Insaf Bataiche et. al
Prevalence of Bacteria Causing Urinary Tract Infections and its Antibiotic Resistance at

Public Hospital Establishment of Mila, Algeria: a retrospective study

Prevalence of Bacteria Causing Urinary Tract Infections and its
Antibiotic Resistance at Public Hospital Establishment of Mila,

Algeria: a retrospective study

Insaf Bataiche *°, Badis Khennaoui**¢, Roumayssa Guerraiche ®, Khouloud Lalmi ®

“Laboratory of Mycology, Biotechnology and Microbial Activity, Faculty of Natural and Life

Sciences, University -Constantine 1 (Algeria).

®Department of Applied Biology, Faculty of Nature and Life Sciences, University of
Constantine 1, 325 Ain El Bey’s Road, Constantine 25017, Algeria.

‘Centre Universitaire Abd El Hafid Boussouf, Mila, 43000 Mila, Algeria

dLaboratory of Innovative Techniques of Environmental Preservation (LITEP), University of

Fréres Mentouri, Constantine, Algeria

(Corresponding Author): *E-mail: badis.khennaoui@umc.edu.dz
Received: 08-03-2023 Accepted: 25-05-2023 Published: 28-05-2023
Abstract

This work aims to study the epidemiological profile of urinary tract infections in public
hospital establishment ofMila. This retrospective study (from 2019 to 2022) is carried out on
the CBEU of patients at the level of the hospital departments. From this, we were able to
collect 13 different bacterial strains, whose main species belong mainly to the group of
Enterobacteriaceae. The strains Escherichia coli and Enterobacter cloacae are the most
noticed bacteria in the PHE. Statistics ofurinary tract infections in women (62%) is higher
than in men. Thus, the age groups most affected are between 15 to 50 years old. In addition,
it was reported that the urinary tract infections dominate the Women’sinternal Medicine
department (32%), and men’s IM. (20%).The multiresistance of selected germs was studied.
Among these isolated bacteria we could note the different type strains; ESBL-producing
Enterobacteriaceae and 3GC-R Enterobacteriaceae (mainly E.coli (46%)), Enterobacter
cloacae (23%), imipenem-resistant A. baumanii (20%) , and MRSA (methicillin-resistant S.
aureus) (13%).

Key words:Prevalence, bacterial species, Public Hospital Establishement, Urinary Tract
Infections,CBEU, antibiotic multi-resistance.
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Introduction

Nosocomial infections (NIs) represent a real public health problem with considerable
consequences. NIs also referred to as healthcare-associated infections (HAI), are infection(s)
acquired during the process of receiving health care that was not present during the time of

admission. They may occur in different areas of healthcare delivery, such as in hospitals[1].

Nosocomial urinary tract infections (UTTs)are dominated by infections occurring after probing
nowadays with an overall annual incidence of around 250 million cases [2]. It includes various
infections as, simple acute cystitis, acute pyelonephritis, prostatitis or renal abscess; and they may

sometimes require hospitalization [3].

According to the World Health Organization (WHO), 190 million people are hospitalized each

year in the world and 9 million of them contract an infection on this occasion [4].

The bacteria most often implicated are, in descending order: Escherichia coli, Enterococcus spp,
other enterobacteria, Pseudomonas aeruginosa and Staphylococcus. E. coli remain the most

dominant bacterial species [5].

The diagnosis of these microorganisms is based on cytobacteriological examination of urine
(CBEU). It consists of carrying out a cytological examination followed by bacteriological

isolation and the study of the resistance profile of the bacterium in question [6].

e increasing resistance of bacteria to anti-infectives is a serious worldwide problem. In recen
Th g t f bacteria to anti-infect ldwide problem. I t
years, the increasing exposure of bacteria to anti-infectives could favor the selection of bacterial

strains resistant to anti-infective agents sometimes leading to therapeutic blockade [7].

The emergence of multi-resistant bacteria (MRB) involved in UTIs limits the choice of
antibiotics, hence the importance of adequate bacteriological documentation and appropriate

antibiotic therapy [8].

This study is considered a first at the area of Mila in the context of monitoring the evolution of
y g
UTTs. The objective of this work is to determine the frequency of urinary tract infections and the
) quency Iy
prevalence of responsible bacteria in the region; In addition, to determine the antibiotic

multiresistance profile of selected bacteria.
Methodology
Type and period of study

This study was carried out at public hospital establishment (PHE) of Mila. It is retrospective
study of all urine cytobacteriological examinations (CBEU) and carried out in a period of more
than 3 years from January 01/ 2019 to February 12/ 2022.

Inclusion criteria
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The inclusion criteria are: urine cytobacteriological examinations (CBEU) of the various
departments of the PHEand also of outpatients, treated at the microbiology laboratory of the
PHE hospital, Mila.

