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ABSTRACT

Background: The emergence of antimicrobial resistance (AMR) within bacterial pathogens necessitates
a local comprehension of the epidemiological context. This information is indispensable for both clinical
therapeutic determinations and the reevaluation of prevailing care protocols. This study aimed to highlight
the antibiotic susceptibility profile of uropathogenic bacteria isolated within a university hospital in
Burkina Faso, with a focus on enhancing probabilistic antibiotic therapy for both community and hospital -
based urinary tract infections (UTIs). Methodology: Data from cytological urine analysis and
antimicrobial susceptibility testing spanning 29 months (January 2017 to May 2019) was retrospectively
collected and systematically analyzed. Results: In both hospital and community based UTls,
Enterobacterales dominated, constituting 79.86% (81.27% vs. 79.11%) of isolates. This was followed by
non-fermentative Gram-negative bacteria at 6.60% (6.35% vs. 6.88%) and Gram-positive cocci at 6.41%
(7.98% vs. 5.57%). Escherichia coli (61.37%), Klebsiella pneumoniae (10.66%), and Enterobacter spp.
emerged as the predominant pathogens in the same rank regardless of the origin of the ITUs. Imipenem
(97.19%), amikacin (69.26%), ceftriaxone (58.44%), and ciprofloxacin (47.60%) displayed superior
susceptibility against all uropathogens. Subtle but significant variations emerged between hospital and
community strains' susceptibility to various antibiotics, including amoxicillin + clavulanic acid (26.05%
vs. 32.26%), Imipenem (96.43% vs. 98.59%), and ciprofloxacin (45.51% vs. 51.41%). Conclusion:
Penicillins showcased diminished efficacy against uropathogens, while resistance to fluoroquinolones
escalated. The combined use of aminoglycosides and third-generation cephalosporins holds promise as an
optimal probabilistic therapy for UTIs. Notably, the profiles of hospital and community UTIs showed
substantial similarities in terms of implicated uropathogens, yet hospital strains demonstrated higher
resistance levels.

Introduction

Urinary Tract Infections (UTIs) encompass
a diverse range of infections within the urinary

system [1]. Among bacterial infections in adults,
UTIs stand out as the most prevalent, accounting for
approximately 150 million cases annually
worldwide. These infections manifest across both
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hospital and community settings, each potentially
exhibiting distinct microbial profiles [2,3]. Despite
this widespread prevalence, population-based
incidence data remain scarce, particularly within
sub-Saharan  Africa, notably Burkina Faso.
Biomedical laboratory investigations indicate that
around one-third (1/3) of urine cytological and
bacteriological analysis yield positive results,
contributing to a hospital prevalence that can exceed
30% [4,5].

Resource-constrained regions, such as
Burkina Faso, grapple with challenges related to the
cost and accessibility of cytological and
bacteriological urine analysis, particularly in
primary and intermediate healthcare facilities [6].
These limitations propel the adoption of
probabilistic antibiotic therapy due to the lack of
local microbiological insights. Consequently,
inappropriate antibiotic regimens might contribute
to escalating antibiotic consumption, exacerbating
the pervasive issue of antibiotic resistance [8,9].
Moreover, the potential for renal complications
stemming from inadequately managed UTIs adds
another layer of concern [7].

This study endeavors to delineate the
antibiotic susceptibility profiles of uropathogenic
bacteria isolated from UTIs within a university
hospital in Burkina Faso. The primary objective is
to enhance the precision of probabilistic antibiotic
therapy for both community and hospital-based
UTlIs. By comparing and contrasting microbial
susceptibilities, this research seeks to shed light on
potential variations between these distinct settings,
providing valuable insights into optimizing
treatment strategies.

Methodology

Study site and design

This investigation was carried out within
the bacteriology laboratory of the Sour6 Sanou
University Hospital (SSUH) in Bobo-Dioulasso. It
constituted a cross-sectional study, spanning
January 2017 to May 2019, and encompassing data
derived from cytological and bacteriological urine
analysis, along with records of antibiotic
susceptibility testing. Patient categorization was
based on hospitalization duration, classifying those
admitted for more than two days as inpatients.
Additionally, individuals transferred from other
hospitals (of lower tier) and admitted within the
preceding two days were also considered inpatients.

All remaining cases were designated as community
patients.

Collection of urine

Urine was collected using the midstream
technique. Briefly, patients were advised to wash
and dry their hands thoroughly before opening the
container and collecting the midstream urine that
had been in the bladder for at least 4 hours in the
morning [10]. In some cases, urine samples were
obtained from indwelling catheters. Urine samples
were delivered to the laboratory within 1-2 hours for
cytological and bacteriological urine analysis, and
antibiotic susceptibility testing (AST).

