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Abstract.The objectives of our work were to establish the epidemiological and bacteriological 

profile of female urinary tract infection at the Mohammed VI University Hospital of Oujda 

(Morocco), and then to study the drug resistance of the bacterial strains isolated. This is a 

retrospective study over 36 months including urine samples from patients hospitalized or 

consulting at the CHU Mohamed VI of Oujda (Morocco). Urines were processed according to 

the recommendations of the Medical Microbiology Reference (REMIC) and the EUCAST 

(European Committee on Antimicrobial Susceptibility Testing). 

We collected 12556 requests for CBEU from different departments. At the top of the list was the 

emergency department with a rate of 37% (n= 4666) followed by outpatient clinics (33.1%; 

n=4226). 5% (n=630) of the CBEU were positive. Escherichia coli (E. coli ) dominated the 

epidemiological profile with a rate of 72.50% (n=482). E. coli was resistant to penicillins in 

69.50% (n=299) of cases, protected penicillins in 34.80% (n=149), third generation 

cephalosporins (C3G) in 9% (n=38), fluoroquinolones in 17.5% (n=73), Trimethoprim-

Sulfamethoxazole in 46% (n=196) of cases and gentamicin in 12% (n=51) of cases. None of the 

strains were resistant to carbapenems. 

Awareness-raising on the proper use of antibiotics, issuing national recommendations for the 

treatment of urinary tract infections in order to standardize therapeutic regimens. Effective control 

of these infections requires a global prevention strategy that implies close collaboration between 

epidemiologists, clinicians, bacteriologists, hygienists and the health care team. 

 

 

 

1. Background: 
 

Urinary tract infection (UTI) is one of the most common 

community-acquired infections, and is the second most 

common site of bacterial infection after the respiratory 

tract in both adults and children. It is the leading cause of 

healthcare-associated infections. Urinary tract infection 

corresponds to the aggression of a tissue of the urinary 

tract by one or more germs, generating an inflammatory 

response and clinical symptoms of variable nature and 

intensity depending on the terrain and the existence or not 

of a functional anomaly of the urinary tract, which can 

lead to serious clinical pictures. Colonization corresponds 

to the presence of one or more microorganisms in the 

urinary tract without clinical manifestation and does not 

require treatment except in specific conditions. [1] 

It is pathology of variable severity that requires rapid and 

effective management. The incidence of UTI in women 

increases with age, with two peaks, one at the beginning 

of sexual activity and the other in the post-menopausal 

period. Often considered to be trivial, UTI can become 

complicated and lead to severe consequences [2]. 

The main objectives of our study are to establish the 

epidemiological and bacteriological profile of female 

urinary tract infection at the Mohammed VI University 

Hospital of Oujda (Morocco)and then to study drug 

resistance of bacterial strains isolated. 

 

 

2. Materials and methods: 
 

This is a 36 months retrospective study from March 

22, 2016 to April 11, 2019. The study included 

urinary specimens of patients admitted to the various 

departments of the Mohamed VI University Hospital 
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of Oujda sent to the microbiology laboratory of the 
Mohammed VI University Hospital of Oujda for 
cytobacteriological examination. The CBEU 
requests were prescribed on the hospital information 
system (HOSIX, SIVSA SolucionesInformáticas).
The prescribers were required to fill in a 
questionnaire with clinical information useful for the 
interpretation of the UEC results. The urine samples 
and the prescription sheets were sent to the 
laboratory through the pneumatic system, within a 
maximum of 30 minutes and at room temperature. 
Storage of the urine samples (boric acid, ice. . .) was 
not necessary, as UEC was possible in our laboratory 
24 hours a day, seven days a week. In the laboratory, 
as soon as the urine samples were received, the 
technicians checked that they complied with the 
requirements of the medical microbiology standard. 
of the medical microbiology standard. These non-
compliances concerned the bottle containing the 
urine sample (damaged, unidentified. . .), the urine 
sample (missing, visibly contaminated, taken from a 
collection bag from a probed patient. . .), or the 
prescription sheet for the CBEU (missing, wrong 
identity. . .). Depending on the non-conformities 
observed, the CBEU was rejected, performed subject
to the non-conformity found or kept in the laboratory 
pending correction of the non-conformity within 30 
minutes of receipt of the urine sample. In all cases, a 
report of the non-conformity was sent to the CBEU
prescriber through the laboratory's computer system 
(iLAB, SIVSA SolucionesInformáticas).Non-
compliant urinary samples (visibly contaminated, 
sent to the laboratory more than two hours after 
collection, or contained in a bottle of urine) were sent 
to the laboratory through the iLAB system. .) and 
duplicates were excluded from our study. Compliant 