Exclusion criteria
Redundant samples are excluded from the study.
Data collection

The data was collected from the registers of CBEU samples at the bacteriology laboratory of the
PHE.

Data analysis

Data obtained from PHE urinary tract infection registers were organized into a statistical matrix.
The parameters taken into consideration are: the number of positive/negative tests, the sex of the
patients, the age of the patient, the responsible germs, the departments concerned and Bacterial

multi-resistance.

We have also described the relationship between the germs responsible for urinary tract infections

and the department of origin.

The age groups chosen for this study are: 1-15 years old, 15-30 years old, 30-50 years old and
over 65 years old.

Results and discussion
1. Distribution of CBEU carried out during the period of study

From the results processed (1480 cases); 298 bacteriological samples were positive (presence of
signs of infection), 1080 bacteriological samples were negative (absence of signs of infection), and

102 samples were contaminated (table 01).

Table 01: Distribution of CBEU during the study period (January 2019- February 2022).

Overall case [Positive case Negative case Contaminated case
1480 298 1080 102
100% 20% 73% 7%

The epidemiological study of the samples received at the PHE(bacteriology laboratory) shows
that: The majority of cases are negative with the percentage (73%), followed by (20 %) of the

ositive cases (positive culture, presence of germs) and (7%), are contaminated (not pure
p p p g p
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culture).

Our results are, on the one hand, superior to those reported by a study carried out by Mola,
Fahimatou (2016) at the Mohamed V military hospital in Rabat, from where the rate of positive
cases is equal to 10.1 % [9]. On the other hand, they are lower than the results of Hounane,
Touiti who found (32%)[10].

2. Characteristics of the studied population
2.1. Study of urinary tract infections by gender

Among the 298 positive cases, 185 cases were of female patients, representing (62%), and 113
cases were of male patients presented by (38%)(Table 02).The sex ratio F/M= 1.63.

Table 02: Distribution of urinary tract infection by sex.

Gender Case Percentage
Female 185 62%
Male 113 38%

We notice a female predominance in urinary tract infections, which can generally be mainly due
to the anatomy of the female urinary tract, short female urethra compared to male urethra. These
results are close to those of Zouhair (2016), who found the following results: (44%) men and
(56%) women [181]. Other study such as that carried out by Malmartel in France(2014)found a
urine infection (UI)frequency (81%) in female [11].

2.2 Distribution of urinary tract infections by age

The results of the cytobacteriological examination are presented according to the different age
groups. The studied age groups are 1-15 years old, 15-30 years old, 30-50 years old, also the age
group over 65 years old (figure 01).

M1-15 years old
B15-30 years old

bd  30-30 years old
B\ ore than 65 years old

Figure 01: Distribution of urinary tract infections by age.
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According to the results of the CBEU, the age groups between 15-30 years old and 30-50 years

oldare the most applicants for the test in the PHE. Both age group represents the adult class;
with a percentage of (34%), and (31%) respectively.Our results are confirmed by the results

obtained by Loumingoul et al. (2020) at Brazzaville hospital, Congo, who found a dominance of

the 25-40 year old class (43.6%) [12].

The 1-15 year old class, which represents the class of children and infants, is the least dominant

class (18%); witha class of people over 65 years old(17%).
2.2. Study of the urinary tract infection in relation to the requesting department

The UTIs documented during this period came mainly from internal and external Patients.
These statistics concern just the internal patients. The numbers of cases in each department of
the PHE are mentioned below (Table 03).The distribution of the results according to the PHE
departments shows that: the dominance of UTI is in the following departments; Internal
Medicine (IM)woman’sdepartment (32%), IM. men's department (20%), followed by the
pediatric department (18%). other services such as resuscitation (12%), emergencies (10%) and

operating room (8%), have low percentages

Table 03: Distribution of UTT according to PHE departments.

Departments Number of cases Percentages
Men’s Internal Medicine58 20%
(MIM)

'Women’s Internal Medicine94 32%
(WIM)

Emergencies 29 10%
Resuscitation 37 12%
Pediatric 55 18%
Operating room 25 8%

The predominance of germs inWIM.department is confirmed, on the one hand, by the
majordistribution of female sex in the hospital, and on the other hand, because IM has a large
number of patients who have beenhospitalized .These are allowed for long periods which

promote the proliferation of germs especially in lack of hygiene.In other studies, Maleb et al.
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(2019) find a high rate in emergency (59.75%), in work carried out in the microbiology

laboratory, Mohammed VI University Hospital Center in Oujda, Morocco[13].

