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ABSTRACT

Prevalence of urinary tract infection in pregnancy at first antenatal carevisit —a
hospital based study at the teaching hospital attached to KAHER’s J N Medical
College, Belagavi

Background & Objectives:

Urinary tract infection (UTI) is one the most common bacterial infections in
pregnancy. The anatomical & physiological changes that occur during pregnancy
predispose to develop urinary tract infection. UTI (symptomatic and asymptomatic
bacteriuria) can lead to serious maternal and perinatal complications if left untreated.
This objective of the study is to determine the prevalence of urinary tract infection in
pregnancy at first antenatal care visit to the teaching hospital attached to KAHER’s

JN Medical College, Belagavi and the effect of UTI on pregnancy outcome.

Methods:

This is a prospective cross- sectional study conducted in the teaching hospital
attached to KAHER’s J N Medical College, Belagavi. Pregnant women without any
known rena disease attending the hospital for their first antenatal care visit from
January 2018 to December 2018 were enrolled into the study. UTI was diagnosed
using mid stream urine culture and colony count yielding bacterial growth of more
than or equal to 10°/ml was taken as significant. The pregnant women were followed

up to delivery to find the pregnancy outcome.

Results:

Out of 1602 women analysed, 264 had significant bacteriuria which
constitutes 16.5%. Out of 264 women with UTI, 57.57% (152) women were
symptomatic and 42.42% (112) women were asymptomatic. There is a significant

association between UTI and anaemia, previous history of UTI, catheterisation and
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Diabetes. Escherichia coli was the most frequently isolated pathogen followed by
Klebsiella pneumoniae, Citrobacter and Staphylococcus aureus. UTI was significantly

associated with preterm labour, FGR and PPROM among pregnancy outcomes.

Interpretation & Conclusion:

It is evident from this study that the prevalence of UTI is high among pregnant
women and that it can lead to serious pregnancy complications. Therefore it is
recommended to screen UTI as early as possible to diagnose and treat the infection
accordingly. It is also noted that the prevalence of urinary tract infection is more in
third trimester, suggesting rescreening the women in the early third trimester to

prevent the maternal and perinatal complications associated with UTI.

Keywords: Urinary tract infection, pregnancy, prevalence, outcome.
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INTRODUCTION

Urinary Tract Infection (UTI) is one of the most common infections during
pregnancy. UTI stands the second most common complication after anemia during
pregnancy.’

UTI in pregnancy may be either symptomatic or asymptomatic infection.
The presence of 10° colony-forming units per millilitre (cfu/ml) of a single
uropathogen in the presence of symptoms is symptomatic bacteriuria. The
symptoms include dysuria, urgency, frequency &nocturia in cystitis and fever,
flank pain, nausea, vomiting, costovertebral angle tenderness in pyelonephritis. The
presence of significant bacteriuria in the absence of symptoms is asymptomatic
bacteriuria (ASB). ASB is of importance as there will be a delay in seeking care
due to lack of any symptoms.*®

In India, the prevalence of UTI in pregnancy ranges from 3% to 24 %.*°
The reported prevalence of asymptomatic bacteriuria around the world ranges from
2 % to 10%.° This high prevalence rate can be attributed to various reasons.” In
genera, women are more prone to develop urinary tract infection ( the short length
of urethrai.e., 3-4 cm and the exposure of the urogenital system to bacteria during
sexual intercourse facilitate the ascent of microorganisms causing UTI). In addition
to the above, pregnancy can result in specific physiological and anatomical changes
which cause UTI.2®* Progesterone induces smooth muscle relaxation of the
bladder and the ureter leading to urinary stasis and vesicoureteric reflux. Also,
glycosuria in pregnancy due to impaired tubular resorption provides an excellent
culture medium for the bacterial growth. Clothing habits, coital patterns including
position, frequency, postcoital cleanliness, use of antibiotics, antiseptics — influence

the personal hygiene and in turn reflect on the incidence of UTI.
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Many normal perineal floras are implicated in the causation of UTI. Most commonly
gram negative organisms are implicated in which Escherichia coli is found in
approximately 75 to 90 % of al bacteriuria® Other organisms include Klebsiella
pneumonia, Providencia species, Pseudomonas aeruginosa, Enterobacter,
Staphylococcus saprophyticus, Staphylococcus aureus, Enterococcus faecalis are the
gram positive organisms which may cause infection in 5% to 15% of the cases of
uTl.®

Both symptomatic and asymptomatic bacteriuria are associated with severa
pregnancy related complications. It is observed that there is an increased incidence
of pre-eclampsia, preterm delivery, preterm premature rupture of membranes,
amnionitis and anemiawith urinary tract infection in pregnancy. **%°

If untreated, asymptomatic bacteriuria can lead to acute cystitis (40%) and
pyelonephritis (25-30%) in pregnancy, which constitutes 70% of the cases of
symptomatic UTI. Thus, there is an urgent need to screen UTI since urinary tract
infections, including both symptomatic and asymptomatic infection, are associated
with serious maternal and perinatal complications. By appropriate screening and
timely management, we can prevent maternal complications like acute pyelonephritis
and chronic renal faillure and aso reduce the chances of prematurity and foeta
mortality in the offspring."*There is no strict guideline for the routine screening of
UTI in pregnancy in India. Screening of UTI with urine culture in early pregnancy is
mentioned in most of the guidelines including the United States Preventive Services
Task Force and National Institute for Health and Care Excellence (NICE).

