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Introduction 

 
Antimicrobial resistance is defined as the ability of 

bacteria normally susceptible to an antibiotic to acquire 

partial or complete resistance to that antimicrobial agent 

(WHO, 2019). Diarrheal diseases are widespread 

globally, particularly in developing countries, where they 

are the second leading cause of mortality (Aubry, 2013). 

Three major groups of pathogens are generally 

responsible for acute infectious diarrhea: parasites, 

bacteria, and viruses (Bonkoungou et al., 2012). Strains 

of Enterobacteriaceae are among the bacteria exhibiting 

increasing resistance to antibiotics and thus represent a 

serious public health concern (Nascimento et al., 2000). 

Within this family, species such as Salmonella spp., 

Shigella spp., Campylobacter spp., Yersinia spp., and 
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Antimicrobial resistance is defined as the ability of a bacterial strain that is normally 

susceptible to an antibiotic to acquire partial or complete resistance to it. The objective of 

this study was to contribute to reducing antimicrobial resistance in pathogenic 

Enterobacteriaceae strains isolated from stool and urine samples at the AL-SHIFA Clinic in 

N’Djamena. This descriptive cross-sectional study was conducted on stool and urine 

samples collected between November 2023 and January 2024. Samples were cultured and 

subjected to antimicrobial susceptibility testing at the clinic’s laboratory. Of the 137 stool 
samples and 35 urine samples analyzed, 27 were positive for Enterobacteriaceae—
representing 13.87% of stool specimens and 22.86% of urine specimens. A predominance 

of male patients was observed, with 62.5% in urine samples and 63.16% in stool samples, 

particularly in the 21–40 and 41–60 age groups. Klebsiella spp. was the most frequent 

genus, accounting for 33.33% (n=09) of isolates. Resistance levels were recorded as 

follows: β-lactams 37%, cephalosporins 23%, aminoglycosides 50%, tetracyclines 31%, 

macrolides 18%, and quinolones 16%. Enterobacteriaceae infections represent a significant 

public health issue. Appropriate management is essential to prevent the escalation of 

antibiotic resistance. 
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Escherichia coli are frequently implicated in diarrheal 

diseases (Sani et al., 2015). This situation is especially 

critical in many sub-Saharan African countries where 

enteric diseases occur endemically and/or epidemically. 

 

It is well established that inappropriate antibiotic use is 

the most important risk factor in the development of 

bacterial resistance, particularly within the β-lactam 

family (Geetha et al., 2014). The emergence and rapid 

dissemination of antibiotic resistance pose major 

challenges to infection management and contribute to the 

spread of multidrug-resistant strains (Holt et al., 2011). 

 

Materials and Methods 
 

This study was conducted at the AL-SHIFA Clinic in 

N’Djamena, located in the 8th district. It was a 

descriptive cross-sectional study performed on stool and 

urine samples from male and female patients aged 0 to 80 

years who presented to the clinic’s laboratory between 

November 2023 and January 2024, covering a duration 

of three months. Recruitment was consecutive and 

exhaustive. 

 

Patients were excluded if they were over 80 years old, if 

they presented to the laboratory for other types of 

analyses, or if they did not consent to participate. Sample 

inoculation was performed on a variety of culture and 

enrichment media, including nutrient agar (GN), CLED 

agar, selective media (Chapman, Hektoen), fresh blood 

agar, chocolate agar, nutrient broth, and selenite broth. 

The laboratory protocol included sequential steps: 

macroscopic examination, microscopic examination, 

inoculation, and reading. 

 
Antimicrobial susceptibility testing of Enterobacteriaceae 

to β-lactams and other antibiotic classes was performed 

using the standard disc diffusion method on Mueller–
Hinton agar. Reading of inhibition zones was done using 

calipers or a graduated ruler. Results were interpreted by 

comparing inhibition diameters with standard reference 

tables to classify isolates as Susceptible (S), Intermediate 

(I), or Resistant (R). 

 

Results and Discussion 
 

A total of 35 patients were admitted for urine 

cytobacteriological examination (ECBU + AST), and 137 

patients for stool culture. Among these, 27 samples were 

positive for Enterobacteriaceae, representing 13.87% (n = 

19) of stool samples and 22.86% (n = 8) of urine 

samples. 

