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ABSTRACT
Background: Urinary tract infection is a common pathology during pregnancy due to hormonal and morphological
changes. Objective of this study was to improve management of urinary tract infection during prenatal care.
Methods: A total of 987 pregnant women who have been in prenatal care have freely accepted to participate in crosssectional study carried out from 1st May 2016 to 30th April 2017 at Yopougon University Hospital (Abidjan Côte
d’Ivoire) were included. Patients were submitted to questionnaire by one of investigators for epidemiological
component and then physical examination was carried out by her attending physician for clinical component. Then at
laboratory urine was taken for culture after dipstick test.
Results: Of the 987 patients included 9.4% had a urinary tract infection of which 81.7% were asymptomatic.
Significant risk factors retained were existence of a history of urinary tract infection (OR=0.46; p=0,038) and
gestational age of pregnancy (OR=0.44; p=0.05). Urine culture isolated germs were mainly Escherichia Coli (51.6%)
and Klebsiella pneumoniaie (23.6%). These germs were all susceptible to cephalosporins. They had resistances of
more than 50% to penicillins.
Conclusions: Escherichia coli and Klebsiella pneumoniae are most common germs of urinary tract infections in
pregnant women. Escherichia coli is not susceptible to penicillins with a resistance of 70% for penicillins except for
clavulanic acid amoxicillin. It appears as first choice antibiotic for our prescriptions in case of probabilistic antibiotic
therapy.
Keywords: Bacterial resistance, Côte d’Ivoire, Pregnancy, Urinary tract infection

INTRODUCTION

studies carried out around world, and rates observed
differ little according to health level of main countries. 1-3

Urinary tract infection (UTI) is a common pathology of
women, especially pregnant women, due to hormonal and
morphological changes that occur during pregnancy.
Frequency is between 5 and 20% according to various

Although often asymptomatic, association of UTI with
pregnancy may progress towards symptomatic bacteuria;
acute cystitis, but especially acute pyelonephritis.
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Obstetric consequences are then fatal, low birth weight
and very high mortality rates.4,5
High prevalence due to morphological causes may also
be influenced by some sociodemographic factors and
some medical and gynecological histories.3,5 50% of
women with UTI would have a history of UTI. Other
risk factor were high maternal age, multiparity, sexuality,
diabetes, immunosuppression, anemia etc.4-6
Cytobacteriologic analysis of urine, founded in most
cases, enterobacteria and Escherichia coli as main germ
of these UTI.4,5 In a qualitative way, urine culture are
used to determine pathogen involved, to guide therapy
and to detect possible therapeutic failures due to presence
of resistant.6 America Society of infectious disease’s
Guidelines recommend that uncomplicated UTI should be
treated empirically with sulphamethoxazole/trimethoprim
(SMX/TMP) up to a resistance rate of 10-20%, in which
case a fluoroquinolon should be used. 6,7 Resistance of E.
coli and other Enterobacteriaceae, continued to develop,
with a decrease in susceptibility to antibiotics of first line
such as Ampicillin, Nitrofurantoin.
Few local data on the bacteriological profile and
antibiotic resistance exist in pregnant woman in our daily
practice. In our area prescription of antibiotics is done
without a laboratory guide, sometimes free sales without
a prescription. These facts were presented as one of
possible reasons for increase in bacterial resistance to
antimicrobial agents.4,5,7 Antibiotic therapy for UTI is
also empirically and probabilistically initiated. To
improve our practices, we carried out this study whose
general objective is to contribute effectively to treatment
and specifically to determine the most common germs in
routine prenatal care and to specify their level of
resistance and susceptibility to antibiotics.
METHODS
We conducted a cross-sectional, descriptive and
analytical study over a 12-month period from May 01,
2016 to April 30, 2017 at Yopougon University Hospital
in consultation unit of gynecology-obstetrics and at
central laboratory (unit of bacteriology virology).
Inclusion criteria
•

This was any pregnant woman received in prenatal
care regardless of gestational age and without urine
culture carried out beforehand having given their free
and informed consent.

