
 IJRDO - Journal of Health Sciences and Nursing ISSN: 2456-298X 

Volume-11 | Issue- 4 | October, 2025  1 

THE CONTRIBUTION OF STOOL CULTURE TO THE EPIDEMIOLOGICAL 

SURVEILLANCE OF PATHOGENIC ENTEROBACTERIA ISOLATED FROM 

2011 TO 2016 AT THE MEDICAL BIOLOGY LABORATORY OF THE 

NATIONAL HOSPITAL AMIROU BOUBACAR DIALLO IN NIAMEY, NIGER 
 

Mamane Daouda Aminata¹
*
, Oubayyou - Yaroukoy AMB², Mamadou Saidou

3
 

 
1*Medical Biology Laboratory of CERMES, P.O. Box 10887–634 Bd de la Nation, YN034 Niamey – NIGER 

2Bacteriology Research Unit of the Center for Medical and Health Research (CERMES), P.O. Box 10887–634 Bd de la 

Nation, YN034 Niamey – NIGER 
3Faculty of Health Sciences, Abdou Moumouni University of Niamey - Niger 

 
*Corresponding Author:  

E– mail: mamaneaminata@gmail.com 

 

Abstract 
Stool culture is a test generally requested during gastroenteritis, which is a very common pathology in developing 
countries. The aim of this study was to determine the prevalence of bacterial infectious gastroenteritis, particularly for 

Salmonella, Shigella, and E. coli infections, as well as the most effective antibiotics against these enteropathogenic germs. 

This was a retrospective descriptive study that took place from January 1st, 2011, to December 31st, 2016, at the Biology 

Laboratory of the National Hospital Amirou Boubacar Diallo (HNABD) in Niamey (Niger). Stool culture was performed 

according to the conventional bacteriology technique. 

The results showed that out of 8,102 samples analyzed, 2,940 revealed the presence of one of the 3 targeted germs. The 

isolation frequency for each was: 40.12% for E. coli, 10.89% for Shigella, and 9.78% for Salmonella. In infants, E. coli 

was the most isolated germ at 40.12%. As for Salmonella infections, they were more significant in adults with a rate of 

19.24%. 

The most active antibiotics against Salmonella infections were ciprofloxacin with 85.7%, ceftriaxone and amikacin with 

83.3%, and azithromycin with 80%. For Shigella, the most active antibiotics were amikacin with 100%, azithromycin with 
93.8%, and nalidixic acid with 94.1%. For E. coli, the most effective antibiotics were amikacin with 90.7%, nalidixic acid 

with 75.3%, and ceftriaxone with 73.3%. 

These results highlight the need for vigilance because resistant strains are circulating, even though this resistance does 

not currently concern the most commonly used standard antibiotics in our context. 
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Introduction 

Acute gastroenteritis (AGE) is an inflammation of the digestive system manifesting as acute diarrhea with or without 
vomiting, and with or without fever (Guarino et al. 2014). 

In developing countries (DCs), it is responsible for 5 to 10 million deaths per year and represents the leading cause of 

infant mortality and the 4th leading cause of death across all age groups, with the prognosis aggravated by the context of 

malnutrition (Barat A, Floret D. 2005). 

Three bacterial agents are commonly sought during a stool culture in Niger, unless otherwise specifically indicated. These 

are Salmonella spp., Shigella spp., and enteropathogenic Escherichia coli serotypes in children under 18 months. 

Escherichia coli is recognized as the most common cause of diarrheal diseases in children under 2 years old. This 

bacterium causes 280 to 400 million diarrheal episodes in children annually (Chimalizeni et al. 2010). 

Regarding Salmonella, its infection is endemic in DCs. Typhoid fever remains a major public health problem linked to 

poor hygiene in tropical and subtropical environments. Over 16 million cases are recorded each year, including 600,000 

deaths (Troeger et al. 2018). 
As for Shigella, the annual number of episodes is estimated at 160 million, with 1.1 million deaths, mainly in children 

under 5 years old in DCs (Kotloff et al. 1999). 