 

The most affected age group was 41–60 years, with 

positivity rates of 47.37% in stool cultures and 37.5% in 

urine cultures, followed by the 1–20 years age group, 

which represented 36.84% of positive stool samples and 

37.5% of positive urine samples. 
 

Male patients were predominant, accounting for 62.5% 

of urine isolates and 63.16% of stool isolates, 

corresponding to sex ratios of 1.67 (urine) and 1.71 

(stool). 

 

The Klebsiella genus was the most frequently isolated 

organism, representing 33.33% (n = 9) of cases, followed 

by Escherichia coli with 29.63% (n = 8).  

 

Other genera identified included Proteus, Salmonella, 

and Klebsiella, each accounting for 14.81%, 14.81%, and 

7.41% of isolates, respectively. 
 

Identified Pathogens 

 

Antibiotic Susceptibility Profile of 

Enterobacteriaceae Isolated from Urine Samples 
 

The table summarizes the resistance patterns of urinary 

Enterobacteriaceae to commonly used antibiotics. The 

findings reveal resistance rates of 62.5% to β-lactams, 

25% to cephalosporins, 37.5% to aminoglycosides, 

45.83% to tetracyclines, 25% to macrolides, and 56.25% 

to quinolones. 
 

Antibiotic Susceptibility Profile of 

Enterobacteriaceae Isolated from Stool Samples 
 

The table below summarizes the resistance patterns of 

fecal Enterobacteriaceae to commonly used antibiotics. 

Resistance to β-lactams (37%), cephalosporins (23%), 

aminoglycosides (50%), tetracyclines (31%), macrolides 

(18%), and quinolones (16%) was recorded. 
 

This study included 35 patients who underwent urine 

cytobacteriological examination and 137 patients who 

had stool cultures. The prevalence of Enterobacteriaceae 

in urine and stool samples was 22.86% and 13.87%, 

respectively.  



Int.J.Curr.Microbiol.App.Sci (2025) 14(12): 134-139 

136 

 

Table.1 Antibiotics Tested for Enterobacteriaceae (Lafont et al., 2002) 

 

Antibiotic Abbreviation Origin Content 

Amoxicillin/Clavulanic Acid AMC Natural or semi-synthetic 30 µg 

Ciprofloxacin CIP Synthetic 5 µg 

Cefotaxime CTX Synthetic 30 µg 

Tetracyclines TE Natural or semi-synthetic 30 µg 

Cotrimoxazole SXT Synthetic 25 µg 

Gentamicin GEN Semi-synthetic 10 µg 

Chloramphenicol C Semi-synthetic 30 µg 

Nalidixic Acid NA Synthetic 30 µg 

Amikacin AN Semi-synthetic 30 µg 

Imipenem IMP Natural or semi-synthetic 10 µg 

Doxycycline DO Natural or semi-synthetic 30 µg 

Ofloxacin OFX Synthetic 5 µg 

 

Table.2 Antibiogram of Enterobacteriaceae Isolated from Urine 

 

Antibiotic Class Resistant Intermediate Susceptible Total 

β-lactams – (62.5%) – – 100% 

Cephalosporins 4 (25%) 3 (18.75%) 9 (56.25%) 100% 

Aminoglycosides 
    

– Gentamicin 4 (50%) 3 (37.5%) 1 (12.5%) 8 

– Streptomycin 2 (25%) 5 (62.5%) 1 (12.5%) 8 

Tetracyclines – (45.83%) – – 100% 

Macrolides – (25%) – – 100% 

Quinolones – (56.25%) – – 100% 

Others – – – – 

 

Table.3 Antibiogram of Enterobacteriaceae Isolated from Stool Samples 

 

