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Abstract

Making the diagnosis of urinary tract infection (UTI) and deciding when to initiate antimicrobial therapy remains a challenge to 
healthcare providers. This study was focused on the identification of bacterial pathogens causing UTI as well the evaluation of related 
antibiogram. A cross-sectional study was carried out over a period of one year (March 2018 to February 2019) in the Western part 
of Burkina Faso. In total, 388 urines samples were collected from individuals with suspected UTIs attending the Regional Hospital 
of Dedougou. Samples were inoculated on recommended media and isolation-identification of the bacterial strains were performed 
using standard microbiological protocols. Antibiotic susceptibility was carried out following European committee on antimicrobial 
susceptibility testing (EUCAST) recommended guidelines. The overall hospital prevalence of UTIs was 66% with 78.1% for males and 
21.9% for females. In addition, half of the patients were under antibiotic treatment. Out of the 388 tested specimens, 132 (34.02%) 
had significant bacterial growth. Escherichia coli (44.7%) was the most frequently isolated specie and 56.8% of the strains were 
isolated from male patients. Enterobacterales were mainly resistant to amoxicillin-clavulanate, amoxicillin, ceftriaxone, ciprofloxacin 
and trimethoprim-sulfamethoxazole. Cocci isolates were resistance to oxacillin, norfloxacin and trimethoprim-sulfamethoxazole. At 
least, 17 of the Enterobacterales and 9 of the Cocci were multidrug resistant. The majority of isolates were resistant to commonly 
prescribed antibiotics. Therefore, the physician should strictly follow the culture report before starting therapy to prevent the emer-
gence of multidrug resistance.

Keywords: Urinary Tract Infections; Uropathogens; Antibiotic Susceptibility; Multi-Drug Resistance; Burkina Faso

Citation: René Dembélé., et al. “Antibiotic Susceptibility of Enterobacterales and Cocci Uropathogens in Patients Attending Regional  
Hospital of Dedougou, Western Region (Burkina Faso)”. EC Microbiology 18.6 (2022): 23-32.

Introduction

Urinary tract infections (UTIs) which are frequently recurrent and highly prevalent worldwide [1,2] represents a health issue in com-
munity and hospital areas [3]. According to Nosseir., et al. recurrent UTIs are two documented UTI episodes (with fully eradicated bacte-
rial infection after antibiotic treatment between each episode) within 6 months or three within 12 months, excluding relapses of previous 
UTIs [4]. Urinary tract infections are among the most common bacterial infections encountered in primary health care [5]. It has also 
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become the most common hospital-acquired infections, accounting for up to 35% of nosocomial infections and second cause of bactere-
mia in hospitalized patients [6]. There are two types of UTIs: uncomplicated UTIs occurring in a normal genitourinary tract with no prior 
instrumentation whereas complicated UTIs are associated with structural or functional abnormalities of the genitourinary tract or an 
underlying disease that interferes with host defense [7]. Complicated urinary tract infections impose a high burden on healthcare systems 
and are a frequent cause of hospitalization [2]. Enterobacteriaceae are the most common pathogens causing UTIs [8]. Indeed, some previ-
ous studies reported Escherichia coli as the main causative agent of UTIs in both infants and adults [3,9,10]. Moreover, pathogens such as 
Enterococcus sp., Staphylococcus saprophyticus, Klebsiella spp., Enterobacter sp., Citrobacter sp., Proteus mirabilis, Morganella, Providencia 
sp., other Gram-negative enteric bacilli, and enterococci may also occur [11,12]. The emergence and spread of antibiotic-resistant patho-
gens is a major public health threat [6] and UTIs are among the most common infections with an increasing resistance to antimicrobial 
agents [5].

