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1. INTRODUCTION 

Urinary tract infections (UTIs) are widespread and affect a large 
proportion of the human population, About 150 million people 
worldwide develop UTIs each year, with high social costs [1]. 
UTIs are some of the most common bacterial infections in 
women [2]. UTIs are classified in order of severity such as 
urosepsis syndrome, pyelonephritis, and cystitis [3]. E. coli and 
Staphylococcus saprophyticus are responsible for 80% of 
community-acquired uncomplicated urinary infections (UTIs), 
particularly in women under 50 years of age [4]. Uropathogenic 
E. coli differs from intestinal pathogenic E. coli with regard to the 
presence of specific virulence factors [2]. β-Lactamsuch as 
ampicillin inhibits bacteria cell wall synthesis. Despite the great 
progress in antimicrobial development, many infectious disease 
 
 
 

 
 

 

especially intracellular infections, remain difficult to treat [5]. E. 
coli is intrinsically susceptible to almost all clinically relevant 
antimicrobial agents, but this bacterial species has a great 
capacity to accumulate resistance genes, mostly through 
horizontal gene transfer [6]. The most problematic mechanisms 
in E. coli correspond to the acquisition of genes coding for 
extended-spectrum β-lactamases, and carbapenemases [7]. 
Asymptomatic bacteriuria is more prevalent than symptomatic 
among pregnant women, with Escherichia coli being the most 
prevalent causative organism and showing a multi-drug 
resistance pattern, therefore, it is recommended that urine 
culture be conducted for screening and diagnosis purposes for 
all pregnant women [8]. The prevalence of urinary tract infection   

 

 

 

 

   ABSTRACT  

Escherichia coli is considered as one of the most important microbial causes of urinary tract infections (UTIs) in women. 
The UTI caused by E. coli increased in the last years and the resistance strains to wide spectrum also increased with time. 
The present study aims to evaluate the incidence of E. coli that is responsible for UTI in women and evaluate the difference 
between pregnant and non-pregnant women in Iraq. The urine samples were collected from 170 women who visited the 
public hospital in Waist City. The clinical cases were divided into symptomatic cases and asymptomatic cases. E. coli was 
identified by using the biochemical test, API20E system, and Vitek II System. The Bergy’s Manual of Systematic Bacteriology 
was followed to identify the species of E. coli. The current study showed that the highest percentage of UTI infection with 
E. coli was seen in symptomatic women aged 25-29 years old, and the highest percentage of asymptomatic UTI infection 
in women aged range 25-29 years. The highest percentage of UTI infection with E. coli was seen in pregnant women as 
compared with non-pregnant women (P<0.05, Chi-square). It can be concluded that the incidence of E. coli -UTI is high in 
women in Iraq and the incidence of E. coli -UTI in pregnant women is higher than the incidence of E. coli -UTI in non-

pregnant women.  
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among pregnant women was 55.0% and significantly affected 
by gestational age and parity [9]. 
The objective of the present study is to focus on the isolation 
and characterization of E. coli isolated from UTIs in women and 
study the incidence of the infection of E. coli in pregnant women 
in Iraq. 

2. MATERIAL AND METHODS 

A hundred seventy urine samples were collected from pregnant 
female patients suffering from urinary tract infections (UTIs). 
Fifty healthy volunteers were used as a control group. The 
patients' cases were examined by the urologist.  All cases were 
outdoor cases. Hundred samples were collected from 
symptomatic women with UTI and seventy samples were 
collected from asymptomatic women. The samples were 
collected from women whom attended to Al–Kut Hospital for 
Gyneclogy and obstetrics and pediatrics during the period from 
October, 2021 to April, 2022. The urine samples were collected 
aseptically in a sterile container and transferred directly to the 
lab for microbiological study. The urine samples were inoculated 
onto McConkey agar and eosin methylene blue (EMB) agar. 
Colonies appeared as bright pink colonies when cultured on 
MacConkey agar and the colonies appeared green metallic 
sheen on EMB media. The identification of the isolate was 
dependent on morphological and biochemical tests, the Bergy’s 
Manual of Systematic Bacteriology [10] was followed in the 
identification of isolates. For confirming the species of isolates 
the API20E system [11] and Vitek II System (VITEK® 2: 
Healthcare | bioMérieux) [11]. The isolates were preserved for a 
short time by streaking the isolates onto nutrient agar slant 
incubated at 37 °C for 18 h and then stored at 4 °C. The nutrient 
broth (20 % glycerol, Sigma-Aldrich) was inoculated with 
identified isolates and incubated at 37 °C for 18 h and then 
stored at -20 °C for a year (long-term preservation). 