In Niger, the impact of gastroenteritis due to Salmonella, Shigella, and E. coli remains significant. It is necessary to 

conduct an assessment of isolates and determine the susceptibility of the strains to common antibiotics in a context where 

access to diagnosis is difficult, with the aim of contributing to patient management. 

 

Materials methods 

The Amirou Boubacar Diallo National Hospital served as the setting for this study. 

This was a retrospective descriptive study, carried out over a period of six (06) years, from January 1st, 2011, to December 

31st, 2016. All patients who benefited from a stool culture at the medical biology laboratory of the HNA BD during the 

study period and whose results were recorded in the registers, constituted the study population. The sampling was 

exhaustive. 

 

Inclusion Criteria 

Included in our study were all patients whose stool culture results appeared in the laboratory registers. 

 

Non-Inclusion Criteria 

Patients whose culture and identification results were not mentioned in the register were not included in this study. 

 

Data processing and analysis 

Data collection and analysis were performed using the Epi Info 3.5.3 software. Quantitative variables were described 

using means, standard deviation, and extremes. 

 

Results 

A total of 8,735 stool cultures were performed during the study period, of which: 

-633 had no results specified in the registers, 

-8,102 had complete results. 

 

Bacterial Profile of Gastroenteritis 

The overall isolation rate for Salmonella is 9.78%, with a variation from 6.82% in 2011 to 13.16% in 2013. 

Regarding the isolation frequency for Shigella, it varies from 16.34% in 2011 to 6.35% in 2012. 

In Table II, it is observed that Shigella infections are slightly higher than Salmonella infections, with 10.89% compared 

to 9.78%. 

 

Table II: Distribution of germs isolated during stool culture 

 

 

Bacterial Etiology According to Patient Age 

We note a predominance of Shigella infections in children with 466 cases, or 17.67% (Table III). Conversely, in adults, 

Salmonella infections predominate with 415 cases, or 19.24%. 

 

Années 
Salmonella  Shigella 

Effective 
N %  N % 

2011 84 6,82  201 16,34 1230 

2012 122 7,98  97 6,35 1527 

2013 181 13,16  123 8,94 1375 

2014 139 13,05  88 8,26 1065 

2015 164 10,10  246 15,15 1623 

2016 103 8,03  128 9,98 1282 

Total 793 9,78  883 10,89 8 102 



 IJRDO - Journal of Health Sciences and Nursing ISSN: 2456-298X 

Volume-11 | Issue- 4 | October, 2025  3 

 

Table III : Distribution of Salmonella and Shigella according to patient age 

 

Annual Evolution of E. coli Isolations in Children Aged 0-2 Years 

In Table IV, the overall rate of AGE due to E. coli was 40.12%, with a variation from 21.5% in 2011 to 55.83% in 2013. 

Table IV : Annual prevalence of E. coli+ in children aged 0-2 years 

Years Effective E coli + 

N % 

2011 400 86 21,5 

2012 507 193 38,06 

2013 711 397 55,83 

2014 508 194 38,18 

2015 519 205 39,49 

2016 505 189 37,42 

Total 3150 1264 40,12 

 

Susceptibility of Strains to Antibiotics 

In Table V, we observe that for Salmonella infections, the most effective antibiotics were ciprofloxacin and nalidixic acid, 

with 85.7% and 85% of the tested strains being susceptible to them, respectively. 

For gastroenteritis related to Shigella, the most effective antibiotics were amikacin and nalidixic acid, with 100% and 

94.1% of the tested strains being susceptible to them, respectively. 

Concerning infections related to E. coli, the most effective antibiotics were amikacin and nalidixic acid, with 90.7% and 

75.3% of the tested strains being susceptible to them, respectively. 

 

Table V : Susceptibility of the 3 germs to antibiotics. 