Therefore, the management of UTI requiring antimicrobial therapy must be made conventionally based on antibiotic susceptibility 
tests to avoid any aggravation, partial healing or recurrence [3]. However, making the diagnosis of UTI and deciding when to initiate treat-
ment with antimicrobial therapy is a challenge to all long-term care providers [13]. In many developing countries like Burkina Faso, the 
lack of medical bacteriology laboratories or their non-functionality often leads the nursing staff to prescribe broad-spectrum antibiotics 
to overcome this deficit [3,13]. In previous studies conducted in Burkina Faso, E. coli showed resistance rates with 76.64, 74.01, 25 and 
74.34% to ampicillin, amoxicillin, amoxicillin/clavulanic acid and trimethoprim-sulfamethoxazole, respectively [14] whereas most of 
K. pneumoniae strains (94.4%) or E. coli strains (86%) were resistant to amoxicillin [3]. In this context, this study was conducted to as-
sess the susceptibility of Enterobacterales and Cocci uropathogens to antibiotics in patients attending the regional hospital of Dedougou, 
Western region (Burkina Faso), in order to evaluate possible options for empirical antibiotic therapy. This information will also assist the 
clinicians in optimizing antibiotic management and ensure good antibiotic stewardship.

Materials and Methods

Study design and setting

This was a cross-sectional study conducted at the bacteriology laboratory of a regional hospital of western area, Burkina Faso over a 
period of one year (March 2018 to February 2019).

Study population

The study population were patients of all ages and sex coming for the Cytobacteriological Examination of the Urine (CBEU) at the 
bacteriology laboratory during the study period. A total of 388 (282 males and 106 females) urine samples were collected from patients 
attending this hospital. Only patients with well-informed reports and urine samples collected with recommended conditions for ECBUs 
were included in this study. Participants with incorrectly filled questionary were excluded from the study data analysis.

Collection and analysis of urine samples

The morning urine or urine remaining for at least four hours in the patient’s bladder were collected in a clean, sterile jar. In the labora-
tory, analyzes were performed after assigning a code to each specimen. A structured questionnaire was administered to collect clinical, 
laboratory and patient information.

Macroscopic examination in a fresh state was carried out to appreciate the appearance of urine. The count was done using a Malassez 
cell with total homogenized urine and results expressed in leukocytes/mm3 and/or red blood cells/mm3 relating to the counting cell used.

Gram staining was done according to method described by Cheesbrough [15]. For culture, 10 μL of the urine were homogenized and 
stretched on agar with bromocresol purple using a sterile and calibrated loop close to the flame. Petri dishes were incubated at 37°C for 
18 to 24 hours. The identification was based on the bacteria characteristics (crop, morphology) and biochemistry through macroscopic 
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examination, the oxidase test and the API 20E. The Chapman medium was used for the isolation of Staphylococcus aureus and confirmed 
through the catalase test and clumping factor, and, or protein A (latex agglutination test kits), if the catalase test was positive. Catalase 
test is used to differentiate bacteria producing the enzyme catalase, such as staphylococci, from non-catalase producing bacteria such 
as streptococci. Coagulase test is used to identify S. aureus that produces the enzyme coagulase. S. aureus is Coagulase positive, DNA-ase 
positive, Catalase positive.

The bacteria isolates were subjected to antibiotic susceptibility testing using the agar diffusion method as described by [16]. Mueller 
Hinton agar (Liofilchem, Italia) plates were inoculated with overnight culture of each isolate by streak plating. The standard antibiotic 
sensitivity discs were then aseptically placed at equidistance on the plates and allowed to stand for 1 hour. The plates were then incubated 
at 37°C for 24 hours. Sensitivity patterns of the isolates to Amoxicillin (30 µg), Amoxicillin-Clavulanic acid (30 µg), Oxacillin (5 µg), Cef-
triaxone (30 µg), Imipenem (10 µg), Gentamicin (10 µg), Trimethoprim-sulfamethoxazole (25 µg), Ciprofloxacin (5 µg), Norfloxacin (10 
µg), and Erythromycin (15 µg) were determined (Table 1). Based on the zone of inhibition produced by the antibiotic disc, isolates were 
categorized into susceptible, intermediate susceptible and resistant according to the European committee on antimicrobial susceptibility 
testing (EUCAST) breakpoint for interpretation of MICs and zone diameters [17].