Cytological and bacteriological urine analysis
and interpretation

The cytological examination comprised
both quantitative and qualitative analysis.
Quantitative cytology was conducted using the
KOVA cell method as per the manufacturer's
guidelines. Qualitative cytology involved analyzing
the urine pellet obtained through centrifugation at
3000 rpm for 5 minutes.

The interpretation of the analysis was
conducted in accordance with the Kass criteria, as
adapted by the French Society of Microbiology
(FSM) [10]. The threshold for culture positivity was
set at > 10% CFU/ml, following 18-48 hours of
incubation on a media plate (CLED and EMB or
URISELECT® agar media, depending on their
availability) at 37°C under aerobic conditions.
Cultures displaying 2 or more organisms were
categorized as specimens contaminated. Bacterial
identification relied on both cultural and
biochemical  characteristics  employing  the
Analytical Profile Index (APl bioMérieux, Marcy
I’Etoile, France) and combined tests [11].
Antibiotic susceptibility testing

Antibiotic susceptibility testing (AST) was
conducted using the Kirby-Bauer agar diffusion
method. The interpretation of the results was carried
out in accordance with the recommendations
provided by the European Committee on
Antimicrobial ~Susceptibility Testing and the
antibiogram committee of the French Society of
Microbiology (EUCAST/ACFSM) version 2015
[12]. The following antibiotic discs (ThermoFisher
Diagnostics, Oxoid, France) were employed: PeniG
1UI, ampicillin (AM) 10pg, amoxicillin-clavulanic
acid (AMC) 20-10pg, ceftriaxone (CRO) 30pg,
ceftazidime (CAZ) 10pg, cefepime (FEP) 30ug,
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cefoxitin (FOX) 30pg, imipenem (IMP) 10ug,
gentamicin (GN) 10pg, amikacin (AK) 30pg,
ciprofloxacin (CIP) Sug, trimethoprim-
sulfamethoxazole (SXT) 1.25/23.75 ue,
nitrofurantoin (NR) 100pg, and fosfomycin (FOS)
200ug, erythromycin (ERY) 15 pg, lyncomycin (L)
15 pg, fusidic Acid (FA) 200 pg, lyncomycin (L) 15
ng.

The screening for extended-spectrum beta-
lactamase (ESBL) production was conducted using
a synergy test, involving the placement of a central
disc of amoxicillin/clavulanic acid at a distance of
30 mm from a disc containing a third-generation
cephalosporin (ceftazidime, ceftriaxone) or a fourth-
generation  cephalosporin ~ (cefepime).  The
methicillin-resistant Staphylococcus aureus
(MRSA) profile was screened using a cefoxitin
(FOX) 30pg disc. Quality control measures included
biweekly testing of susceptible reference strains in
line with the EUCAST/ACFSM guidelines [12].

Variables and data analysis

The collection and organization of data
were facilitated through the utilization of Microsoft
Excel. The data was analyzed using Stata software
version 15.1. Statistical comparisons were made
using the chi-square test. A p-value less than or
equal to 0.05 was considered statistically significant.

Ethical considerations

The study was conducted using laboratory
data from routine analyses under anonymous
conditions.

Results
Epidemiological distribution

During the study period, a total of 3854
requests were received by the bacteriology unit at
SSUH for cytological and bacteriological urine
analysis, of which 2312 were from inpatients and
1542 were from community patients. The average
age of the study population was 45.84 + 21.28 years,
with a wide age range of 12 days to 95 years, and a
sex ratio (M/F) of 1.23. Out of these requests, 1763
(45.74%) met the biological diagnostic criteria for
cytological and bacteriological urine analysis. The
prevalence of urinary tract infections (UTIs) was
39.42% among community patients and 49.70%
among hospitalized patients. Stratifying by gender
and age, the differences in prevalences were
statistically ~ significant  (p<0.0001) with a
prevalence of 48.24% in women and 41.12% in men
aged older than 45 years.

Bacteriological patterns

A total of 1763 microorganisms (614 cases
from outpatients vs. 1149 cases from inpatients)
were isolated from the urine samples including 1639
bacterial isolates belonging to 14 distinct genera and
124 vyeast isolates of the genus Candida. The
bacteriological profiles of hospital and community-
acquired UTIs were both dominated by
Enterobacteriales (79.86%). Escherichia coli was
the most predominant species (61.37%) followed by
K.pneumoniae (10.66%), Enterobacter
spp.(2.50%), Citrobacter spp. (1.30%), Proteus spp.
(1.30%) as described in the following table (Table
1). Candida spp, non-fermenting Gram-negative
bacilli, and Gram-positive cocci represented 7.03%,
6.69%, and 6.24% of the bacterial isolates,
respectively.