urine was processed, without delay, in accordance 
with the recommendations of the medical 
microbiology guidelines (REMIC)[1]. in force 
during the period of our study period.[1] noculation 
was carried out on UTI Brillance Agar (Oxoid TM). 
Incubation of the culture dishes lasted 24 to 48 hours 
in aerobic conditions at 37°C. Immediately after 
plating, urine cytology was determined on the UF-
1000i (Sysmex), which was used to quantify, among 
other things, leukocytes and red blood cells per 
millilitre of urine. The significant threshold for 
leukocyturia was ≥104/ml. After the incubation time 

of the culture media had elapsed (24-48 hours), urine 
was considered contaminated if there was a 
polymorphic culture of at least three different germ 
types with a count of 103 CFU/mL or more. The 
identification of the contaminating germs and the 
study of their sensitivity to antibiotics were not 
carried out. Cultures positive for one or two germs 
were compared with cytology results and clinical 
information to distinguish between urinary tract 
infection and urinary colonisation. The identification 
of isolated bacteria was carried out using the BD 
PhoenixTM 100 (Becton Dickinson). 
Antibiotic susceptibility testing was carried out in 
accordance with the recommendations of the French 
Microbiology Society's Committee on Antibiotic 
susceptibility Testing (CA-SFM) and the European 
Committee on Antimicrobial Susceptibility Testing 
(EUCAST) [3]. The results were interpreted in 
accordance with the recommendations of the REMIC 
(référentielenmicrobiologiemédicale)[1].
Urine dipstick screening for UTI and testing for 
Mycobacteria in renal tuberculosis were not 
performed.

3. Results:

During the study period, we collected 23215 UBEC 
requests, of which 12 556 were women (54%) with a mean 
age of 37.55 years. 
Cultures were sterile in 48% (n = 6009) of cases, positive 
for urinary colonization in 6% (n = 714) of cases, and 
positive for urinary tract infection in 5% (n = 630) of 
cases. Cultures were polymorphic (contaminated urine) in 
41% (n = 5168) of cases (Figure1). The emergency 
department was the first requestor of ECBU with a rate of 
37% (n = 4666) followed by outpatient clinics (33.1%; n 
= 4226). Urinary colonization is marked by the 
predominance of the senile population with an age of 
(66.5% n=488), while the (pediatric and young) 
population represents (33.5% n=246.) with an average age 
= 52 years. For all the patients studied, 1% were pregnant 
(n=8) and 1% had a scheduled invasive urological 
procedure (n=8), while the majority (98%) (n=698) had 
no situation justifying urinary decolonization. For 
bacterial species, E. coli (n=493; 

Figure 1 :Distribution of the results of the requested CBEU 

69.6%) was the main germ isolated during our study in 
terms of colonization, followed by Klebsiella pneumonia 
(n=102; 14.3%).Concerning urinary tract infections, the 
age distribution found two populations: a pediatric 
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population (age<15 years) with a majority of 34% 
(n=226) and a senile population with a peak of 13.8% 
(n=92) between 56-65 years. The average age = 37.52 
years. The urinary colonization is marked by the 
predominance of the senile population with an age of 
(66.5% n=488), while the population (pediatric and 
young) represents (33.5% n=246.) with an average age = 
52 years. For all the patients studied, 1% were pregnant 
(n=8) and 1% had a scheduled invasive urological 
procedure (n=8), while the majority (98%) (n=698) had 
no situation justifying urinary decolonization. For 
bacterial species, E. coli (n=493; 69.6%) was the main 
germ isolated during our study in terms of colonization, 
followed by Klebsiella pneumonia (n=102; 
14.3%).Concerning urinary tract infections, the age 
distribution found two populations: a pediatric population 
(age<15 years) with a majority of 34% (n=226) and a 
senile population with a peak of 13.8% (n=92) between 
56-65 years. The average age = 37.52 years. 
(66.5% n=488), while the population (pediatric and 
young) represents (33.5% n=246.) with the average age = 
52 years. For all the patients studied, 1% were pregnant 
(n=8) and 1% had a scheduled invasive urological 
procedure (n=8), while the majority (98%) (n=698) had 
no situation justifying urinary decolonization. For 
bacterial species, E. coli (n=493; 69.6%) was the main 
germ isolated during our study in terms of colonization, 
followed by Klebsiella pneumonia (n=102; 
14.3%).Concerning urinary tract infections, the age 
distribution found two populations: a pediatric population 
(age<15 years) with a majority of 34% (n=226) and a 
senile population with a peak of 13.8% (n=92) between 
56-65 years. The average age = 37.52 years. 
Escherichia coli dominated the epidemiological profile 
with a rate of 72.50% (n=482). E. coli was resistant to 
penicillins in 69.50% (n=299) of cases, protected 
penicillins in 34.80% (n=149), third generation 
cephalosporins (C3G) in 9% (n=38), fluoroquinolones in 
17.5% (n=73), Trimethoprim-Sulfamethoxazole in 46% 
(n=196) of cases, and gentamicin in 12% (n=51) of cases. 
No strain was resistant to carbapen