The data on the prevalence of UTI in pregnancy is limited in this part of the
country. This study thus aims to find out the prevalence of urinary tract infectionin

pregnancy at the first antenatal care visit.
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Objective

OBJECTIVES

Primary objective
To find out the prevalence of urinary tract infection in pregnancy at the first

antenatal care visit.

Secondary objective

To find out the effect of urinary tract infection on pregnancy.
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Review Of Literature

REVIEW OF LITERATURE

Urinary tract infections have been described since ancient times. The first
documented description is in the “Ebers Papyrus” dated to 1550 BC.2 It was described
by the Egyptians as “sending forth heat from the bladder”.®

The bacterial invasion leading to inflammatory response of the urothelium and
subsequent bacteriuria and pyuria constitutes urinary tract infection.'UTI in pregnant
women is quite common. The prevalence of urinary tract infection varies from region
to region.

The prevalence of urinary tract infection in pregnancy was found to range
from 3.3% to 56% with sample sizes of 200 to 1537 pregnant women.”? Amongst
this, the prevalence of asymptomatic bacteriuria ranged from 2 % to 25%.%%

The factors like maternal age, occupation or parity showed no significance
while past history of urinary tract infection, history of diabetes mellitus and anemia
were found to show significance in the occurrence of UTI.X %2

The organisms causing urinary infection in pregnancy and those in genera
population are the same. Escherichia coli is the most commonly isolated pathogen in
UTI in pregnancy which is shown in various studies. >*'The other organisms include
Klebsiella, Staphylococcus aureus, Citrobacter and Pseudomonas aeruginosa.

There are several studies which describes the association of UTI with
pregnancy complications.®®*° Untreated urinary tract infection is associated with
preterm delivery, low birth weight infants, stillbirths and neonatal death.**There are
studies which differ this.***

The risk of preterm delivery and low birth weight babies among women with

asymptomatic UTI was found to be 50% and 33% in ameta-analysis of 19 studies. **
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Other pregnancy complications have also been associated with bacteriuria.
Urinary tract infection was found to have an increased association with pyelonephritis
in a study conducted among 1,500 pregnant women.>®

Adverse pregnancy complications are seen to occur with pyelonephritis. It has
been found that the risk of preterm delivery was more in pregnancies complicated
with pyelonephritis in a study conducted on a large scae(among 5,00,000
pregnancies) during a period of 18 years(10.3% versus 7.9% among those who did not
have pyelonephritis).® No association was found between pyelonephritis and
intrauterine death or early neonatal death. Pyelonephritis is also related to risks like
anaemia, septicaemia leading to respiratory distress.®® There is no change in the

incidence of pregnancy complications due to UTI with different trimesters.*
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Methodology

METHODOLOGY

Study design: A hospital based cross sectional study

Study period: 12 months(January 2018 to December 2018)

Source of data: Pregnant women coming for their first antenatal care visit to
outpatient department of teaching hospital attached to KAHER’s J N Medical
College, Belagavi during the study period.

Sample size:

z,2P(1-P)
n= d?

Where p is the percentage of prevalence and
d isthe percentage likely difference in the prevalence.
With P=0.20, d =5% of p

The value of nis 1600.

Selection criteria
- Inclusion Criteria

1. Antenatal women in their first antenatal visit at the teaching hospital attached to
KAHER’s J N Medical College, Belagavi

2. Any gestationa age
- Exclusion Criteria:

1. Antenatal women with proven renal disease

2. Antibiotic therapy usage in the last 72 hours

Page 6



Methodology

Ethical clearance:

Prior to the commencement, the study was approved by the Ethica and
Research Committee, Jawaharla Nehru Medical College, Belagavi.
(Annexure 1 - Letter number MDC/DOME/29 dated 22/11/2017)

This study was registered prospectively at Clinical Trials Registry- India

(CTRI) with registration no- CTRI/2018/10/015942.

Informed consent:
All the participants fulfilling the selection criteria were explained about the
purpose of the study and a written informed consent in their own vernacular language

was obtained before enrolment.

Method of collection of data:

In antenatal clinic

All the pregnant women in their first antenatal visit at the teaching hospital attached to
KAHER’s J N Medical College, Belagavi were screened. The women fulfilling the
selection criteria were enrolled in the study after obtaining their informed consent.
The baseline information including the details of residence and the obstetric details
were collected.

Midstream,clean catch urine samples were collected on the day of enrollment using
wide mouthed, sterile containers. Patients were counseled on how to collect the urine

sample.