Antibiotic resistance profile of the main bacterial
strains

Hospital-acquired isolates of
Enterobacteriales and non-fermenting Gram-
negative bacilli exhibited a higher degree of
antibiotic resistance across various antibiotic
families compared to community bacterial isolates.
In vitro analysis revealed that among Gram-negative
bacilli, imipenem (0-24.1%), ceftriaxone (32.7-
43.4%), amikacin (0-45.5%), and ciprofloxacin (0-
61.7%) displayed the lowest levels of resistance, as
illustrated in figure (1), and detailed in table (2).
Moreover, hospital-acquired strains of S. aureus
consistently demonstrated elevated resistance levels
in comparison to community S. aureus isolates.
Notably, penicillins exhibited greatly reduced
efficacy against these S. aureus isolates, with
antibiotic-resistant strains ranging from 74.3% to
92.9%.

Prevalence of ESBL and MRSA resistance
phenotypes in UTI

Out of 1526 Gram-negative bacilli isolates,
379 were ESBL producers giving a prevalence of
24.84%. This prevalence was higher among hospital
bacterial isolates (27.53%) compared to community
bacterial isolates (19.89%). This represented a 1.5
times rate more likely to contract a UTI with this
enzyme-producing Gram-negative bacillus in a
hospital setting. The proportion of ESBL-producing
bacterial strains was higher for E.coli (27.82%),
followed by K.pneumoniae (23.94%) and
P.aeruginosa (15.69%). The prevalence of MRSA
was 11.59%.
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Overall activity of commonly prescribed
antibiotics for UTIs treatment

Regarding the overall in vitro activity level
of the different commonly used antibiotics on any
bacterial strain isolated from UTIs (Table 2),
amoxicillin (4.86%), amoxicillin + clavulanic acid
(28.36%), and ceftazidime (28.36%) represented the
beta-lactams with the lowest in vitro activity level
on the uropathogenic bacteria. Ceftriaxone
(58.44%) and imipenem (97.19%) maintained
relatively high levels of activity in vitro. The
fluoroquinolones family, particularly ciprofloxacin,
was active on 47.60% of the strains with higher
activity on community strains.

Aminoglycosides, in particular, amikacin
(62.88%) and gentamicin (69.26%) were the class of
antibiotics with the best activity. The combination
of ceftriaxone and amikacin could inhibit more than
86% of activity in vitro on bacterial uropathogenic
isolates from community and hospital settings.

Table 1. Comparative distribution of germs isolated community and hospital acquired UTIs

Isolated germs Outpatients n (%) Inpatients n (%) Total n (%) p-value
Enterobacteriaceae GNB 499 (81.27) 909 (79.11) 1408 (79.86) 0.14
E. coli 389 (63.36) 693 (60.31) 1082 (61.37)
K. pneumoniae 55 (8.96) 133 (11.58) 188 (10.66)
Enterobacter spp. 15 (2.44) 29 (2.52) 44 (2.50)
Citrobacter spp. 9 (1.47) 14 (1.22) 23 (1.30)
Proteus spp. 9 (1.47) 14 (1.22) 23 (1.30)
Klebsiella spp. 10 (1.63) 10 (0.87) 20 (1.13)
Seratia spp. 6 (0.98) 7 (0.61) 13 (0.74)
Shigella spp. 5 (0.81) 4 (0.35) 9 (0.51)
Providencia spp. 0 (0.00) 3 (0.26) 3 (0.17)
M. morganii 1 (0.16) 1 (0.09) 2 (0.11)
Salmonella sp. 0 (0.00) 1 (0.09) 1 (0.06)
Non-fermentative GNB 39 (6.35) 79(6.88) 118 | (6.69) 0.66
P. aeruginosa 14 (2.28) 37 (3.22) 51 (2.89)
A. baumannii 18 (2.93) 17 (1.48) 35 (1.99)
Pseudomonas sp. 7 (1.14) 11 (0.96) 18 (1.02)
Acinetobacter sp. (0.00) 14 (1.22) 14 (0.79)
Gram-positive cocci 49 (7.98) 64 (5.57) 113 (6.41) 0.02
S. aureus 35 (5.70) 29 (2.52) 64 (3.63) <0.001
S. epidermidis (0.98) 22 (1.91) 28 (1.59)
S. saprophyticus 7 (1.14) 12 (1.04) 19 (1.08)
Streptococcus sp. 1 (0.16) 1 (0.09) 2 (0.11)
Yeast 27 (4.40) 97 (8.44) 124 (7.03) 1.00
Candida sp. 27 (4.40) 82 (7.14) 109 (6.18)
C. albicans 0 (0.00) 15 (1.31) 15 (0.85)
Total 614 (100.00) 1149 (100.00) 1763 (100.00)

GNB: Gram-negative Bacilli
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Table 2. Comparative overall level of susceptibility of causative bacteria to commonly used antibiotics
Community strains Hospital strains Total p-value