ST : 

Strains Tested    S : Susceptible Strains 

 

Discussion 

Our study determined E. coli as the most frequently encountered germ with 40.12%, followed by Shigella with 10.89%, 

and finally Salmonella with 9.78%.Our results are in agreement with those of Sawadogo Salfo (Sawadogo et al. 2017) in 

Ouagadougou, who noted a predominance of E. coli at 10.81%, followed by Shigella at 2.50%, and then Salmonella at 

1.50%. 

We observe that in infants, E. coli constitutes the most frequent cause of gastroenteritis at 40.12%. Sawadogo (Sawadogo 

et al. 2017) in Ouagadougou made the same observation with a rate of 10.81%. Germani (Germani et al. 1984) and Sissoko 

(Sissoko 2009) affirm that E. coli remains a frequent cause of diarrhea in developing countries (DCs). 

In children, a predominance of Shigellosis is noted at 17.67%. This is contrary to Sawadogo S, who found a predominance 

of Shigella infections in adults, with a rate of 2.60%.In our study, Salmonella remains the most frequent cause of 
gastroenteritis in adults with a percentage of 19.24%.Although Salmonella is not the most isolated germ in children, its 

Age Effective Salmonella + Shigella + 

N % N % 

0-2years 3150 91 2,88 221 7,01 

3-15years 2637 279 10,58 466 17,67 

≥15years 2156 415 19,24 194 8,99 

Not specified 159 8 5,03 2 1,25 

ATB Salmonella Shigella E coli 

ST S % ST S % ST S % 

Amoxicillin 24 6 25 23 4 17,4 1278 64 5 

Amoxi.clavulanic ac 21 13 61,9 19 11 57,9 1254 476 38 

Ceftriaxone 24 20 83,3 23 18 78,3 1293 953 73,7 

Céfoxitin 3 1 33,3 9 6 66,7 164 113 68,9 

Ciprofloxacin 21 18 85,7 20 15 75 1264 913 72,2 

Nalidixic acid 20 17 85 17 16 94,1 912 687 75,3 

Azithromycin 15 12 80 16 15 93,8 940 674 71,7 

Gentamicin 20 16 80 19 13 68,4 1121 798 71,2 

Amikacin 6 5 83,3 2 2 100 668 606 90,7 

Sulfadiazine 2 1 50 0 0 0 148 11 7,4 



 IJRDO - Journal of Health Sciences and Nursing ISSN: 2456-298X 

Volume-11 | Issue- 4 | October, 2025  4 

rate remains non-negligible at 10.58%, or 279 cases. This reinforces the idea that Salmonella infections remain a pathology 

of adolescents and adults, as recalled by numerous studies (Amadou M 2010), (Traore et al. 1991). 
We subjected the 3 targeted types of germs to 10 antibiotics belonging to 5 different families. For each of them, we 

determined the number of strains tested and the percentage of susceptible strains. In the beta lactam family, for Salmonella 

infections, we noted a high susceptibility to ceftriaxone at 83.3%. In 2005, Kounta (Kounta 2000) and Bougoudogo 

(Bougoudogo et Maiga 2010) in Mali had a rate of 100%. Due to their effectiveness against Gram-negative bacilli (GNB), 

third-generation cephalosporins constitute the reference molecule for the treatment of typhoid fever in a hospital setting 

(Gaborieau et al. 2010). Amoxicillin was the least effective, with a rate lower than 50% (25%). For Shigella, we found a 

strong susceptibility to ceftriaxone at 78.3%, whereas susceptibility to amoxicillin was only 17.4%. Studies on the 

susceptibility of Salmonella and Shigella to antibiotics reveal that these strains show fairly high resistance to 

aminopenicillins and advise against their use for empirical treatment of Salmonella or Shigella infection (Troeger et al. 