Specimen Transportation

The collected urine samples (with the patient’s name, number, time and date
of collection) were transported at room temperature in a box to the culture lab in the

Department of Microbiology within four hours.
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In Microbiology lab

The samples were then subjected to urine routine microscopy and culture.
Microscopic test included examining the centrifuged urine deposit at high
magnification for pus cells, red cells, urine protein, epithelial cells, casts and crystals.
Pus cells=> 5/ high power field was considered significant for infection.

The samples were then cultured and after overnight incubation on blood agar
and Mac Conkey’s agar at 37° C for 12-14 hours, colony counts yielding bacterial
growth of =10°/ml were taken as significant in both symptomatic and asymptomatic
pregnant women and were sent for gram staining. Novobiocin sensitivity was done for
Gram positive cocci to identify Staphylococcus saprophyticus. Gram negative bacilli
were processed for IMViC reaction.

Here, urinary tract infection was defined as the presence of at least 10°
organisms per millilitre of urine in an asymptomatic patient or symptomatic patient
with accompanying pyuria (= 5 WBCsY mL). Women enrolled in the study were

followed up for the pregnancy outcome.

Statistical Analysis

Data analysis was done using R i386.3.5.1 statistical software. Continuous
data was represented in the form of mean + SD and the categorical variables were
represented by the frequency table. Association between categorical variable was
studied using chi-sguare test/ Fisher test. Continuous data was compared using t-test/

Mann Whitney U-test. Trend test was done using Cochran Armitage test.
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RESULTS

The study was conducted in the Department of Obstetrics and Gynaecol ogy
at the teaching hospital attached to KAHER’s J N Medical College, Belagavi from

January 2018 to December 2018.

A total of 1820 antenatal women were screened. Among whom, 40 women
did not consent. Out of the remaining 1780 consented women, 72 samples were
missed and 106 samples were contaminated. The remaining 1602 women were

enrolled in the study.

264 out of the 1602 women had significant bacteriuria which constitutes
16.5%. Out of 264, 57.57% (152) women were symptomatic and 42.42% (112)

women were asymptomatic. 83.5% (1338) women had no growth in culture.

Out of 1602 women, 244 women (15.23%) were lost to follow up and the

remaining 1358 (84.77%) were followed up for pregnancy outcome.

Of the 1358 women, 1115 women (82.10%) had pregnancy termination at
teaching hospital attached to KAHER and the information regarding the rest of the
243 women (17.89%) who had delivered at other hospitals was collected by
telephonic communication. 1115 women who had in house delivery were further

analysed.
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The results of the analysis were reported as follows.

STROBE Diagram

(Strengthening the Reporting of Observational study in Epidemiology)

Total number screened: 1820

Not consented - 40

Remaining: 1780

178 excluded from analysis
-Contaminated samples -106
-Missed samples-72

Tota enrolled: 1602

A

\ 4

Significant bacteriuria- 264(16.5%) No growth-

1338(83.5%)

l

Symptomatic
152(57.57%)

l

Asymptomatic
112(42.42%)

A 4

Lost to follow up- 244
Followed up for outcome
up to delivery- 1358
- Inhouse
deliveries: 1115
- Outside hospital
deliveries: 243
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Tablel: Distribution of casesby growth in culture

Significant Bacteriuria
— 0
Yes (264)-16.5% Total
No growth
Symptomatic Asymptomatic
152 112 1338 1602
(9.50%) (7%) (83.5%)

Table | shows that among the total cases, 264(16.5%) had significant bacteriuria in
which 152(9.50%) were symptomatic and remaining 112(7%) were asymptomatic.

Thisisillustrated in figure .

Figurel: Prevalence of urinary tract infection

Prevalence

= No Growth
= Symptomatic
= Asymptomatic
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Tablell: Prevalenceof UTI by Age group

Age
g With UTI | Without UTI Total P-value
Group
<20 | 47(1843%) | 208 (8157%) 255
21.30 | 208(16.69%) | 1038 (83.31%) 1246
0.7161
>30 20 (28.71%) | 72 (71.29%) 101

Table Il shows that the prevalence of UTI was high in the age group “>30" years age
group followed by “<20” years. The least prevalence had occurred in “21-30” years aged
population. The mean agein the UTI group is 24.24 + 3.97 years and that in the non — UT]
group is 24.28 + 3.70 years. Using Cochran Armitage test, it is concluded that there is no

increasing trend in UTI over age group.

Figurell: Prevalence of UTI by Agegroup

28.71%

18.43%
16.69%

<20 21-30 =30
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Tablelll: Association of period of gestation with UTI

Period of
Total With UTI Per centage P-value
gestation
Early
121 22 18.18%
pregnancy
13.12% 0.0692"
Mid pregnancy 625 82
18.69%
L ate pregnancy 856 160

¥ Cochran Armitage test for increasing trend

Early pregnancy: Up to 16 weeks; Mid: 16 weeks- 28 weeks; Late: More than 28
weeks

It is evident from table 111 that majority of the women seeking antenatal care in the
hospital is in the third trimester (856 women). However, UTI is not significantly
associated with period of gestation. Thisis shown in Figure 1.