Antibiotic N (%) N (%) N (%)
Beta-lactams

Amoxicillin 27 (5.40) 36 (453) |63 (4.86) 0.239
Amoxicillin + 0.007
clavulanic acid 160 (32.26) 218 (26.05) | 378 (28.36)

Cefoxitin 34 (87.18) 23 (57.50) |57 (72.15)  |0.002
Ceftazidime 134 (40.00) 250 (35.71) [384 [(37.10) |0.091
Ceftriaxone (CRO) 285 (59.50) 480 (57.83) | 765 (58.44) 0.278
Imipenem 420 (98.59) 756 (96.43) [1176 [(97.19) |0.015
Fluoroquinolones

Ciprofloxacin 236 (51.42) 380 (45.51) | 616 (47.60) 0.021
Aminosides

Amikacin (AMK) 97 (71.32) 90 (67.16) [187 [(69.26) |0.229
Gentamicin (GM) 364 (66.30) 527 (60.71) | 891 (62.88) 0.017
Other antibiotics

Cotrimoxazole 96 (51.34) 70 (33.02) | 166 (41.60) <0.001
Erythromycin 17 (47.22) 14 (48.28) |31 (47.69) 0.534
CRO+Aminoside combination

CRO+GM 373 (80.21) 580 |[(73.98) |953 (76.30) 0.006
CRO+AK 76 (86.36) 82 (87.23) | 158 (86.81) 0.431
p-value (CRO+GM vs CRO+AK) 0.088 0.002 0.001

AMK: Amikacin; GM: Gentamicin; CRO: Ceftriaxone

Figure 1. Comparative resistance of the main species isolated during community and hospital-acquired UTIs
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Discussion

Urinary tract infections (UTIs) in
developing countries constitute a prominent cause of
antimicrobial consumption, prevalent in both
hospital and community settings [15]. The choice of
antibiotics in these regions has traditionally relied
upon non-national guidelines due to the absence of
local data [40]. The aim of this study was to bridge
this information gap by delivering a comprehensive
profile comparison between hospital-acquired and
community-acquired uropathogenic infections. This
endeavor seeks to enhance the management and
treatment of UTIs in the region of Bobo-Dioulasso,
Burkina Faso.

The overall prevalence of urinary tract
infections (UTI) was 45.74% in this study. Afriyie
etal. in 2014 [14], Lahlou Amine et al.[15] in 2009
and Yusuf et al. in 2016 [16] reported the
prevalences of UTIs of 15.9% in Ghana, 12.2% in
Morocco and 14.0% in Belgium, respectively. These
prevalences are four times lower than the one found
in this study. However, higher prevalences of UTIs
were also found in Nigeria by Oladeinde et al. in
2011 (39.0%) [17] and Otajevwo et al. in 2013
(39.69%) [18], and in Bangladesh by Akhtar et al.
in 2017 (58.9%) [19]. One of the highest UTIs
prevalence (89%) was mentioned by Karou et al.
[20] in their study on the positive urine culture in a
hospital in Ouagadougou (Burkina Faso) in 2009.
The high prevalence of UTI in our population could
be partly explained by the structure of our study
population characterized by the predominance of
hospitalized and elderly patients. We could argue
that there has been a resurgence of UTIs in the
population of Bobo-Dioulasso and the surrounding
localities. Previously, Sanou et al. in 2012 [5],
indicated a high prevalence of UTIs (31.2%) from
the same city. Prospective studies will be essential
for confirmation of this upward trend in UTIs and an
understanding of associated factors.

The bacteriological profile of UTIs shows
a predominance of Enterobacteriales species
(79.86%) in this study. The frequencies of
Enterobacterales predominance vary from one study
to another [21,22]. Indeed, the bacterial
epidemiology of UTI remains largely dominated by
enterobacteria, which are commensal
microorganisms of the digestive system. This is
consistent with the pathophysiology of UTI, in
which the transmission of microorganisms occurs
mainly through the ascending route due to poor

hygiene as a contributing factor [23,24]. Among the
enterobacteria, E. coli is the most predominant and
represented 61.37% of the isolates. Regardless of
the epidemiological subgroup, this bacterium alone
can represent more than half of the isolated
microorganisms in some circumstances [4,25,26].
This high frequency of E. coli in urinary tract
infections is justified by its virulence factors such as
fimbriae for adhesion, flagella for movement, and
various mechanisms for evading host immune
system defenses.