Exclusion criteria
•

Patients with an antibiotic treatment in progress or
less than two weeks old, those not complying with
the conditions of urinary withdrawal and those not
the urine were contaminated were excluded.

A study carried out in Côte d'ivoire in Abidjan by Loc'h
in 2014 showed a prevalence of UTI in prenatal
consultation, which was 4, 9%.8 By considering a
maximum prevalence (p) of 10% with a risk of 1st
species α = 5%, at least 138 pregnant women were to be
recluse. For our study, sample size (n) was calculated to
power analysis with n = 1,962 × 0,1(1-0,1)/0,052 = 138
(Z = 1, 96, α = 5%, p = 10%).
During study year, consulting service registered 9613
women whose 5580 (57%) for prenatal consultations. As
well 987 were collected and was the sample of our study.
Data collection and analysis: We collected different data
on questionnaire standardized by two investigators
(gynecologist doctor, laboratory technician). Results are
presented in the form of tables and graphs using EPI Info
7 version 11.0 and Excel software. Comparison of
proportions was carried out with statistical tests Chi-2
and T student.
Sociodemographic data, history of pregnancy and urinary
tract infection, clinical signs, rate of nitrites and
leukocytes in urine strips test, and urine culture
(resistance of bacteria and susceptibility to antibiotics)
have been analyzed.
Conduct of study
Classic obstetric examination is made which can also be
used to search for risk factors or signs of infection.
Patient is admitted then to the lab. Urine Collection is
done in a sterile pot after disinfection of the vulva at the
Betadine Solution® Gynecological. Urine collection
technique used was that of the Mi-jet. In laboratory a part
of sample was used for urine dipstick test and other part
culture. Reading of urine strips is carried out by
technician of the day and listed by the investigator on the
questionnaire. Once test at strip is positive, a crop with
germ identification and a sensitivity is carried out in the
24 hours to 48 hours.
RESULTS
Table 1: Diagnostic aspect of urinary tract infection.
Diagnosis
No UTI
Asymptomatic bacteria
Cystitis
Total
Isolated germs
Escherichia coli
Enterobacter sp.
Klebsiella pneumoniae
Staphylococcus coagulase
Staphylococcus aureus
Total
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Number (%)
894 (90.6)
76 (7.7)
17 (1.7)
987 (100)
48 (51.6)
5 (.3)
22 (23.6)
7 (7.5)
9 (9.6)
93 (100)

Volume 9 · Issue 2

Page 462

Koffi KA et al. Int J Reprod Contracept Obstet Gynecol. 2020 Feb;9(2):461-467

Means age of patients was 30.8 years (σ = 4.7 years and
IC1-α = 30.51 - 31.08) with extremes of 16 and 45 years.
Most important age group (30.2%) was 25 to 29 years.
Majority of patients (32.3%) were nulliparous.

Table 2: Risk factors of UTI in pregnant
woman (n = 93).
Epidemiological
UTI, N (%)
clinic factors
˂ 25
217 (6.9)
25-30 309 (11.3)
Age
30-34 266 (9.4)
35-39 165 (9.1)
≥ 40
3 (8.6)
Yes
74 (9.7)
Literate
No
19 (8.3)
Professional activity
Yes
68 (9.1)
No
25 (10.2)
Marital status
Single woman
27 (9.7)
Married
66 (9.3)
Gestational age
1sttrimester
6 (4.8)
2nd. 3rd trimester
87 (10.1)
Parity
0
25 (7.6)
≥1
68 (10.3)
History of UTI
Yes
9 (0.46)
No
84 (9.0)
Vaginitis
Yes
17 (11.1)
No
76 (9.9)