Antibiotic Class Resistant Intermediate Susceptible Total 

β-lactams – (37%) – – 100% 

Cephalosporins – (33%) – (44%) – 100% 

Aminoglycosides – (50%) – – 100% 

Tetracyclines – (31%) – – 100% 

Macrolides – (18%) – (59%) – 100% 

Quinolones 
    

– Ciprofloxacin 5 (26.32%) 8 (42.11%) 6 (31.58%) 19 

– Norfloxacin 1 (5.26%) 7 (36.84%) 11 (57.89%) 19 

Others 
    

– Nitrofurantoin 0 (0%) 6 (31.58%) 13 (68.42%) 19 

– Vancomycin 17 (89.48%) 0 (0%) 2 (10.52%) 19 

Total (Others) m = 45% m = 16% m = 39% 100% 
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Figure.1 Distribution of Identified Pathogens 

 

 
 

Lacheheub et al., (2016) in Algeria reported a urinary 

prevalence of 13.68%, whereas Kansaye (2020) in Mali 

reported a stool prevalence of 43.1%. These 

discrepancies may be attributed to differences in 

population characteristics, diagnostic practices, and 

healthcare systems. 

 

According to Das et al., (2006), the frequency of urinary 

tract infections (UTIs) varies across countries, 

influenced by clinical practices such as routine 

preoperative or preventive urine cultures, especially 

among pregnant women, diabetics, and individuals with 

neurological disorders. Self-medication with antibiotics 

prior to laboratory testing may also contribute to 

variability in culture results. 

 

Regarding age distribution, the most affected groups 

were 21–40 years and 41–60 years (37.5% of urinary 

isolates). In stool samples, the 41–60 years group 

accounted for 47.37% of cases. This aligns with existing 

literature, which shows that the risk of UTIs increases 

with age. Durand-Gasselin and Haber (2001) reported 

that UTIs represent nearly 35% of infections in the 

elderly. Amrani and Bechiri (2018) observed a 

predominance in the 20–40 years age group (43.42%), 

whereas Maghraoui et al., (2022) reported a 

predominance in the 18–50 years group (37.88%). 

 

Several behavioral factors with higher prevalence among 

younger adults—such as dietary habits, sexual activity, 

and hygiene practices—may also influence infection 

rates (Das et al., 2006). 

 

In this study, male patients were more frequently 

infected, accounting for 62.5% of urinary isolates and 

63.16% of fecal isolates. Similar findings were reported 

by Cissé (2019) in Mali (65.5%), Lacheheub and 

Bendagha (2016) in Algeria (69.23%), Maiwore et al., 

(2021) in Cameroon (63%), and Koné (2022) in Mali 

(55.32%). Differences across studies may reflect sample 

size, population characteristics, or methodological 

variations. 
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Conversely, Traoré et al., (2015) note that females are 

generally at higher risk for UTIs due to anatomical 

predisposition, including a shorter urethra and its close 

proximity to the vagina and anus. 

 

The predominant urinary pathogen identified was E. coli 

(29.63%), consistent with global evidence indicating E. 

coli as the leading cause of UTIs across all age groups. 

Studies by Cissé (2019) (86.2%) and Lacheheub & 

Bendagha (2016) (69.10%) corroborate this dominance.  

 

According to Yombi & Marot (2015), uncomplicated 

UTIs are primarily caused by E. coli, whereas 

complicated cases may involve Klebsiella, Proteus, and 

other Enterobacteriaceae. 

 

In stool samples, Shigella spp. was the most frequently 

identified (33.33%). Kansaye (2020) reported 

predominantly E. coli (98.7%) and Klebsiella 

pneumoniae (1.3%). Koné (2022) found E. coli and 

Salmonella spp. accounting for 90.43% and 9.57% of 

isolates, respectively. Variations between studies likely 

reflect differences in laboratory methodologies and 

epidemiological contexts. 

 

In conclusion, this study demonstrates a high prevalence 

of pathogenic Enterobacteriaceae infections, with the 

41–60 years age group being the most affected. 

Contributing factors include water quality, inadequate 

hand hygiene, and improper handling of food (especially 

raw vegetables). Resistance to several major antibiotic 

classes—β-lactams, cephalosporins, aminoglycosides, 

tetracyclines, macrolides, and quinolones—was clearly 

demonstrated. A broader investigation at the national 

level, including stool, urine, food, and water sampling, is 

essential to control the spread of Enterobacteriaceae and 

limit the progression of antimicrobial resistance. 
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