The proportions of resistant Gram-negative
bacilli (GNB) isolates in hospitalized patients to all
families of antibiotics, particularly for the penicillin
family, were relatively high in this study. As
reported by several authors, E. coli are often
resistant to penicillins with a 94.8-95.3% resistance
rate to amoxicillin and 61.6% to 70.2% resistance
rate to amoxicillin + clavulanic acid [27-29]. These
results are also in agreement with the findings of
Bernabé et al. [27] who reported 75.4% and 97.0%
resistance rates for E. coli and K. pneumoniae to
amino-penicillins in their review on antimicrobial
resistance in the West African region. Kpoda et al.
[29] also reported a similar resistance profile in three
hospitals in Ouagadougou (Burkina Faso). This high
inactivity of penicillins and beta-lactamase
inhibitors suggests either a high-level penicillinase
production or an ESBL production (9). The second
hypothesis seems more plausible in view of the
cephalosporin resistance profile of these bacteria,
which is marked by a resistance rate that can reach
more than two-thirds of the bacterial isolates.
Indeed, ESBLs are enzymes that hydrolyze all beta-
lactams except cephamycins and carbapenems. The
production of ESBL is the most common
mechanism  of  multidrug  resistance in
Enterobacteriales [24,27,30]. In this study, this
enzyme was produced by 19.89% and 27.53% of
community and hospital bacterial isolates,
respectively. This accounted for an overall
frequency of 24.84% of ESBL-producing bacteria.
In opposition to other studies, especially in Europe
and North America, the frequency of ESBL is
globally higher in this study with a worrying level
of ESBL expression found among community
strains. Lahlou Amine et al. [15] in Morocco
reported a frequency similar to ours in hospitals
(24%) but found a lower frequency in community
settings (1.5%). Our results are also similar to those
of Sultana et al. [28] in Bangladesh in 2018 who
reported 25.84% of uropathogenic ESBL-producing
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E. coli. This high rate of ESBL production in
Burkina Faso correlate with the studies of
Ouédraogo et al. [31], Kpoda et al. [29], and
Kafando et al. [41] who found 58% , 52.72% and
51.5% uropathogenic ESBL-producing
Enterobacteriales, respectively. Ouédraogo et al.
also reported [32] a high prevalence (42%) of
ESBL-producing Enterobacteriales species from
fecal samples of hospitalized patients. These are
germs that colonize the digestive flora and are often
released in fecal materials, and invade the urinary
tract through ascending pathways [23,33]. The
production of ESBL by Enterobacteriales species is
generally associated with their resistance to other
families of antibiotics such as fluoroquinolones and
aminoglycosides [15,31,34].

In our study, resistance to fluoroguinolones
was higher, with more than half of the strains
resistant to ciprofloxacin, compared to studies
carried out by Nautica study in the USA [35] and
Abdelmalek et al. [36] in Tunisia. The authors
reported lower prevalences of antibiotic resistance,
which represented 5.5% and 10%, respectively.
Afriyie et al. [37] in Ghana (35.9%) and Kpoda et
al. [29] in Ouagadougou (61.1%) reported similarly
high frequencies, and of resistance respectively.
Indeed, the resistance of uropathogenic E. coli and
K. pneumoniae to ciprofloxacin is increasing in the
West African regions [27]. This high level of
resistance, particularly in Burkina Faso, could be
explained by several factors. In fact, ciprofloxacin is
formulated as tablet and marketed as an affordable
generic drug, which makes it more accessible. The
accessibility to this antibiotic among other factors is
facilitated by the lack of enforcement of existing
regulations on medical prescriptions [8]. As a result,
there is abuse in the treatment of both suspected
UTIs and salmonellosis. This overconsumption
could constitute a strong selection pressure on the
bacteria of the digestive flora with a high risk of
selection of resistant mutants [27]. There were also
resistant bacterial isolates to aminoglycosides such
as gentamicin (20 to 43%) and amikacin (0 to 45%)
but at a minimum level compared to other classes of
antibiotics. However, amikacin displayed good
activity on both hospital and community strains,
unlike gentamicin which has a significantly lower
activity on hospital strains. The aminoglycoside
class of molecules is relatively unaffected, probably
because of their galenic presentation as injectable
drugs, and hence, only use in hospital settings. The
overuse of gentamicin in the hospital setting due to

its availability in generic form, with its low cost and
accessibility to all levels of healthcare, may be the
source of selection pressure, thus justifying the
relative decline in its activity on uropathogenic
isolates from hospitals compared with amikacin,
which is not very affordable. As recommended by
several consensuses [38,39,42], the combination of
3rd generation cephalosporins and aminoglycosides
, in particular the combination of ceftriaxone and
amikacin, could remain the best alternative for the
treatment of complicated UTI in our context.
Interestingly, the combination of these two
molecules allowed to obtain an in vitro activity up
to 86.81% on the bacterial isolates responsible of
UTI in this study.

