection group and four (8.7%) in
detection group which was statistically significant (Table late detection group had low birth weight babies and the

4). There was no significant difference between the 2
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difference was not significant (p=0.348). None in both
groups developed pyelonephritis.

DISCUSSION

The prevalence of asymptomatic bacteriuria has been
reported to be quite variable world over ranging between
2-30%.1412 A few Indian studies have reported a
prevalence of 8-17%, which was similar to the prevalence
(13.6%) found in the present study.®!3 In contrast, a few
Nigerian studies have reported a very high prevalence of
45-78%.1415

In our study the highest age specific prevalence of ASB
was in between the age group of 21-30 years and none in
<20 years and >35 years. Conversely, some authors have
reported a higher prevalence of ASB in pregnant women
under 20 years of age while Abdel et al had not found a
statistically significant association of ASB with age.%:16:7

In this study, we found no association between ASB and
parity which was in accordance with that reported by Hazir
et al and Abdel et al, while some others have reported
higher rates of ASB in primigravidae.'®316.1” Majority of
the pregnant women with ASB in our study (81.7%)
belonged to low socio economic class and a similar
observation was reported by several other studies while
some found no association with socioeconomic
class. 1011131718 Higher prevalence of ASB in low socio
economic class can be attributed to under nutrition, poor
personal hygiene and practices.

The short female urethra favours colonization by fecal
flora and the pathogens associated with bacteriuria are the
same in pregnant and non-pregnant women. E. coli was the
commonest pathogen identified in asymptomatic
bacteriuria in pregnancy.®1131%20 |n the current study
also, E. coli was the dominant isolate in 42.2%. Klebsiella
(27.5%) and Staphylococcus aureus (14.7%) were the
other pathogens detected and most of the isolates were
sensitive to gentamicin and cefotaxime. Svanborg et al
state that E. coli strains isolated from women with
asymptomatic bacteruria exhibited fewer virulence
characteristics than those in women with symptomatic
infection.?

Several clinical trials have consistently reported a decrease
in incidence of pyelonephrits in pregnancy following
detection and treatment of ASB.?>% But the association
between ASB and pregnancy complications is uncertain
and remains a topic of continued debate.?® In this study,
women detected with ASB after 28 weeks of gestation and
treated for it had higher incidence of preterm labour and
gestational hypertension when compared to women
screened and treated for ASB prior to 20 weeks of
gestation. Similar observations were reported by Jain et al
comparing maternal outcome in women with ASB and
culture negative women between 32-34 weeks.?° Several
other trials and meta-analysis also have demonstrated a
significant association of ASB with preterm delivery.8222>
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2" In contrast, Meis et al in a multiple logistic regression
analysis found that bacteriuria was associated only with
indicated preterm births and not with spontaneous preterm
births and Kazemeir et al has reported that in
uncomplicated pregnancy ASB is not associated with
preterm births.282°

A meta-analysis of 19 studies by Yan et al found 1.31 fold
increased odds of preeclampsia in women with UTI %0 It
was hypothesized that increased maternal inflammatory
burden from UTI enhances the risk of preeclampsia.®! The
same could be attributed to the higher incidence of
preeclampsia (21% versus 0%) noted in our study among
women treated for ASB late in pregnancy. Although there
is adequate evidence that pyelonephritis can lead to
anaemia. The association between ASB and anaemia is
still not clear. Enayat et al had identified ASB as an
independent risk factor for anemia.®® Higher incidence of
anemia was noted in women treated for ASB after 28
weeks in our study (p=0.0019, RR 1.94) while it was not
so in a similar study by Jain et al.?%% The strength of
association ASB with anaemia in our study should be
interpreted with caution as this study did not take into
account the multiple other aetiological factors of anaemia
which could have confounded the results.

Even after antibiotic treatment, the women in the late
detection group had higher rates of preterm rupture of
membranes (4.3% versus 0%) compared to early detection
group. We found no statistical difference between the two
groups in the rates of prelabour rupture of membranes,
oligohydramnios or low birth weight. No women
developed pyelonephritis after treatment of ASB in our
study. Systematic reviews on antibiotic treatment for ASB
had found only low quality evidence for a modest
reduction in pyelonephritis and low birth weight
infants.2*24 The clinical practice guideline issued in 2019
by the Canadian Task Force for the management of
asymptomatic bacteriuria in pregnancy, recommends
screening for and treating ASB.3* Though the routine
screen—treat policy for ASB in pregnancy has been
questioned due to lack of evidence in a study from
Netherlands, further evaluation in other populations is
needed to confirm if this observation could be
generalized.?®%

The drawback of our study is that, the study population
was not subjected to repeat screening for ASB after
antibiotic therapy and recurrent asymptomatic bacteriuria
could have been missed which could have influenced the
outcome.

CONCLUSION

The overall prevalence of ASB in pregnancy is high,
particularly in low socioeconomic class. E. coli was the
commonest pathogen isolated in ASB. Asymptomatic
bacteriuria detected late in pregnancy is significantly
associated with maternal complications like anemia,
gestational hypertension and preterm labour. Hence it is
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emphasized that routine screening and treatment of ASB
should be incorporated into early prenatal care in
developing countries where prevalence of ASB is high.
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