Antibiotics 
families

Antibiotics Diameters
Sensible Resistant

Bêta-lactamins

Amoxicillin (30 µg)
Amoxicillin-Clavulanic Acid (30 µg)

Oxacillin (5 µg)
Ceftriaxone (30 µg)
Imipenem (10 µg)

≥ 21
≥ 21
≥ 20
≥ 21
≥ 22

˂ 14
˂ 14
˂ 20
˂ 15
˂ 17

Aminoside Gentamicin (10 µg) ≥ 16 ˂ 14
Sulfamide Trimethoprime-sulfamethoxazole (25 µg) ≥ 16 ˂ 10

Quinolones Ciprofloxacin (5 µg)
Norfloxacin (10 µg)

≥ 22
≥ 22

˂ 19
˂ 19

Macrolide Erythromycin (15 µg) ≥ 22 ˂ 19

Table 1: Antibiotics sensitivity testing.

Data analysis

The data were entered in MS Excel and analyzed using the software package Epi Info 7.2.2.6 (Centers for Disease Control and Preven-
tion [CDC], Atlanta). The frequencies were calculated and the cross tables were used with the associated odds ratios (ORs) and 95% confi-
dence intervals (95% CI). The statistical significance was evaluated using the Fischer exact 2- tailed p value, and a p ≤ 0.05 was considered 
significant.

Ethics statement

The National Ethical Committee (s) of Burkina Faso (N° 2009-39) and the hospital authorities of the “Centre Hospitalier Régional de 
Dédougou” approved this study. Before participating, informed verbal consent was obtained from all study participants, parents, or legal 
guardian of participants under the age of 18 years. The study complied with the Declaration of Helsinki.
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Results

This section may be divided by subheadings. It should provide a concise and precise description of the experimental results, their 
interpretation, as well as the experimental conclusions that can be drawn.

Prevalence of urinary infection

The overall prevalence of urinary infection was 66% with 78.1% for males and 21.9% for females (OR: 0.36, 95%CI (0.23-0.58); p = 
0.000008). Among the age groups, the most representative of UTI was the 15 - < 65 years (60.5%) followed by ≥ 65 years (18%), 5 - < 15 
years (12.9%) and less than 5 years (8.6%).

Demographic distribution of the study subjects 

The male participants were predominant with 70.9% versus 29.1% for female with a female-to-male ratio of 0.4. The most represented 
age was 15 - 64 years (58.5%). In addition, half of the patients (CI 95% [45.8 - 55.7]) were under antibiotic treatment and 88.1% (CI 95% 
[84.5 - 90.9]) were outpatients. The distribution of study participants against demographic characteristics is shown in the table 2.

Parameters Number Prevalence (%) CI 95% Limits

Age (years)

Less than 5 29 7.5 5.2-10.5
5 - < 15 40 10.3 7.6-13.7

15 - < 65 227 58.5 53.5-63.3
≥ 65 92 23.7 19.7-28.2

Sex Male 275 70.9 66.2-75.2
Female 113 29.1 24.8-33.8

Patients status Inpatients 46 11.9 9.01-15.4
Outpatients 342 88.1 84.5-90.9

Patients’ medical 
history

On antibiotic treatment 197 50.8 45.8-55.7
Without antibiotic treatment 191 49.2 44.3-54.2

Table 2: Demographic distribution of the subjects with percentage prevalence.

CI: Confidence Interval.