Figurelll: Association of Gestation period with UT]

Period of gestation

3.12%

Early pregnancy Mid pregnancy Late pregnancy
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TablelV: Association of Parity with UT]

Parity Total With UTI Per centage P-value
Primigravida 756 111 14.68%
Multigravida 846 153 18.09% 0.0741

Table IV shows that UTI is not significantly associated with parity.Figure 1V

illustrates the distribution of UTI cases according to parity

FigurelV: Distribution of UTI cases according to parity

m Parity
18.09%
14.68% “—
Primigravida Multigravida
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TableV: Association of anaemia with UT]I

Haemoglobin
Total With UTI Per centage P value
level
<11 g/l 499 126 25.25%
<0.0001
> 11 g/dl 1103 138 12.51%

As shown in table V, out of 499 cases of anaemia, 25.25% (126) women had UTI
while out of 1103 women without anaemia, 12.51% (138) women had UTI. It is
evident from the table that UTI and anaemia are significantly associated. (p =
<0.0001).

The high prevalence in anaemia among UTI positive cases may be due to the fact
that majority of the women take their initial antenatal care at the peripheral centres

and come to this hospital in their late pregnancy with complications like anaemia

TableVI: Association between urine puscellsand UTI

Significant
Urine Puscells Total Per centage P- value
growth
< 4/ hpf 1408 117 8.31%
> 4/ hpf 194 147 74.62% <0.0001

Table VI shows that out of the 1408 women with urine pus cells < 4/ hpf, 8.31%
(117) women had UTI while 147(74.62%) out of 194 women with urine pus cells
>4/hpf showed significant growth. UTI is significantly associated with presence of

urine pus cells >4/hpf.
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TableVII: Prevalence of UTI by season

Season Total With UTI Per centage (%) P-value
Winter 591 73
Summer 251 54
0.00571
Monsoon 439 77
Autumn 321 60

Table VII shows that UTI occurs maximum in summer and least in winter. The same

isshowninfigure V.

FigureV: Prevalence of UTI with season

prevalencerate(in %)

25%

20%

15%

10%

5%

0%

Winter

Summer

Season

Monsoon

Autumn
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TableVIII: Distribution of Organismsin culture

Organism Number of organisms Per centage (%)
E. coli 124 46.97%
Klebsiella pneumoniae 52 19.70%
Citrobacter 23 8.71%
Staphylococcus Aureus 16 6.06%
CONS 10 3.79%
Enterobacter Species 7 2.65%
Pseudomonas Aeruginosa 7 2.65%
Others 25 9.47%

Total 264

Table VIII depicts that Escherichia coli is frequently present among UTI cases

followed by Klebsiella pneumoniae, Citrobacter, Staphylococcus aureus. This has

been shown in figure 6.

FigureVI: Distribution of bacterial population among UTI cases

46.97%
19.70%
8.71% o >47%
6.06%  379%  265%  2.65%
- i — _— '
AN e ) o o> 2 2 °
o & & > ® o 4
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S S 3 &5 °
S & & S ¢
S & @ Q’ 3
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X & ¢
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Table | X: Association of UTI with other risk factors

Risk factor Total With UTI Percentage | P-value
History of UTI in
Yes 97 67 69.07% <0.0001
Past

History of

Yes 150 63 42% <0.0001
Catheterisation

History of
Yes 89 57 64.04 <0.0001

Diabetes

It is evident from table IX that the proportion of UTI among those cases with past history

of UTI is significantly more than those without past UTI history. Also, past history of

catheterisation and history of diabetes are significantly associated with the occurrence of

UTI.
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Table X: Distribution of Antibiotic susceptibility of organisms causing UTI

Antibiotic susceptibility

Organism Total
AMP AMC NIT [ CXM FOS CRO None
22 30 76 26 55 16 33
E. coli 124
(17.7%) | (24.19%) | (61.29%) | (20.97%) | (44.35%) | (12.9%) | (26.61%)
Enterobacter 2 1 1 1 0 0 4 .
Species | (28.7%) | (14.20%) | (14.29%) | (14.29%) |  (0%) (0%) | (57.14%)
K lebsiellapne 9 14 19 13 22 8 21
52
umoniae | (17.3%) | (26.0206) | (36.54%) | (25%) | (42.31%) | (15.38%) | (40.38%)
Pseudomonas 1 2 1 0 1 1 3 .
aeruginosa | (14.3%) | (28579%) | (14.20%) |  (0%) (14.29%) | (14.29%) | (42.86%)
2 4 11 5 11 1 6
Citrobacter 23
(8.7%) | (17.39%) | (47.83%) | (21.74%) | (47.83%) | (4.35%) | (26.09%)
2 8 4 3 3 2 7
Staph. aureus 16
(125%) | (50%) (25%) | (18.75%) | (18.75%) | (12.5%) | (43.75%)
3 4 5 3 5 2 5
CONS 10
(30%) (40%) (50%) (30%) (50%) (20%) (50%)
1 3 5 2 2 0 18
Others 25
(4%) (12%) (20%) (8%) (8%) (0%) (72%)

*none indicated that the organism is not susceptible to any antibiotic

Table X depicts that Nitrofurantoin continues to be the most effective drug for the

treatment of UTI. Magjority of E. coli, Citrobacter and CONS organisms are

susceptible to Nitrofurantoin followed by Fosfomycin. For Enterobacter species,

Ampicillin is maorly susceptible; Majority of the cases with Klebsiella are

susceptible to Fosfomycin whereas most cases of Staphylococcus aureus are

susceptible to Amoxicillin- clavulanic acid.
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Pregnancy Outcome:

Out of 1602 women anaysed, 244 women were lost to follow up. The remaining
1358 women were followed up for pregnancy outcome. Among this, 1115 were in
house deliveries and 243 delivered in outside hospitals.