Odds
ratio

p-value

0.581
0.715
0.742
0.866
1.188

0.089
0.324
0.433
0.827
0.521

0.882

0.611

0.954

0.845

0.44

0.05

0.713

0.165

0.460

0.038

1.24

0.436

Prevalence of urinary tract infections is 8.8%. It was
asymptomatic bacteriuria and acute cystitis. Escherichia
coli, Klebsiella pneumonia were most isolated germ after
urinary culture in laboratory. Their cumuled rate was
74%.
Table 1 presents clinical forms and isolated germs. For
factors associated with UTI, Significant risk factors
retained were existence of a history of urinary tract
infection (OR = 0.46; p = 0,038) and gestational age of
pregnancy (OR = 0.44; p = 0.05). Table 2 reports
epidemiological aspects.
Susceptibility of germs such as Escherichia coli,
Klebsiella
pneumoniaie,
Enterobacter
sp.,
Staphylococcus sp. have been tested. E coli had resistance
against amocillin at 71%, Klebsiella sp. 100%,
amoxicilin+ clavulanic acid at 33%.
These germs were all susceptible to cephalosporins but
they had resistances of more than 50% to penicillins.
Resistance to monobactam, carbapenem are lower; zero
to 23%. Table III sets out susceptibility of germs to
antibiotics.

Table 3: Bacterial strains resistance in antibiotics.

100

Staphylococcus
coagulase
*r (%)
100

Staphylococcus
aureus
*r (%)
100

(23)

(100)

43

33

(100)
(100)

(100)
(100)

(100)
(100)

100
100

100
100

Cefalotin

(47)

(0)

(40)

28

22

Cefuroxim

(43)

(0)

(40)

28

22

Ceftriaxon
Ceftazidim
Cefixim
Cefepim
Aztreonam
Imipenem

(35)
(31)
(37)
(31)
(23)
(9)

(0)
(0)
(0)
(0)
(0)
(0)

(20)
(20)
(20)
(20)
(0)
(0)

14
14
14
0
0
0

0
0
0
0
0
0

E. coli
*r (%)

Klebsiella
*r (%)

Enterobacter
Sp. *r (%)

Amoxicillin
Amoxicillin
Ac clavulanic
Ticarcillin
Piperacillin

70.9

100

(33.3)

Bacteria
Antibiotic
Penicillin

Cephalosporin

1st
generation
2nd
generation
3rd
generation

Monobactam
Carbapenem
*r (%) = bacterial resistance.

DISCUSSION
Several factors have been identified as associated with
UTI in pregnant women. These include multiparty,

gestational age, previous history of UTI, diabetes
mellitus, and anatomical abnormalities in the urinary
tract.9-11 Also, some authors noted that maternal anemia,
low socioeconomic, educational level, sexual intercourse
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are also associated with UTI.2,12,14 Other factors had not
retained in our study because of many missing data for
various reasons also have an association on UTI.
Risk factors
Socio-demographic
aspects:
following
sociodemographic factors: age, profession, and level of study,
a had no significant association with UTI. Several authors
including Morike, Masinde, Emiru mentioned this lack of
association.1,9,14 In fact, socio-economic level has been
assimilated in our study to schooling or to exercise of a
professional activity with regular incomes. According to
our results, there is no statistically significant difference
whether it is in school or not (p = 0.52), or whether it is
monthly or non-income (p = 0.611). Thus, low socioeconomic level would not favour occurrence of a ABU as
some authors.15,16
According to some researchers, age had a significant
influence on prevalence of asymptomatic bacteriuria. 1,15,16
Thus, age group 26-30 years had highest percentage of
infection (53.1%), followed by age group 36-40 (52.5%)
and 31-35 (52.1%) with p < 0.0001.17 Admittedly,
prevalence was significantly higher with age in our study
but without any significant difference. This could be
justified by that advanced maternal age (≥ 35 years) was
reported as a risk factor for ABU during pregnancy.10,17
Other factor can justify this, is multiparity. It is
considered a risk factor for the occurrence of ABU. 18
UTI in pregnant women could therefore be met at any
age, regardless of occupation, and level of study without
much difference.
Sexuals intercourse were also described as another risk
factor. In women anatomical relationship of female
urethra to vagina makes it prone to trauma during sexual
intercourse. Bacteria can also be massed at meatus
urethral during sexual act and colonize secondarily
urinary tract.19
Among sexually active young women, incidence of UTI
is high, and risk is strongly and independently associated
with recent sexual intercourse, recent use of a diaphragm
with spermicide, and a history of recurrent UTI. He is
same for Haider and Al in Pakistan and Amiri among
pregnant women in Iran.20,21
Clinical aspects
In our study, only history of UTI (OR = 0.46; p = 0,038)
and gestational age (OR = 1.83; p = 0.05) had a
significant association with presence of UTI. A previous
episode of UTI predisposes to a new infection. This same
observation was made by other authors; Emiru in
Ethiopia, Haider in Pakistan, Taher in Qatar, Sescon in
the Philippines, Kovavisarach in Thailand, and Masinde
in Tanzania.9,14,21,23,25 Hamdan et al, in Sudan reported a