Distribution of isolates

Out of the 388 tested specimens, 132 (34.02%) (CI95% [29.5 - 38.9]) presented significant bacterial growth. Escherichia coli was the 
most frequently specie isolated and accounted for 44.7% of the uropathogens (CI95% [36.04 - 53.6]). Moreover, organism such Staphy-
lococcus aureus (6.8%) (CI95% [3.2 - 12.5]), Streptococcus spp. (12.9%) (CI95% [7.7 - 19.8]), Klebsiella pneumoniae (6.8%) (CI95% [3.2 
- 12.5]), Staphylococcus spp. (6.8%) (CI95% [3.2 - 12.5]), Hafnia alvei (4.5%) (CI95% [1.7 - 9.6]), Citrobacter koseri (2.3%) (CI95% [0.5 
- 6.5]), Enterobacter cloacae (3.03%) (CI95% [0.8 - 7.6]), Salmonella spp. (3.03%) (CI95% [0.8 - 7.6]) and Providencia rettgeri (2.3%) 
(CI95% [0.5 - 6.5]) were also identified as shown in table 3. The results show that uropathogens bacteria were more isolated in male 
patients compared to females: 75 (56.8%) of the strains were isolated from male patients. No significant difference in bacteria isolated 
was observed among age groups despite the highest susceptible age group of patients was 15 - < 65 years (54.5%) followed by ≥ 65 years 
(34.9%), 5 - < 15 years (5.3%) and less than 5 years (5.3%) (Table 3).
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Antibiotics susceptibility

Sensitivity testing showed that the Enterobacterales and Cocci isolated had different levels of resistance to the antibiotics tested. En-
terobacterales were mainly resistant to amoxicillin-clavulanate (96.1%), amoxicillin (100%), ceftriaxone (53.8%), ciprofloxacin (67.5%) 
and trimethoprim-sulfamethoxazole (73.08%) (Figure 1). 

Bacterial isolates n (%)
Variables  
(Number)

E. coli K. pneu-
moniae

Hafnia 
alvei

Salmo-
nella spp.

Enterobac-
ter cloacae

Citrobac-
ter koseri

Provi-
dencia 

rettgeri

S. au-
reus

Staphy-
lococcus 

spp.

Strepto-
coccus 

spp.
Sex Male (75) 30 (40) 9 (12) 6 (8) 4 (5.3) 0 (0) 0 (0) 3 (4) 4 (5.3) 9 (12) 10 (13.3)

Female 
(57)

29 (50.8) 0 (0) 0 (0) 0 (0) 4 (7.01) 3 (5.3) 0 (0) 14 
(24.5)

0 (0) 7 (12.3)

Age 
group

< 5 (7) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 7 (100)
5 - < 15 (7) 3 (42.9) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 4 

(57.1)
0 (0) 0 (0)

15 - < 65 
(72)

42 (58.3) 3 (4.2) 0 (0) 0 (0) 4 (5.5) 0 (0) 0 (0) 14 
(18.4)

3 (4.2) 6 (8.3)

≥ 65 (46) 14 (30.4) 6 (13.04) 6 
(13.04)

4 (8.7) 0 (0) 3 (6.5) 3 (6.5) 0 (0) 6 (13.04) 4 (8.7)

Total n (%) 59 (44.6) 9 (6.8) 6 (4.5) 4 (3.03) 4 (3.03) 3 (2.3) 3 (2.3) 18 
(13.6)

9 (6.8) 17 (12.9)

Table 3: Bacterial isolates collected from urine samples of individuals with urinary tract infections attending “Centre Régional Hospitalier 
de Dédougou” from March 2018 to February 2019.

n: number, E.: Escherichia, K.: Klebsiella, S.: Staphylococcus.

Figure 1: Resistance to individual antimicrobial among Enterobacteria isolates. 

E. Escherichia, K. Klebsiella, H. Hafnia, C. Citrobacter, E. Enterobacter, P. Providencia.
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Out of the Cocci isolates, we also noted high resistance to oxacillin (75% Staphylococcus spp. and 60% Streptococcus spp.), to norfloxa-
cin (63% Staphylococcus spp. and 80% Streptococcus spp.) and to trimethoprim-sulfamethoxazole (75% Staphylococcus spp. and 80% 
Streptococcus spp.) (Figure 2). Moderate resistances were observed to the other antibiotics. At least, 17 of the Enterobacterales isolated 
(62.9%) and nine of the cocci isolated (69.2%) were multidrug resistant (MDR). 

Figure 2: Resistance to individual antimicrobial among cocci isolates.