Among 1358 antenatal women who were followed up, 72(5.30%) women had
preterm delivery while 1286(94.69%) women had term delivery. Of the women who
had preterm delivery, 10.12% (25/241) women had UTI while 4.23% (47/1111)
women did not have UTI. Thisis statistically significant (P value — 0.0003).

1115 antenatal women who had in house deliveries were analysed further for

pregnancy outcome.

Table XI: Association of UTI and M ater nal Outcome

Totd With UTI Without UTI P- value

(1115) (214) (901)
PPROM 43 18 (8.41%) 25 (2.77%) 0.0001
Preeclampsia 39 9 (4.21%) 30 (3.33%) 0.5307

Table XI shows that the proportion of PPROM is significantly more among the UTI

cases than among the non-UTI cases. There is no significant difference in occurrence

of preeclampsia between UTI and non-UTI cases. Thisis shown in figure VII.
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FigureVII: Association of UTI and Maternal Outcome

8.41%

Preeclampsia PPROM

EWithUTI = Without UTI

Table XI1: Association between UTI and Perinatal outcome

With UTI Without UTI Tota
P- value
(214) (901) (1115)
FGR 12(5.60%) 22(2.44%) 34 0.0155
LBW 14(6.54%) 37(4.11%) 51 0.1253
IUD 0 0 0 -

It is depicted from table XII that proportion of FGR in women with UTI is
significantly more than those without UTI while the proportion of LBW is not

significant. Figure V111 illustrates thesame.
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FigureVIII: Association of UTI and Perinatal Outcome

6.54%

FGR LBW IUD

EWithUTI = Without UTI

Page 22



Discusson

DISCUSSION

Urinary tract infection in pregnancy is a common cause of serious maternal

and perinatal morbidity. With appropriate screening and treatment, the morbidity and

mortality burden can be significantly reduced.

Prevalence of UTI:

In the present study, the prevalence of UTI among the antenatal cases was

16.5%. Among the total UTI positive cases, 9.5% were symptomatic and 7.5% were

asymptomatic.

FigureX: Comparison of prevalence of UTI with other studies

30.00%

25.00%

20.00%

15.00%

10.00%

5.00%

0.00%

] Ty

Present Karunaet | Srinathet | Hamdanet | Shelkh et 44
study alt® Al al0 av | Keteta
mUTI 16.50% 13.80% 13.40% 14% 28.50% 3.30%
B Symptomatic 9.50% 4.50% 1.90% 3.82% 7.20% 2.20%
= Asymptomatic 7% 9.30% 10.47% 10.21% 21.30% 1.10%

The present data was in accordance with various studies of Indian sub-

continent’®*except Kant S et a.** It could be because it was conducted in a

secondary care centre while the present study was donein atertiary care centre.
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A higher prevalence was observed in few other studies.'”*®***The higher
prevalence noted in African and Arabian countries may due to the limited water
supply, reduced access to microbiological services for proper screening of UTI and

poor antenatal care.

- Maternal Age

In the present study, we observed that prevalence of UTI is high in women of
age group =30 years (28.71%) followed by women of < 20 years (18.43%). Least
prevalenceisin age group of 21- 30 years (16.69%). The mean age in the UTI group
is 24.24 + 3.97 years and that in the non — UTI group is 24.28 =+ 3.70 years. The

results were not statistically significant.

Table XI11: Comparison of UTI & maternal age with other studies

Studies Age distribution Percentage
Present study > 30 years 28.71%
Srinath MP et a.* > 35 years 30.0%
Kant, et.al * > 25 years 36.10%
Al-Mamoryi NA et al.* > 36 years 46.15%
Ranjan et.al >25 years 50.0%
Kashinathan A et al.** 26-30 years 59.10%
LavanyaSV et a.” < 20 years 71.42%

21, 29, 37, 44, 45

The present study correlates well with other studies. whereas

study by Lavanya SV et a.*’showed a higherprevalence rate in the youngerage

group.

Page 24




Discusson

- Period of gestation

In the present study, we have observed that the prevalence of urinary tract

infection was highest in the late pregnancy (18.69%), followed by early pregnancy

(18.18%) and mid pregnancy (13.12%).