2018). For E. coli, we noted a high susceptibility rate with ceftriaxone at 73.7%. Amoxicillin was the least effective, with 

a susceptibility rate of 5%. In 2009, Sissoko (Sissoko 2009) in Mali noted this same trend with a rate of 13.2% for 
amoxicillin. 

In the quinolone family, we tested ciprofloxacin and nalidixic acid. In Salmonella, ciprofloxacin and nalidixic acid were 

active with respective susceptibility rates of 85.7% and 85%. In 2000, Kounta in Bamako had similar results with a rate 

of 82% for nalidixic acid. 

In Shigella, nalidixic acid was very active with a susceptibility percentage of 94.1% ; ciprofloxacin was also effective 

with a susceptibility rate of 75%. For E. coli, nalidixic acid was active against 75.3%, and ciprofloxacin against 72.2% of 

the tested strains. From our study, we retain that quinolones were active against more than 50% of the 3 enteropathogenic 

germs. 

In macrolides, we only tested azithromycin. We noted a susceptibility rate of 80% to azithromycin in Salmonella. Studies 

demonstrate that azithromycin, an antibiotic from the macrolide family, constitutes a very interesting alternative in the 

treatment, particularly of multi-drug-resistant typhoid fever and in the treatment of uncomplicated typhoid fever in 

children. It has good intracellular penetration and a long half-life (72 hours) (Effa et Bukirwa, n.d.) (Giri et al. 2021).For 
Shigella, the susceptibility rate was 93.8%. As for E. coli, its susceptibility rate to azithromycin was 71.7%. This makes 

this antibiotic a good option in the treatment of Salmonella, EPEC, and Shigella infections. 

In the aminoglycoside family, we tested gentamicin and amikacin.For Salmonella, the respective susceptibility 

percentages were 80% for gentamicin and 83.3% for amikacin. In 2000, Kounta (Kounta 2000) in Bamako had a 

susceptibility percentage of 97% for gentamicin and 94% for amikacin. For Shigella, the susceptibility rate was 68.4% for 

gentamicin and 100% for amikacin. As for E. coli, we noted respective percentages of 71.2% for gentamicin and 90.7% 

for amikacin. 

In sulfonamides, we only tested sulfadiazine.The susceptibility rate of sulfadiazine to E. coli was relatively low at 7.4%. 

A study conducted at the Cocody University Hospital (CHU de Cocody) on Gram-negative bacilli strains revealed that 

sulfonamides and tetracyclines have limited effectiveness against these types of bacteria (Coulibaly A. et al. 1988). 

 

Conclusion 

Acute infectious gastroenteritis of bacterial origin remains a public health problem in developing countries. The emerging 

resistance of enterobacteria to common antibiotics requires special surveillance and strategic and targeted decision-making 

to have a positive impact on population health. 

 

Bibliographical References 

1. Amadou M 2010. « Epidemiological and clinical study of typhoid fever in the pediatric department of the Niamey 

National Hospital » ... 

2. Avril Jean-Loup. 2000. Clinical Bacteriology. 3rd edition. With Dabernat Henry, Denis François, and Monteil Henri. 

Ellipses. 

3. BARAT A, FLORET D. 2005. « Acute diarrhea and dehydration in infants and children. La Revue du Praticien, 

2005; 55: 2065-2070. 
4. Bougoudogo, Professeur Flabou, et Professeur Ibrahim I Maiga. 2010. EVALUATION OF THE BIOLOGICAL 

DIAGNOSIS OF TYPHOID FEVER AT THE LEVEL OF THE GT UNIVERSITY HOSPITAL CENTER (CHU 

GT), THE POINT G UNIVERSITY HOSPITAL CENTER (CHU DU POINT G), AND THE INRSP, A 

RETROSPECTIVE STUDY OVER YEARS (2007-2008). 