3. RESULTS AND DISCUSSION  

The present study showed the high incidence of infection with 
E. coli in women. The E. coli was isolated from 41.1 % of 
patients, and 6.4 % of cases was infected with Klebsiella 
pneumonia and 5.3% was infected with Pseudomonas 
aeruginosa. The present study showed the high incidence of E. 
coli infection in UTI women in Iraq. Several previous studies 
showed that the high percentage of infection with E. coli in 
women, Moreno et al. (2008) showed the high incidence of 
infection with E. coli especially in women [11]. Previous study of  
demonstrate that the relationship between E. coli virulence and 
the severity of urinary tract infection is analogous to that 
previously observed in pediatric populations and also illustrate 
the balance between host resistance and bacterial virulence in 
the urinary tract especially in women [12].  
Table 1 showed the age distribution of the infection with E. coli 
that associated with UTI in Iraqi women. The highest percentage 
of E. coli-UTI in symptomatic Iraqi women (the patients appear 
the clinical symptoms of UTI) was observed in the age range of 
25-29 years old. While the highest percentage of incidence with 
E. coli-UTI in asymptomatic remarks (not showing any clinical 
symptoms of UTI) was observed in patients who aged rang 20-
24 years old. From what has been shown, it can be judged that 
the highest rate of urinary tract infection occurs in young and 
mature women between 20 and 30 years of age. This is due to 
the fact that this stage of life is considered the stage most 
associated with pregnancy and problems that are reflected in 
UTI [14]. 

Table 1. Distribution of E. coli infected cases according to the 

presence of clinical features of UTI. 

Age  Symptom-atic 

Samples 

E. coli 

isolates 

Asymptom-

atic 

Samples 

E. coli 

isolates 

Total 

isolates 

15-19 16 5 

(31.25) 

11 2 

(18.18) 

7 

20-24 23 10 

(43.47) 

18 13 

(72.22) 

16 

25-29 40 20 (50) 30 6(20) 33 

30-34 12 6(50) 8 2(25) 8 

35-39 8 4(50) 6 1(16.66) 5 

40-45 2 0(0) 2 1(50) 1 

Total 101(57.3%) 45(64%) 75(42.6%) 25(36%) 70 

(57.8%) 

X2  3.48  17.03  

P 

valve 

 0.626  0.004*  

Urinary tract infections (UTIs) caused by E. coli are more 
common in women than in men for several reasons. The 
Women have a shorter urethra than men, which makes it easier 
for bacteria to travel up the urinary tract and reach the bladder. 
The shorter distance allows for easier access to the bladder, 
where the infection often starts. The female urethra is closer to 
the anus, which can increase the risk of contamination with E. 
coli and other bacteria from the gastrointestinal tract. This 
proximity makes it easier for these bacteria to enter the urinary 
tract [15]. Hormonal changes in women, such as those during 
pregnancy or menopause, can affect the acidity of the vaginal 
and urinary tract environment. A less acidic environment can 
provide a more suitable environment for bacterial growth and 
make women more susceptible to UTIs [16]. Sexual intercourse 
can introduce bacteria into the urinary tract. This is sometimes 
referred to as "honeymoon cystitis" and is more common in 
women who are sexually active. Certain forms of birth control, 
such as diaphragms and spermicides, can increase the risk of 
UTIs in women. They may disrupt the balance of bacteria in the 
vaginal area, making it easier for E. coli to colonize the urinary 
tract. Some hygiene practices, such as wiping from back to front 
after using the toilet, can introduce bacteria from the anal area 
to the urethra, increasing the risk of infection [17]. During 
pregnancy, hormonal changes and the pressure of the growing 
uterus on the bladder can make women more susceptible to 
UTIs [14]. It's important to note that while women are more 
prone to UTIs caused by E. coli, men can still get UTIs, and 
these infections should not be ignored, as they can lead to more 
serious health problems if left untreated. Prevention strategies, 
such as good hygiene practices, staying hydrated, and seeking 
prompt medical treatment when symptoms arise, are crucial for 
both men and women to reduce the risk of UTIs.  

The present study proved that the significant increase (P<0.05) 
in the incidence of E. coli-UTI in pregnant women (28.2 % from 
total infection, while, the incidence of E. coli-UTI in non-pregnant 
women was 12.9 %. Lain et al. (2011) did the survey of 737 
pregnant women found that 5% reported onset of a new 
infection in the 7 days prior to survey completion, with the most 
common being a cold/upper respiratory tract infection followed 
by gastroenteritis, and women pregnant with their first child had 
a lower rate of self-reported infection than women who had other 
children, and these results can be used to inform future research 
examining acute infection as a trigger for pregnancy 
complications [18].  
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There are many reasons why UTIs are more common in 
pregnant women than in non-pregnant women such as changes 
in anatomy and physiology during pregnancy. The uterus grows 
and presses on the bladder, making it more difficult to empty 
completely. This can lead to a buildup of urine in the 
bladder, which can create a breeding ground for bacteria. 
Reduced bladder tone, the hormones of pregnancy can weaken 
the bladder muscles, making it more difficult to control 
urination. This can also lead to a buildup of urine in the bladder. 
Pregnancy causes changes in the immune system, making 
pregnant women more susceptible to infections. The blood flow 
to the bladder increases during pregnancy, which can make it 
more swollen and vulnerable to infection. During pregnancy, the 
kidneys may not be able to filter glucose as effectively, which 
can lead to increased glucose levels in the urine. Glucose is a 
food source for bacteria, so it can contribute to UTIs [19, 20]. 
Conclusion 
It can be concluded that the incidence of E. coli-UTI is high in 
the women in Iraq and the incidence of E. coli-UTI in pregnant 
women is higher than the incidence of E. coli-UTI in non-
pregnant women.  
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