Table X: Comparison of UTI & Period of gestation with other studies

35.00%
30.00%
25.00%
20.00%
15.00%
10.00%
5.00%
0.00% . . :
Present Parveenet | Srinathet | Ranjan et Kant et | Abdullahi
study al.*e a¥ al? a** etd*’
H Early pregnancy | 18.18% 20% 8.50% 2.50% 1.70% 4.76%
= Mid pregnancy 13.12% 17% 11.90% 15.83% 3.20% 20%
u Late pregnancy | 18.69% 29.48% 13.88% 16.67% 4.50% 5.13%

The results are well matched with most of the studies®® 3" # % while

Abdullahi IH et a.* found a higher frequency of UTI in the mid pregnancy.
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- Parity

In the present study, we observed that urinary infection was more common in

multigravidathan in primigravida.

Table X1: Comparison of Parity with other studies

45.00%
40.00%
35.00%
30.00%
25.00%
20.00%
15.00%
10.00%

5.00%

0.00%

Present

study

Srinath et
al¥’

Parveen et
a|46

Al-

Mamaryoi
eta*s

Kant et
a|44

Ranjan et

a?

= Primigravida

14.68%

9.78%

12.50%

13%

2.85%

39.06%

= Multigravida

18.08%

14.41%

34.19%

37.33%

3.64%

30.36%

The results of the present study is well matched with those of other studi

esS?, 46, 44

whereas in few other studies, it was noted that primigravidas had a higher frequency

of UTI1.2%°

Seasonal variation

In the present study, UTI was more prevalent in summer season (21.5%) as

compared to winters (12.35%). In a study conducted by Anderson JE on “seasonality

of urinary infection in women”, the seasonal change has been considered as one of

the main factors affecting UTI and the highest incidence of UTI was observed in

summer which matches with the findings of the present study. “®
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- Other risk factors

In the present study, there is a significant association of anemia, past history of

UTI, history of catheterisation and history of diabetes with urinary tract infection.

Table XI1V: Comparison of other risk factorswith various studies

Present | Shaheenet | Al-Mamoryi | HamdanHZ | EmiruT et | Srinath
study a.® NA et a.® eta® a® MPeta.*’
Anaemia
25.25% 50.5% - - 27.6% -
H/o UTl inthe
69.07% 70.77% 64.2% 42.4% 18.1% 13.04%
past
H/o
catheterisation 42% - - - 16.7% -
in the past
H/o Diabetes
64.04% 63.63% 33.1% - - 33.3%

It is evident from the table that maternal anemia is more prone to get urinary
infection. The results correlate with other studies.*®*The high prevalence of anemia
in the women in the devel oping countries may be due to their low immunity.

The result showing that the prevalence of UTI in a pregnant lady with a prior
history of UTI is higher than the one without a previous history of UTI correlates
with other studies.™™ 3" * *|t may be due to drug-resistant organism from those who

had previous history of urinary tract infection.>
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In catheterised patients, the daily risk of developing a UTI ranges from 3% to

7%.%! Catheterisation favours inoculation and adhesion of microbes into the bladder

mucosa and in turn initiates inflammation.

- Organisms

Bacterial isolates have been changing from time to time and from place to place.

In present study, E. coli organism (46.97%) was most frequently present among UTI

positive cases followed by Klebsiella species (19.7%), Citrobacter (8.7%) and

Staphylococcus aureus (6.06%).

Figure X1l : Comparison of growth in urine culturewith other studies

100.00%

90.00%

80.00%

70.00%

60.00%
50.00%

40.00%
30.00%
20.00%
10.00%

0.00%

Present
study

Hamdan
et a|4—0

Ranjan
et a?’

Srinath
et a¥’

Radha et
a2

Parveen
at al 46

HE. coli

46.97%

42.40%

50%

53.80%

57.60%

86.15%

u Klebsiella pneumoniae

19.70%

9%

10%

23.07%

27.30%

7.69%

The results of the present

SUdies.zg' 37,46

study were in accordance with the different
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This pattern could be due to the fact that urinary stasis is common in
pregnancy and since most Escherichia coli strains prefer that environment, they
cause urinary infection.. The poor genital hygiene practises by the antenatal women

could also be areason.™

- Pregnancy outcome

The present study showed that preterm labour (10.1%), preterm premature
rupture of membranes (8.41%) and fetal growth restriction (5.60%) had a significant

higher rate in women with urinary infection compared to those without infection.

Table XV: Comparison of association of UTI & Pregnancy outcome with other

studies
Radha Emamghorashi | Amiri M et
Pregnancy outcome Present study e ¥ A 4
Preeclampsia 4.21% 6.06% - -
Preterm |abour 10.1% 18.2% - -
PPROM 8.41% - - -
FGR 5.60% 6.1% 21% 43.33%
LBW 6.54% 15.2% - -
16]D) 0 - 11% -

The prevalence of complications in the present study are comparatively lower
than the other studies.?® > **The lower prevalence of complications in this hospital
may be because the patients who were diagnosed with UTI during the study period

might have been treated. Recent Cochrane anaysis also agrees that preterm
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premature rupture of membranes is seen in relation to urinary infection which

favours the findings. >

Strengths of the study:

- Thesample size of the study is adequate

- Thestudy is a prospective cross — sectional study

- Of the 1602 women enrolled in the study, lost to follow up for pregnancy
outcome is only 15%. Though pregnancy outcome information of 1358
women was available, information of 1115 women who had delivered in the

study hospital was analysed.