Regarding the antibiotic susceptibility
profile of the uropathogens to carbapenems, this
class of antibiotics generally maintains good activity
as reported by other authors [15,19,29,31].
Furthermore, this class of antibiotics have been
preserved against bacterial resistance due to its high
cost, thus limiting its abusive consumption.
However, in view of the increasingly frequent
therapeutic impasses due to the growing inactivity
of other molecules, particularly on nosocomial
germs, its use is becoming unavoidable, thus
justifying the high resistance found in P. aeruginosa
isolates falling around 24%. In any case, imipenem
could not be a better therapeutic alternative for
probabilistic treatment, as it is the last resort
antibiotic active on Enterobacteriales species
available in our context. Therefore, other therapeutic
alternatives could be considered accordingly to
preserve as much as possible this last resort of
antibiotics.

Considering the resistance of the Gram-
positive cocci, Hospital isolates of S. aureus also
showed a higher level of resistance compared to
community strains regardless of the antibiotic
family. The higher selection pressure in the hospital
setting may explain this pattern. In this study,
penicillins lost almost its activity (74.3%-92.9%),
while lincomycin and gentamicin remained the most
active antibiotics in vitro. The high level of
resistance of S. aureus to penicillins limits their use
as an empirical treatment for UTIs. Unlike
aminoglycosides, the unrestrictive accessibility to
penicillins in the West African context, due to their
low cost and their preferential galenic preparation as
tablets form facilitates their irrational use in hospital
settings and communities (self-medication) [43].
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Conclusion

This study highlights a persistent high
prevalence of UTIs in Bobo-Dioulasso's referral
hospital, primarily driven by Enterobacteriales,
particularly E. coli, regardless of the infection
source (hospital or community). Notably, hospital-
acquired strains exhibit greater antibiotic resistance,
especially with penicillins, posing a risk of treatment
failure. Rising resistance trends with fluoro-
quinolones and cephalosporins warrant attention.
Aminoglycosides remain effective, possibly due to
their formulation. Combining aminoglycosides with
3rd generation cephalosporins holds promise for
improved probabilistic therapy in complex UTI
management.

Conflicts of interest
The authors declare no conflict of interest

Contributions of the authors

Abdoul-Salam  Quédraogo: Initiation,
conception, and scientific guarantor of the study;
Mahamoud Issaka: File review, data entry, first
basic data analysis; André NAGALO: Second data
analysis, bibliographic research, and writing of the
article. Odilon Kaboré, Senkaye-Lagom Aimée
Kisso, and Boukary Kabré: first reading and
reorientation of the manuscript; the other authors
reread the manuscript and made corrections. All
authors read and approved the final version of the
manuscript.

Acknowledgments

The authors would like to thank all the
technical staff of the bacteriology laboratory of the
CHUSS for their contribution to the analysis of the
study samples. They are also grateful for the
language editing service of Dr. Noutin Fernand
Michodigni and Raymond Fatchu.

References
1- Foxman B. Urinary tract infection syndromes:

occurrence, recurrence, bacteriology, risk
factors, and disease burden. Infect Dis Clin
North  Am  2014;28(1):1-13. do0i:10.1016/
jidc.2013.09.003

2- Masajtis-Zagajewska A, Nowicki M. New
markers of urinary tract infection. Clin Chim
Acta Int J Clin Chem 2017;471:286-291.
d0i:10.1016/j.cca.2017.06.003

3

Curns AT, Holman RC, Sejvar JJ, Owings
MF, Schonberger LB. Infectious Disease
Hospitalizations Among Older Adults in the
United States From 1990 Through 2002. Arch
Intern Med 2005;165(21):2514-2520.

4- Taale E, Sanou S, Sangare I, et al. Urinary tract
infection among pregnant women at Bobo
Dioulasso: epidemiological and bacteriological
aspect. J Fundam Appl Sci 2016;8(3):1132-
1145,

5- Sanou KS. Aspects Epidémiologiques et
Bactériologiques Des Infections Du Tractus
Urinaire (ITU) Dans La Ville de Bobo-
Dioulasso. Thése de pharmacie. Université de
Ouagadougou; 2012.

6- Petti CA, Polage CR, Quinn TC, Ronald AR,
Sande MA. Laboratory Medicine in Africa: A
Barrier to Effective Health Care. Clin Infect Dis
2006;42(3):377-382. d0i:10.1086/499363

7- Cavallo JD, Garrabé é. Outils du diagnostic
biologique des infections urinaires nosocomiales
(IUN): analyse critique. Médecine Mal Infect
2003;33(9):447-456. d0i:10.1016/S0399-077X
(03)00161-6

8- Ouedraogo AS, Pierre HJ, Bafuls AL,
Ouédraogo R, Godreuil S. Emergence and
spread of antibiotic resistance in West Africa:
contributing factors and threat assessment.
Médecine Santé Trop 20175-6-7;(2):147-154.
d0i:10.1684/mst.2017.0678

9- Kang CI, Kim J, Park DW, et al. Clinical
Practice Guidelines for the Antibiotic Treatment
of  Community-Acquired  Urinary  Tract
Infections. Infect Chemother 2018;50(1):67-
100. d0i:10.3947/ic.2018.50.1.67

10-Société Frangaise de Microbiologie. Infections
urinaires. In: REMIC. 5eme édition. ; 2015:165-
177.