Figure 2: Resistance of isolated Escherichia coli to isolated to      
antibiotics used to treat urinary tract infections

4. Discussion:

TI is particularly common in women and girls. 
The present study revealed 57.63% positive 
CBEU in women against 42.37% in men, a 

female/male sex ratio of 1.36. Our results 
were similar to the literature such as a study 
conducted in the bacteriology laboratory of 
the University Hospital of Rabat, which 
showed a prevalence of 54.88% in women and 
44.45% in men. [4] Another study conducted 
at the University Hospital of Rabta in Tunisia 
shows a predominance of women with a 
female/male sex ratio of 3.15. [6] Another 
study conducted at the HMIMV of Rabat,  
over a period of 6 months in the extra-hospital 
environment in 5 laboratories showed a 
female predominance of E coli UTIs of 69.3% 
against 21.4% in men. [5]. This female 
predominance is related to the anatomical 
configuration: shortness of the urethra, 
proximity of the genital and anal orifices, 
inadequate hygiene practices, sexual 
intercourse and pregnancy; imbalance of the 
bacterial saprophyte flora of the vagina and 
urethra secondary to overly scrupulous 
hygiene (use of soaps that imbalance the usual 
bacterial flora of the vagina and promote 
colonization by uropathogenic agents), as well 
as estrogen-progesterone treatments, which 
promote theoccurrence of UTIs by altering 
hormonal status, facilitating the penetration of 
germs by decreasing urethrovesical sphincter 
tone [19,20],Age is also involved in the 
predisposition to urinary tract infections, 
particularly in women, who undergo several 
hormonal and anatomical changes during their 
lives. The age groups most concerned 
according to our study are: the pediatric 
population and postmenopausal women. 
Between 0-15 years of age: UTI in pediatrics 
is in the order of 0.1 to 1% in full-term 
newborns and can reach 3 or 4% in premature 
and post-mature newborns. According to the 
data of our study, in newborns and small 
infants, UTIs were more frequently found in 
boys, i.e. a sex ratio of 4/1, with 5 female UTIs 
and 20 male UTIs. Thus, as the age of the 
female child increases, UTIs become more 
frequent. At preschool age, girls are more 
often infected than boys. By the age of six, 7% 
of girls and 2% of boys have had at least one 
episode of UTI. Between the ages of 6 and 16, 
the frequency is 2% in girls versus 0.1% in 
boys. [18]. In the present study, this age group 
represents 35.9% of all female UTIs compared 
to the other age groups, with 81% of female 
cases (226) versus 19% of male cases (n=53).

16-50 years: This age group represents young 
women of childbearing age or pregnant. In our 
study, this age group represents 25.5% of 
ITUs. This same finding was found in the 
study conducted at the Hôpitald'instruction 
des arméesBégin, the Elbeuf study (2010) 
with a slightly higher rate with a prevalence of 
40.8%.[7] This rate can be explained by 
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several factors: the use of estrogen-progestin, 
frequent sexual intercourse which facilitates 
the passage of germs normally present in the 
vagina into the bladder. A history of UTI or 
recent antibiotic treatment [8]. In particular, 
the use of spermicidal gel or diaphragm can 
also modify the pH and the local microbial 
environment. [9] 

> 50 years: In our study, 38.5% of UTIs are 
contracted during this period, with a peak 
between 56 and 65 years (17.89%). This is in 
line with the literature data cited in the Elbeuf 
study with a rate of (32.1%) [8]. This rate is 
mainly due to the ageing of the 
vesicosphincter system, which causes bladder 
stasis, which leads to microbial proliferation 
due to the reduction in the flushing effect, and 
which is accentuated by the reduction in urine 
flow due to a decrease in water intake and the 
reduction in the immune defences of the 
urinary tract.  Hormonal deficiency, the drop 
in estrogen levels also favors the 
alkalinization of the vaginal pH and the loss of 
Lactobacilli in the vaginal flora, which favors 
adhesion to the urothelium and the 
proliferation of germs.