In pediatrics department, severe infection in children is caused by lack of preventive and hygienic
measures in infants [14]. Pediatrics includes neonatal, infants and male children, who may be
uncircumcised [15]. Children with UI, however, typically have various structural abnormalities
of the urinary tract that make them more susceptible to UTIs[16]. Our results are close to the
values obtained by Cisse (2014), at the General Hospital of Port-Bouét Abidjan,Ivory Coast,
where the UI rate was 10.89% [17].

3. Characters of bacteria responsible of UTI
3.1. Study according to GRAM

Gram negative bacteria dominated the profile of germs responsible for urinary tract infection.
They represent (85%) of all cases (figure 02). Gram positive bacteria were also found just in
(15%) of cases. The same data are displayed by a study carried out at the Laquintinie hospital in
Douala (Cameroon) [18]. Binda et al. (1990), found in a retrospective study that Gram negative
germs were the most commonly encountered [19]. Similarly, in another study carried out in

Rabat, they found that the predominant bacteria were Enterobacteriaceae [20].

Gram

positiveGramne

gative

Figure 02:Distribution of bacterial species responsible for UTT according to Gram.
3.2. Study according to bacterial species

In ourseries, several bacterial species have been implicated in UTT. In all of the positive cultures,
298 strains were isolated and identified in the patients tested. The results are presented in figure

03.

2200
Tob Regul Sci. ™ 2023;9(1): 2195-2208



Insaf Bataiche et. al
Prevalence of Bacteria Causing Urinary Tract Infections and its Antibiotic Resistance at

Public Hospital Establishment of Mila, Algeria: a retrospective study

W Proteus mirabilis

W Escherichia coli
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Klebsiellapneumoniae

Figure 03: Distribution of UTT according to bacterial species.

The strains of Escherichia coli and Enterobacter cloacae represent the most dominant bacteria
responsible for UTTs with percentage (27%) and (14%) respectively. Our value is close to the
result obtained by Ramilitiana et al. (2014) (Escherichia coli:44.8%) [21]. According to the
literature, the dominance of uropathogenic Escherichia coli is very common. It infects the
urinary tract through a series of mechanisms such as specialized adhesins, capable of bacterium
binding to the urinary epithelium and preventing its elimination through bladder emptying,
biofilm, and host aversion[22]. Moreover, it is interesting to note that this strain is the most
dominant of the intestinal flora, and therefore poor cleaning of the intimate part can easily cause

the entry of the bacteria into the bladder[7].

In addition, in our results, Klebsiella pneumoniae, and Proteus mirabilis represent a dominance
of (12%), and (10%) respectively; followed by, Enterobacter sp. (8%) and
Pseudomonasaeruginosa (7%), while strains of Enterobacter faecalis and Acinetobacter baumanni
(6%), Staphylococcus aureus and Salmonella sp. (3%), and Serratiasp. (2%). Isolates
asCitobactersp. and Streptococcus represent the lowest percentages (1%). So, from these results,
we can conclude that most of the identified bacterial species in the PHE belong to the

Enterobacteriaceae group.
- Study according to sex and bacterial species

The results of the distribution of cases of urinary tract infections according to the bacterial

species according the sex in the hospital departments are presented in Figure 04.
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Figure 04: Distribution of germs responsible for UTT according to sex.

According to the results obtained, for female it was noticed a predominance of Escherichiacoli
presented by (52 cases), and of Enterobactercloacae (22 cases), also Klebsiellapneumoniae (21
cases). These results are explained by the distribution of the majority of strains that belong to the
Gram negative and to the Enterobacteriaceae group. The dominance of these strains in women is
confirmed by the study by Kahindo Kangitsi et el. (2019) in Congo which finds the prevalence
of Gram-negative bacteria (80.7%) and Enterobacteriaceae (80.7%) [23].

For the other strains in note that Proteus mirabilis presented by (17cas), Enterobacter sp. (15cas)
and Acinetobacter baumannii (11cas), the isolates of Staphylococcus aureus represents (8cas),
also (7cas) for both Serratia sp. and Salmonella sp., (6 cases) for Pseudomonas aeruginosa, and

finally (3 cases) for Enterococcus faecalis, Streptococcus, and Citrobacte sp.

For male, the results obtained still show the predominance of Escherichia coli (28 cases),
followed also by Enterobacter cloacae (18 cases), Enterococcus faecalis (16 cases), (15 cases) and
(14 cases) for Klebsiella pneumoniae and Pseudomonas aeruginosa, respectively. Isolates of
Proteus mirabilis represents (11cas), Acinetobacter baumannii is noticed by (8cas), and (2cas) for

Salmonella sp.
A single case for Streptococcus, and absence of any strain such as Citrobacte sp, and Serratia sp.
- Study according to the department and the bacterial species

The results of the distribution of cases of urinary tract infection according to the departments of

origin of the hospital and the bacterial species are presented below (Figure 05).
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Figure05:The repair of bacterial strains according to the PHE departments.