Discussion

This study was conducted to generate some insight on antibiotic susceptibility in UTI isolates collected from patients attending Re-
gional Hospital of Dedougou-Burkina Faso. According to the results, most of the uropathogens were recovered from male patients (78.1%) 
which is consistent with a previous report in Burkina Faso [3]. By cons, according to some other previous studies, female patients were 
more exposed to urinary tract infections [18-20]. The present study showed that half of the patients were under antibiotic treatment and 
88.1% were outpatients. Interestingly, a study reported that people in Burkina Faso do not consult a health care agent in the case of many 
diseases and use self-medication instead [21]. In another study, urinary tract infections (UTIs) were the most common infections diag-
nosed from outpatients as well as hospitalized patients (in patients) [6]. Of course, risk factors for UTIs may be behavioral, anatomical, or 
genetic in nature, and will vary depending on both the population being considered and the form of UTI [19]. In all cases, understanding 
individual and population-specific risk factors associated with recurrent urinary tract infections (UTIs) could help physicians tailor pro-
phylactic strategies [19].

Out of the tested specimens, 34.02% had significant bacterial growth that is high than the 24.07% previously reported in Burkina Faso 
[3]. In addition, a prevalence of 18.4% of cases of urinary tract infections has been reported in Mauritania [22]. Otherwise, a prevalence of 
36.1% has been reported in Pakistan where 50.7% of the strains were isolated from female patients [20]. These differences in UTI rates 
regarding areas could be explained by the disparities in location and health facilities in addition to patients’ status (acute UTI or post-
antibiotic treatment) [23,24].
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With regard to uropthogens isolates, E. coli was the most abundant (44.73%), and Citrobacter koseri and Providencia rettgeri were the 
rarest (2.3%) (Table 3). The prevalence of E. coli was consistent with a previous report in Burkina Faso [14] and comparatively lower than 
in recent published reports in Burkina Faso and in Pakistan [3,20]. Indeed, uropathogenic Escherichia coli (E. coli) (UPEC) is the dominant 
infectious agent in both uncomplicated and complicated UTIs [25]. Likewise, the prevalence’s of Klebsiella pneumoniae were consistent 
with previous reports in Burkina Faso and in Pakistan [14,20]. Our findings confirm the major place of Gram-negative organisms in UTI 
cases [26,27]. Indeed, variation in the spectrum of bacterial uropathogens has been reported across different geographical locations and 
by categorization of the patients’ UTIs [28,29].

For antibiotic sensitivity test, our data also show that both the Enterobacterales and Cocci isolates were highly resistant to amoxicillin-
clavulanate, amoxicillin, ceftriaxone, ciprofloxacin and trimethoprim-sulfamethoxazole. Moreover, the Cocci isolates (Staphylococcus spp. 
and Streptococcus spp.) showed high resistance to: oxacillin, norfloxacin and trimethoprim-sulfamethoxazole. Based on this, the present 
study provides valuable data for assessing drugs’ pressure and monitoring the antimicrobial resistance among uropathogenic Enterobac-
terales and Cocci to improve patients’ treatment. Indeed, treating patients, including UTI ones, suffering from infections caused by MDR 
bacteria is a challenging task, due to those targeted efforts to deal with this issue are crucial to provide a better health care service [30-32]. 

It has been shown that 62.9% of the Enterobacterales and 69.2% of the Cocci were multidrug resistant in this study. This is worrisome 
because the emergence of MDR organisms threatens the management of patients with UTIs. Multidrug resistance was observed in both 
Gram-negative and Gram-positive bacteria [20,33], in E. coli [6] according to studies carried out in Ethiopia, Pakistan and Uganda.

Conclusion

In our study, the predominant isolated organisms responsible for UTI in the “Centre Hospitalier Régional de Dédougou” were succes-
sively E. coli, Streptococcus spp., K. pneumoniae, S. aureus and Staphylococcus spp. The majority of isolates were resistant to commonly 
prescribed antibiotics in the study area. Therefore, it appears that the physician should strictly follow the culture report before starting 
therapy to prevent the emergence of multidrug resistance. 
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