Limitations of the study:

- Though the sample size is large, the number of patientsin early pregnancy is

only 121.

- Treatment information of urinary tract infection was not collected.
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CONCLUSION

From the present study, the prevalence of urinary tract infection among pregnant

women is found to be 16.5%, of which 60% are symptomatic and 40% are

asymptomatic. UTI is significantly associated withcomplications like preterm labour,

preterm premature rupture of membranes and FGR babies.

Therefore, we recommend screening of urinary tract infection (by urine microscopy

and culture) as early as possible to diagnose and treat accordingly. Screening in the

early third trimester is also helpful in preventing the maternal and perinata

complications as it is evident from the study as magjority of the women who were

analysed were in the third trimester.
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SUMMARY

A hospital based study was conducted from January 2018 to December 2018 at
the teaching hospital attached to KAHER’s J N Medical College, Belagavi. The
objectives of the study were to find out the prevalence of urinary tract infection
among pregnant women at their first antenatal visit and to find out the effect of UTI
on pregnancy.

A total of 1820 pregnant women were screened, out of which 40 women did not
consent. 1780 women were enrolled into the study. Among this, 178 women were
excluded from analysis as 106 samples were contaminated and 72 samples were
misplaced. The remaining 1602 pregnant women were anal ysed.

Among 1602 antenatal women, 264(16.5%) had significant bacteriuria in which

152/264(57.57%) were symptomatic and remaining 112/264(42.42%) were

asymptomatic.

A significant association was observed between past history of UTI, history of

catheterisation and diabetes with UTI in pregnancy (P = 0.0001).

Anaemia had a significant association with urinary tract (P = 0.0001).

Escherichia coli (46.97%) was the most common organism among UTI positive

cases, followed by Klebsiella (19.7%), Citrobacter (8.7%) and Staphylococcus

aureus (6.06%).

Most of the organisms were susceptible to Nitrofurantoin followed by

Fosfomycin. For Enterobacter species, Ampicillin was most effective. Fosfomycin

was effective against majority of cases with Klebsiella.

Out of the 1602 women analysed, 1358 women were followed up for pregnancy

outcome. Among 1358 women who were followed up to pregnancy, 10.10%

(25/241) women had preterm labour associated with UTI while 4.23% (47/1111)
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women with preterm labour did not have UTI. This is statistically significant (P
value — 0.0003).

1115/1358(82.10%) women had in house delivery while 243(21.79%) delivered in
outside hospitals. 1115 women who had delivered in the study hospita were
further analysed for pregnancy outcome.

Out of 1115 women analysed, 4.21% developed preeclampsia, 8.41% developed
PPROM, 5.60% had FGR and 6.54% had low birth weight babies in the UTI
group. In the non - UTI group 3.33% developed preeclampsia, 2.77% developed
PPROM, 2.44% had FGR and 4.11% had low birth weight babies. There is a
significant association between UTI and preterm labour, PPROM and FGR in the

study.
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Annexure-l- Consent Form

INFORMED CONSENT FORM

Purpose of the study
| have been informed by Dr. , Post Graduate in M.S.
Obstetrics and Gynaecology under the guidance of Dr.____ ypricoc)

Professor and Head, Department of Obstetrics and Gynaecology, J N Medica
College, KLE University, Belagavi is conducting a study to determine the prevalence
of UTI in pregnancy at the first antenatal care visit in a teaching hospital attached to
KLE University’s J N Medical College, Belagavi.

One of the most common bacterial infections among pregnant women is UTI.
It can lead to many serious maternal and perinatal complications. This includes acute
pyelonephritis, anaemia, preeclampsia, premature rupture of membrane, preterm birth,
low birth weight and even death of mother and foetus. The data on prevalence of UTI
in early pregnancy is scarce in this part of the country especially in South India. The
purpose of this study is to determine the prevalence of UTI in pregnancy at the first
antenatal care visit in a teaching hospital attached to KLE University’s J N Medical

College, Belagavi.

Study procedure:

Once | have signed the informed consent form, the personal details like name,
age, place, address, my education, my heath, reproductive history and other
information will be noted down. Urine sample will be taken and processed for
investigations like urine analysis and urine culture. The reports will be noted and |

will be followed up.
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Annexure-l- Consent Form

Potential Risks

There are no observable risks associated with the study.
Benefits

There is a benefit as | will be followed up in myantenatal period and if urine
culture shows significant bacteriuria, will be treated for the same.
Financial incentive for participation

| will not receive any payment for taking part in this research study.
Alternatives

If 1 decide not to participate in the study, my health care provider will provide
the usual standard care during my pregnancy, delivery and upto through 6 weeks after
delivery.
Privacy

To protect my privacy, all the collected information will be given a number
rather than using my name. Any information collected during the study will remain
confidential. My medical files will be reviewed only at the hospital (or study doctor’s
office) to check the information and verify the result without breaking my
confidentiality. Only de-identified information on my pregnancy will be shared so as
to learn the results of the study.
Authorisation to publish results

The information about me will be anaysed together with other study
participants.
Results of this study will be published and presented to scientific groups for scientific
purposes, but | will never be individually identified in the presentation of the study

results.
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Annexure-l- Consent Form

I nstitutional Policy

In case | have any questions related to the study, in future or in case of study

related injury or illness, | can contact Dr. , Department of Obstetrics
and Gynaecology, KLE University’s J N Medical College, Ph. No. or
phone number: __ or Dr. Professor and Head, Dept. Of

Obstetrics and Gynaecology, KLE University’s JN Medical College, Belagavi.