According to this figure, it has been noticed that all the isolated strains (of PHE) are presented in
the majority of the departments mentioned above. A predominance (high percentages) of strains
such as Escherichia coli was noted in some departments, namely, the departments of women’s

internal medicine (32 cases) and men’sinternal medicine (16 cases).

We find that female in IM patients are the most confronted with urinary tract infections. The
strains that affect this department are in order of dominance: Enterobacter sp (16 cases),

Enterobacter cloacae (14 cases), Klebsiella pneumoniae (10 cases).

Patients in the MIM department are also affected by Escherichia coli (16 cases), and

Enterobactersp (10 cases), K. pneumoniae and Enterobacter cloacae (9 cases).
4. Multi-resistant bacteria (MRB)

Multi-resistant bacteria are detected by several methods in the laboratory for the purpose
todetermineand choose the appropriate antibiotic therapy. The types of MRB cited in this study
are Extended-spectrum beta-lactamases (ESBL) -producing bacteria, 3rd generation
cephalosporin (C3G)-resistant Enterobacteriaceae, Methicillin-resistant Staphylococcus aureus

(MRSA), and imipenem-resistant bacteria (Pseudomans acroginosa, Acinetobecter baumannii).
4.1.Distribution of isolated MRB according to PHEdepartments

The prevalence of MRB isolated in the different departments of the PHE hospital is presented in
figure 06.
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Figure06: Distribution of MRBin hospital departments.

The results of the distribution of MRB according to PHEdepartments show that the highest
percentages are found in the women's IM. (24%) followed by the resuscitation (17%), pediatrics
(16%), man’s IM. (14%), emergencies (12%), and finally, in the operating room (9%).

4.2.Distribution of ESBL-producing bacteria in PHE

According to the results below (Figure 07), the frequency of ESBL-producing bacteria represents
68% of all strains; while bacteria that do not produce ESBL represent only 32%.

ESBL +

ESBL-
Figure08: Distribution of ESBL-producing bacteria.

4.2.1. Distribution of ESBL-producing Enterobacteriaceae
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ESBL-producing Enterobacteriaceae are the most frequently isolated bacteria in the studied

departments. They are mainly represented by the following strains (figure 09): Escherichia coli
(46%), Proteus mirabilis (23%), Klebsiella pneumoniae (17%), Enterobactercloacae (14%).

m Escherichiacoli W Enterobactercloacae

1 Klebsiellapneumoniae B Proteus mirabilis

Figure 09: Distribution of ESBL-producing Enterobacteriaceae.

4.3. Rates of other MRB

Among the MRB, it was noticed that (62%) of strains which produce ESBL are thus resistant to
cephalosporin 3rd generation (3GC-R Enterobacteriaceae). In addition, it has been noted that
several strains are resistant to imipenem by the production of carbapenemase, including
A.baumannii  (20%) andP. aecroginosa (5%). Also the MRSA (Methicillin-resistant
Staphylococcus aureus) was attained (13%) (Table 04).

Table 04: MRB rate according to species.

Bacteria Numbers Percentage
0
3GC-R Enterobacteriaceae 48 62%
P.acroginosaRI 4 5%
IA.baumanniiRI 16 20%
MRSA 10 13%
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Among the multi-resistant bacteria isolated from PHE, (62%) ESBL-producing strains are

generally resistant to 3rd generation cephalosporin [223]. In addition to this result, strains
resistant to imipenem can be detected by the production of carbapenemase, in this case:
A.baumannii (20%), MRSA (13%), and P.aeroginosa (5%). Resistance to methicillin leads to
resistance to all beta-lactams. It is determined by the presence of a chromosomal gene (mecA)
which codes for an additional PLP, PLP 2a. This additional PLP has less affinity for beta-lactams
and in particular for methicillin; this is why meti-R strains are also resistant to all beta-lactams

(24, 25].
Conclusion

Urinary tract infections remain among the most common problems in the world. They occupy a

place of choice in general pathology by their frequency in both sexes and at different ages.

Our study is a retrospective study on the epidemiological profile of urinary tract infections, in the
microbiology unit PHE-Mila. It allowed having an idea on the prevalence and rates of resistance

to antibiotics, the main bacteria involved in urinary tract infections, in the area.

This study helped us to show that urinary tract infections (by the strains mentioned above) are
very common at the establishment, especiallythe strains of E. coliamong women. Currently, we
have few means to fight against the development of bacterial resistance to antibiotics, hence the
need to reduce unnecessary prescriptions of antibiotics in medicine, reduce the early use of
narrow-spectrum antibiotics and identify the causal germ and its sensitivity to one of narrow-

spectrumantibiotics, even before starting treatment.
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