11-Bonacorsi S. Chapitre 16 - Examen

cytobactériologique des urines (ECBU). In:



Nagalo A etal. / Microbes and Infectious Diseases 2024; 5(1): 314-323

322

Denis F, Ploy MC, Martin C, Cattoir V, eds.
Bactériologie Médicale (Troisieme Edition).
Elsevier Masson; 2016:163-170.
doi:10.1016/B978-2-294-74616-1.00016-9

12-Société  Frangaise de  Microbiologie.

Détermination de la sensibilité aux antibiotiques.
In: CASFM / EUCAST. Société Francaise de
Microbiologie Ed. ; 2015:7-27.

13- Afriyie DK, Gyansa-Lutterodt M, Amponsah

SK, et al. Susceptibility pattern of uropathogens
to ciprofloxacin at the Ghana police hospital.
Pan Afr Med J 2015;22:87.
doi:10.11604/pam;j.2015.22.87.6037

14-Lahlou Amine I, Chegri M, L’Kassmi H.

Epidémiologie et résistance aux antibiotiques
des entérobactéries isolées d’infections urinaires
a I’hopital militaire Moulay-Ismail de Meknes.
Antibiotiques. 2009;11(2):90-96.
doi:10.1016/j.antib.2008.10.004

15-Yusuf E, Van Herendael B, van Schaeren J.

Performance of urinalysis tests and their ability
in predicting results of urine cultures: a
comparison between automated test strip
analyser and flow cytometry in various
subpopulations and types of samples. J Clin
Pathol 2017;70(7):631-636.

16-Oladeinde BH, Omoregie R, Olley M,

Anunibe JA. Urinary tract infection in a rural
community of Nigeria. North Am J Med Sci
2011;3(2):75-77. doi:10.4297/najms.2011.375

17-Otajevwo FD. Urinary Tract Infection among

Symptomatic Outpatients Visiting a Tertiary
Hospital Based in Midwestern Nigeria. Glob J
Health Sci 2013;5(2): p187. doi:10.5539/
gjhs.vbn2p187

18-Akhtar N, Rahman R, Sultana S, Rahman M.

Antimicrobial Sensitivity Pattern of Bacterial
Pathogens Associated with Urinary Tract
Infection. Delta Med Coll J 2017;5:57.
d0i:10.3329/dmcj.v5i2.33342

19-Karou S, Illboud D, Nadembega W,
Ameyapoh Y, Ouermi D. Antibiotic Resistance
in Urinary Tract Bacteria in Ouagadougou. Pak
J Biol Sci 2009; 12:712-716. doi:10.3923/
pjbs.2009.712.716

20-Orrett FA, Davis GK. A comparison of
antimicrobial susceptibility profile of urinary
pathogens for the years, 1999 and 2003. West
Indian Med J 2006;55(2):95-99.

21-Wilson ML, Gaido L. Laboratory Diagnosis of
Urinary Tract Infections in Adult Patients. Clin
Infect Dis 2004;38:1150-1158.

22-Moore KN, Day RA, Albers M. Pathogenesis
of urinary tract infections: a review. J Clin Nurs
2002;11(5):568-574.

23-Foxman B. The epidemiology of urinary tract
infection. Nat Rev Urol 2010;7(12):653-660.
d0i:10.1038/nrurol.2010.190

24-Jain P, Saxena N. Spectrum of antimicrobial
susceptibility pattern of pathogens isolated from
patients with urinary tract infections in tertiary
care hospital in Hadoti region of Rajasthan.J
Evol Med Dent Sci 2015;4(103):16882-5.

25-Sharef SW, El-Naggari M, Al-Nabhani D, Al
Sawai A, Al Muharrmi Z, Elnour 1. Incidence
of antibiotics resistance among uropathogens in
Omani children presenting with a single episode
of urinary tract infection. J Infect Public Health
2015;8(5):458-465. d0i:10.1016/ j.jiph.2015
.01.005

26-Bernabé KJ, Langendorf C, Ford N, Ronat
JB, Murphy RA. Antimicrobial resistance in
West Africa: a systematic review and meta-
analysis. Int J  Antimicrob  Agents
2017;50(5):629-639. doi:10.1016/j.ijantimicag
.2017.07.002