strong association with UTI (p = 0.0001; OR = 3,397, CI
= 1,672, 6,902).2
For pregnancy, peak-period of infection was second and
third trimesters. In Nigeria, they also founded a higher
incidence of urinary tract infection in third trimester of
pregnancy.25 This could be explained by urinary stasis.
Major cause of UTI was increased in the third trimester
with greater compression of the bladder and ureters by
the uterus pregnant. However, other studies reported
opposite results, notably Masinde and Emiru, which
found higher prevalence in first trimester.9,14
There was no significant difference in prevalence of
urinary infection in relation to term of pregnancy
according to Hamdan et al, Masinde et al.2,14 These
divergent results could be biased due to absence of a
detailed analysis of distribution of risk factors by
gestational age in their study.
Apart from these factors, statistical analysis reveals many
pregnancies was not an associated factor. However,
multiparity has been identified as a risk for UTI in
pregnant women by some authors.5,24,26,27 Although,
analysis of association between parity and UTI was not
statistically significant in our study (P = 0.165). Many
parities increased prevalence of UTI. This association
may be due to physiological changes affecting urinary
tract during pregnancy, including a sluggishness of
ureters. It would therefore explain recurrence of UTI in
multiparous. However, Moyo in Tanzania and Emiru in
Ethiopia have reported a lack of significant association
between urinary infection and many pregnancies.9,27 For
many pregnancies there was an abortion. In such case,
pre-term pregnancy does not have significant
physiological changes in urinary tract.
At literature review other risk factors have been reported
such as intercurrent pathologies, maternal anemia. It was
significantly associated with urinary infection for some
researchers, whether in Qatar, Pakistan, Iran or the
Philippines.23,28,29 For these women frequent etiology of
anemia in their region are martial deficiency linked to a
food defect, infectious diseases and consequence of a
decrease in immunity.
In addition, uterine fibroids exposed to recurrence of
UTI. Langer in Israel had shown that they have a
repercussion on urinary tract.29 Sluggishness of ureters
and urinary stasis observed during pregnancy have been
aggravated by existence of uterine fibroids. This explains
higher prevalence of UTI in women with uterine fibroids.
Also, prevalence of urinary tract infection in women with
vaginitis was higher but no significant difference (p =
0.436) in those with no vaginitis. Amatya and Demilie
showed a strong association vaginitis and UTI.30,31 This
could be explained by proximity of uretra and vagina, and
a decrease in local immunity to promote microbial
growth.
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Differences in results of risk factors in many studies may
be due to differences in the methodology, population
characteristics (Standard of living) and size of sample.
Bacteriological profile
Urine culture isolates a germ in 50% of cases.32 Nature of
germs isolated from urine culture varies depending on
location and form of infection (acute, recurrent or
induced). Escherichia coli represents 60 to 70% of the
isolated germs in city practice, remainder is represented
by Gram-negative bacilli (Proteus mirabilis, Klebsiella
Pneumonae, Enterobacter) and positive Cocci gram.33
Enterobacteria and in particular Escherichia coli are most
frequently encountered. Germs are the same as outside
pregnancy, but generally more varied: Escherichia coli
(85% of infections out of hospital), Staphylococcus
saprophyticus (5-15%), Gardnerella, Chlamydia,
Klebsiella, Proteus, Pseudomonas, Enterococcus (510%), sometimes Uréaplasma and Lactobacillus, with
uncertain meaning.33,34 It could be argued that E. coli
remains the first isolated germ in UTI in the world,
particularly in West Africa.3,33 E. coli is part of flora of
digestive tract. Proximity of vagina, meat urethral and
anus, entrains a rapid colonization of urinary tract. 7
Our research have found Gram negative bacilli (E. coli;
51.6%) followed by Klebsiella Pnemoniae (23.6%). It
was same in urine culture of pregnant women seen in
Turkey and Moyo in Tanzania.27 At Cameroon, Morike
implicated Gram-negative bacilli as germs responsible for
UTI at prenatal care.1 Others, Hamdan in Sudan noted
both Gram negative and positive bacilli but with a
predominance of Gram-negative bacilli.2 In pregnant
women as in most community UTI, Gram-negative bacilli
remain most found.26
Klebsiella Pneumonae was second, reported also by other
authors.1,34,35 However Loc'h, in Côte d'ivoire and
Rajaratnam in India in noted as the majority germ
Klebsiella Pneumoniae followed by Escherichia coli.8,35
Antibiotic susceptibility
Different germs isolated were subsequently tested for
susceptibility to different antibiotics. Antimicrobial
resistance in uropathogens is becoming increasingly
common due to availability, limited choice and wide use
of antibiotics.11,12,36 In our study, sensitivity revealed that
Escherichia coli showed resistances of 70% for
penicillins except for clavulanic acid amoxicillin
(33.3%). However, all strains were poorly resistant to 3 rd
generation cephalosporins (35%), monobactams (23%),
and carbapenems (9%). These high resistances to
penicillins are found by Onoh in Nigeria.36
All strains of Klebsiella pneumoniae isolated were
resistant to penicillins except clavulanic acid amoxicillin.
However, they were all susceptible to cephalosporins,