Voluntary Participation

My participation in the study is voluntary. In case | need any further
information regarding my rights as study participant, | may contact Dr. Roopa M
Bellad, Professor of Paediatrics, as Chairman of J. N. Medical College Institutional
Ethics Committee on Human Subjects Research, Phone N0.0831 2473777 ext-1527 at
JN Medical College, Belagavi. My doctor will take care of me during this pregnancy
or in the future. | am free to stop participation in this study at any time and for any

reason.
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Signatures

Person requesting consent, please check applicable boxes:

|:| Consent obtained (for adult respondent)

| have read the consent form or the consent form has been read to me. |
understand the consent and the signature or sign below confirms that | agree to

participate in this study (The participant will receive a copy of thisform.)

Study identification number: L | ] ]

Signature or thumbprint of participant Date

Signature or thumbprint of witness Date
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ANNEXURE |-
ETHICAL CLEARANCE CERTIFICATE

KLEUNIVERSITY'S

ig} JAWAHARLAL NEHRU MEDICAL COLLEGE,
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E-Mail ALl Principal: 2471701
Fax No. <91 (()831 - 2470759
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“PREVALENCE OF URINARY TRACT INFECTION IN PREGNANCY AT FIRST
ANTENATAL CARE VISIT - A HOSPITAL BASED STUDY AT THE TEACHING
HOSPITAL ATTACHED TO KLE UNIVERSITY'S 0 N MEDICAL COLLEGE,
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ANNEXURE Il - PROFORMA

Screening and recruitment form

Screening number:

Date of screening (dd-mm-yyyy): T 1 [T ] [TT T 1

First name: Middle name: Last name:

Age(years): [ [ |

OP number: | || | | | | |

Husband’s name:

Husband’s Address :

House number-

Street

Tauka

District

Mother’s Address :

House number-

Street

Tauka

District
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Phone number:

Husband’s phone number:

Landline (optional):

L.Isit her first antenatal care visit at teaching hospital attached l-yed | no

to KLE University’s J. N. Medical College, Belagavi

2. Not aknown case of renal disease 1-yed [-no

Thewoman is eligible to consent only if answersto land 2 are yes

Eligible
Consented

Enrolled
Not enrolled

Data collection instrument
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Enrollment number: |:|:|:|:|

| . Socio demogr aphic information:
1.Howoldareyou? [ [ fars)
2. What isthe level of education? |:|
1= no education
2= primary education only
3= secondary education
4= post secondary/ tertiary education
5= no answer

I'1. Present pregnancy

3. What was the last day of your menstrual cycle? - -

dd mm YYVYY
5. Estimated date of delivery(EDD) by LMP

6. Corrected Estimated date of delivery(EDD)if any

I e
7. Gestational age as per corrected EDD- [T ] days [ ]

8. Obstetric score:
Gravida

Para:

Living:

Abortion:
Stillbirth:

NN

9. Does the woman have the following symptoms in present pregnancy?
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( 1=yes 2=n0)

Vomiting

Dysuria

Fever
Chills

Increased frequency of micturition

Urgency

Burning micturition
Flank pain
Suprapubic pain

HiE .

10. Past history(1=yes 2=no)
History of any UTI in the past
History of catheterisation in the past

Known case of Diabetes mellitus

100

11.Haemoglobin level (gm/dl) :

[11. Urineanalysisand culture:
12.Urine analysis.

Pus cells/ hpf

RBC/ hpf

Epithelia cells/ hpf

Casts or crystals

Urine protein

Urine sugar

13. Urine culture
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Number of organisms:

Organism: (1= yes, 2=no)
E.coli

Coagulase negative Staph
Staphylococcus aureus
Klebsiella pneumoniae
Enterobacter aerogenes
Others

If others, specify the organism

HENINE N

14. Antibiotic susceptibility of organism (if sensitive mark yes; if resistant, no)

Amoxacillin (AMX) |:| yes |:|
Amoxacillin- clavulinic acid(AMC) |:|yes |:|
Ceftriaxone(CRO)yes no
Nitrofurantoin(NFT)yes no
Ciprofloxacin(CIP) yes |:|
Norfloxacin(NOR) yes [ ]
Others specify

OUTCOME

Number of antenatal visits

Maternal outcome: (1- yes; 2 - no)

Miscarriage

Pre eclampsia
PROM
Preterm Labour

Foetal outcome: (1- yes; 2 - no)
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Birth weight
Low birth weight
IUGR
Prematurity

Intra uterine death
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