Escherichia coli belongs to the 
Enterobacteriaceae family and the Escherichia 
genus. It is the commensal germ of the 
digestive flora of mammals also called 
colibacillus and responsible for infections. 
E.coli infections are of two types: either 
intestinal, such as infectious diarrhea, or extra-
intestinal, such as meningitis, bacteremia and 
urinary tract infections. [10].in our series, the 
rate of infection by was 72.5%, which is in line 
with the literature given the high 
uropathogenic power of this bacterium: Rabat 
2014 62.94% for the female sex, for both 
sexes Nouakchott which finds 64.4% [11], 
Pasteur Institute of Casablanca with 69% [13], 
CHU of Tunis with 72.2% [12], Marrakech 
with 60% [14], Algeria (Guelma) with 60% 
[15], Kenitra with 66.5% [16], Nador with 
40.9% [17].
The comparison of the resistances of
the E.coli strain isolated in our series, with 

other studies made for the female sex do not 
differ, whose percentages remain approximately 
the same except that we note that the 
resistances in the city sector is lower than 
those of the hospital.[29],

Antibiotic susceptibility studies have shown 
significant resistance of E. coli strains to all 
antibiotics tested. Resistance to 
aminopenicillins (amoxicillin) is the most 
frequent and this resistance seems to be 
corrected by the addition of clavulanic acid. 
This result is similar to other studies. 

Amoxicillin has become the least active 
antibiotic on E. coli. This resistance is 
acquired and would be the consequence of the 
selection pressure linked to the abusive 
consumption of these antibiotics in 
developing countries. This justifies the fact 
that aminopenicillins are no longer 
recommended for the probabilistic treatment 
of urinarytract infections. Furthermore, the 
increase in sensitivity to the combination of 
amoxicillin and clavulanic acid has led us to 
hypothesize a decrease in the activity of beta-
lactams. This decrease in activity may be due 
to hyperproduction of penicillinase, or to the 
inactivation of the inhibition itself. C3G are on 
the other hand very active on this bacterium, 
only 9% of the strains were producers of 
extended spectrum beta-lactamases. This rate 
is close to that recorded at the HMIMV in 
Rabat [28], (9.4%), at the HMA in 
Marrakech[26], and Sfax (9.4%) [27], and 
higher than that ofFrance (2.5%)[25], .The 
strains isolated from urine in our study have a 
higher rate of resistance to Fluoroquinolones 
than those recorded in France 
(4.2%)[25],however the results described by 
other studies have been confirmed by our data.
Our study also showed a resistance rate of 
46% for the combination 
Trimethopirim+sulfamethoxazole. The rate of 
resistance to this molecule varies between 
20.1% (in France)[25], and 63.86% (in 
Dakar)[24],High resistance for 
Nitrofurantoine in the Nouakchott 
laboratories (38.9%)[23], while it is very low 
in the other studies where the rate of resistance 
varies between 1% and 5.5%. Whereas in our 
study this rate is around 1%. However, this 
molecule is still less used than quinolones, 
which are now recommended as first-line 
treatment for acute uncomplicated cystitis in 
women, including women over 65 years of age 
who do not have any comorbidityNo strain of 
E.coli was resistant to Carbapenems in our 
series, which allows to consider them as the 
most active molecules on E.coli as it is 
reported in other publications. 
Aminoglycosides are also classified among 
the most active antibiotics on E.coli, where the 
rate of resistance does not exceed the value of 
3.7% for Amikacin which keep a good 
activity, while for Gentamycin we have a 
slight increase in resistance to this antibiotic 
(12%) because of the wide prescription of it in 
the hospital environment, but overall these 
percentages are close to those of the studies 
cited.

1. Conclusion:
In order to reduce the emergence of antibiotic 
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resistance and the incidence of urinary tract 
infections in women, it is recommended to 
follow radical measures and advice 
established by health professionals, the 
AFSSAPS and the SPILF [21,22].  This 
requires radical measures. For example, in the 
case of any suspected urinary tract infection, 
it is preferable to perform an CBEU with 
mandatory antibiotic susceptibility testing. In 
fact, the antibiogram is above all a tool to help 
in the therapeutic decision: by categorizing the 
sensitive, intermediate or resistant bacteria, it 
guides the antibiotic therapy with predictivity, 
contributing to a gain in morbi-mortality 
according to the severity of the bacterial 
infections concerned. This will avoid the 
probabilistic or empirical treatment of urinary 
tract infections responsible for resistance. 
Similarly, self-medication should be avoided 
by controlling the supply of antibiotics at the 
community and hospital levels. Standard and 
special hygiene precautions should also be 
followed in the case of beta-lactamase 
producing strains. Awareness of health 
authorities, health professionals and the 
population is necessary to ensure that these 
measures are understood and respected.

Abbreviations:

UTI: Urinary tract infections;
CBEU: Cytobacteriological examination of urine; 
REMIC: Medical microbiology reference; 
EUCAST: European Committee on Antimicrobial 
Susceptibility Testing; ESBL: Extended-spectrum 
beta-lactamase.
SPILF: The French Society of Infectious Pathology
AFSSAPS:french agency for the sanitary safety of 
health products.
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