carbapenems and Monobactams. Loch in Côte d'ivoire
and other authors already demonstrated since that isolated
Klebsiella pneumoniae strains had higher resistance to
penicillins than to other antibiotic families.7,8,13 Isolated
Enterobacter strains were also resistant to penicillins.
This common resistance to penicillins of Enterobacteria
would be due to existence of certain strains of bacteria
producing beta-lactamases by these bacteria. Among
penicillins, Clavulanic acid amoxicillin was antibiotic
that had a better sensitivity because of probably
clavulanic acid that has inhibitory activity on betalactamases.6,37 For Cephalosporins, Carbapenems, and
monobactams, resistance rates remained relatively low.
Aminoglycosides and quinolones retain good efficacy on
Enterobacteria as reported by some authors.4,37,38 Use of
carbapenems and monobactams remains limited because
they are antibiotics of last resort.
Currently recommended first-line treatment in the
treatment of UTI is fosfomycin, as it has advantage of
having no cross-resistance mechanism with other
antibiotic families. Fluoroquinolones, third-generation
cephalosporins, and aminoglycosides retain excellent
activity on E. coli isolated from community UTI in
women aged 15 to 65 years. Global sensitivity rates for E.
coli are 61% for amoxicillin (AMX), 93% for nalidixic
acid (NAL), 97% for Norfloxacin (NOR) and
ciprofloxacin (CIP), 77% for Cotrimoxazole (SXT), 99%
for Fosfomycin, gentamicin and Cefotaxime. 2
Antibiotic during pregnancy are restricted by the possible
teratogenic effect of certain antibiotics, but data are
lacking and no randomized studies can be reasonably
implemented. Some choices are based on data extracted
from general population. Recent guilines issued by
Infectiology Committee of French Urology Association
(CIAFU) and French Agency for Health Products Safety
(AFSSAPS) have codified management of these
pathologies by specifying indications and duration of
antibiotic treatment as well as usable molecules and their
dosage.12,38,39 It is therefore important to set up microbiological monitoring and especially monitoring of
antibiotic resistance.
CONCLUSION
Escherichia coli and Klebsiella pneumoniae are most
common germs of urinary tract infections in pregnant
women. Escherichia coli is not susceptible to penicillins
with a resistance of 70% for penicillins except for
clavulanic acid amoxicillin. It appears as first choice
antibiotic for our prescriptions in case of probabilistic
antibiotic therapy.
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