27-Sultana F, Maruf MA, Mahanty A, Huda A,
Khan S. Prevalence of extended spectrum beta-
lactamase (ESBL) and AmpC beta-lactamase

producing bacteria in urinary tract infection



Nagalo A etal./ Microbes and Infectious Diseases 2024; 5(1): 314-323

323

patients in Bangladesh. Malays J Microbiol
2019:204-212. doi:10.21161/mjm.180193

28-Kpoda DS, Nathalie G, Juste IB, et al.
Prevalence and resistance profile of extended-
spectrum -lactamases -producing
Enterobacteriaceae in Ouagadougou, Burkina
Faso. Afr J Microbiol Res 2017;11(27):1120-
1126. doi:10.5897/AJMR2017.8598

29-Shiti M, Lahmadi K, Louzi L. Epidemiological
profile  of uropathogenic  enterobacteria
producing extended spectrum beta-lactamases.
Pan Afr Med J 2017;28:29.
d0i:10.11604/pam;j.2017.28.29.11402

30-Ouedraogo AS, Sanou M, Kissou A, et al.
High prevalence of extended-spectrum [-
lactamase producing enterobacteriaceae among
clinical isolates in Burkina Faso. BMC Infect
Dis 2016;16(1). d0i:10.1186/s12879-016-1655-
3

31-Ouédraogo AS, Sanou S, Kissou A, et al. Fecal
Carriage of Enterobacteriaceae  Producing
Extended-Spectrum Beta-Lactamases in
Hospitalized Patients and Healthy Community
Volunteers in Burkina Faso. Microb Drug Resist
2016;23(1):63-70. doi:10.1089/mdr.2015.0356

32-Foxman B. Urinary tract infection syndromes:
occurrence, recurrence, bacteriology, risk
factors, and disease burden. Infect Dis Clin
North Am 2014;28(1):1-13. doi:10.1016/j.idc.
2013.09.003

33-Ben-Ami R, Schwaber MJ, Navon-Venezia S,
et al. Influx of Extended-Spectrum J-
Lactamase—Producing Enterobacteriaceae into
the Hospital. Clin Infect Dis 2006;42(7):925-
934. doi:10.1086/500936

34-Zhanel GG, Hisanaga TL, Laing NM, et al.
Antibiotic resistance in Escherichia coli
outpatients urinary isolates: final results from the

North  America urinary tract infection

collaborative alliance (NAUTICA. Int J Agents
Antimicrob 2006;27(6):468-475.

35-Abdelmalek R, Kilani B, Kanoun F, et al.
Infections urinaires hautes de 1’adulte: a propos
de 261 épisodes. Tunis Med. 2010;88(9):629-33.

36-Afriyie DK, Gyansa-Lutterodt M, Amponsah
SK, et al. Susceptibility pattern of uropathogens
to ciprofloxacin at the Ghana police hospital.
Pan Afr Med J 2015;22. doi:10.11604/
pamj.2015.22.87.6037

37-Alain M. Infections de 1’appareil urinaire:
étioliologie,  physiopathologie,  diagnostic,
évolution, traitement 2000;(50):533-538.

38-CMIT. ECN PILLY: maladies infectieuses et
et tropicales. MED-LINE EDITIONS - EDUC;
2017.

39-Da L, Somé D, Yehouenou C, Somé C,
Zoungrana J, Ouédraogo AS, et al. Etat des
lieux de la résistance aux antibiotiques en
Afrique subsaharienne. Médecine Mal Infect
Form. 2023;2(1):3-12.

40-Kafando H, Ouattara M, Kienou M,
Coulidiaty YD, Ouattara K, Ouédraogo R, et
al. Antibiotic susceptibility of uropathogenic
Escherichia coli isolates in a hospital setting in
Ouagadougou, Burkina Faso: A twelve-year
retrospective analysis. Afr J Clin Exp Microbiol
2023 Apr 18;24(2):211-6.

41-Haindongo EH, Funtua B, Singu B, Hedimbi
M, Kalemeera F, Hamman J, et al.
Antimicrobial resistance among bacteria isolated
from urinary tract infections in females in
Namibia, 2016-2017. Antimicrob Resist Infect
Control 2022;11(1):33.

42-Donkor ES, Horlortu PZ, Dayie NT, Obeng-
Nkrumah N, Labi AK. Community acquired
urinary tract infections among adults in Accra,
Ghana. Infect Drug Resist 2019;12:2059-67.

Nagalo A, Kaboré O D, Kissou S A, Ali M |, Kabré B, Semdé A, Ouattara C A, Sawadogo Y, Zoungrana J, Poda A,
Godreuil S, Ouédraogo A. Comparing antibiotic susceptibility profiles of urinary tract infection isolates in a
university hospital in Burkina Faso: Community vs. hospital profiles. Microbes Infect Dis 2024; 5(1): 314-323.