5. Chimalizeni, Yamikani, Kondwani Kawaza, et Elizabeth Molyneux. 2010. « The Epidemiology and Management 

of Non Typhoidal Salmonella Infections ». Advances in Experimental Medicine and Biology 659: 33-46. 

https://doi.org/10.1007/978-1-4419-0981-7_3. 

6. Coulibaly A., Rey Jean-Loup, Davis C.E., Soro B., Diarra A., Houenou Y., Trolet C. 1988. « Hospital morbidity 

and mortality due to diarrheal diseases (Ivory Coast)- fdi:27946- Horizon ». 

https://www.documentation.ird.fr/hor/fdi:27946 

7. Effa, Emmanuel E., et Hasifa Bukirwa. n.d. Azithromycin for Treating Uncomplicated Typhoid and Paratyphoid 
Fever (Enteric Fever) - Effa, EE - 2008 | Cochrane Library. Accessed September 11, 2025. 

https://www.cochranelibrary.com/cdsr/doi/10.1002/14651858.CD006083.pub2/full. 

8. Gaborieau, V., F.-X. Weill, et B. Marchou. 2010. « Salmonella enterica serovar Typhi with decreased susceptibility 

to ciprofloxacin.” Médecine et Maladies Infectieuses 40 (12): 691–95. https://doi.org/10.1016/j.medmal.2010.06.009. 

https://doi.org/10.1007/978-1-4419-0981-7_3
https://www.documentation.ird.fr/hor/fdi:27946
https://www.cochranelibrary.com/cdsr/doi/10.1002/14651858.CD006083.pub2/full
https://doi.org/10.1016/j.medmal.2010.06.009


 IJRDO - Journal of Health Sciences and Nursing ISSN: 2456-298X 

Volume-11 | Issue- 4 | October, 2025  5 

9. Giri, Abhishek, Abhilasha Karkey, Sabina Dongol, et al. 2021. « Azithromycin and cefixime combination versus 

azithromycin alone for the out-patient treatment of clinically suspected or confirmed uncomplicated typhoid fever in 
South Asia: a randomised controlled trial protocol ». Wellcome Open Research 6 (November): 207. 

https://doi.org/10.12688/wellcomeopenres.16801.2. 

10. Guarino, Alfredo, Shai Ashkenazi, Dominique Gendrel, Andrea Lo Vecchio, Raanan Shamir, et Hania 

Szajewska. 2014. « European Society for Pediatric Gastroenterology, Hepatology, and Nutrition/European Society 

for Pediatric Infectious Diseases Evidence‐Based Guidelines for the Management of Acute Gastroenteritis in Children 

in Europe: Update 2014 ». Journal of Pediatric Gastroenterology and Nutrition 59 (1): 132-52. 

https://doi.org/10.1097/MPG.0000000000000375. 

11. Kotloff, K. L., J. P. Winickoff, B. Ivanoff, et al. 1999. « Global Burden of Shigella Infections: Implications for 

Vaccine Development and Implementation of Control Strategies ». Bulletin of the World Health Organization 77 (8): 

651-66. 

12. Kounta, Laliah Abderhamane. 2000. « Susceptibility and evolution of resistance of enterobacteria to antibiotics in 
Bamako." Thesis, University of Bamako. https://www.bibliosante.ml/handle/123456789/10586. 

13. Sanou, I. 2022. Acute Diarrhea in Children: Epidemiological, Clinical, and Evolutionary Aspects in a Pediatric 

Hospital Setting in Ouagadougou. April 20. 

https://www.academia.edu/77055994/Diarrhees_Aigues_De_LEnfant_Aspects_Epidemiologiques_Cliniques_et_Ev

olutifs_en_Milieu_Hospitalier_Pediatrique_a_Ouagadougou. 

14. Sansonetti, Philippe J. 2001. « III. Shigellosis: from symptoms to molecular pathogenesis ». American Journal of 

Physiology-Gastrointestinal and Liver Physiology 280 (3): G319-23. https://doi.org/10.1152/ajpgi.2001.280.3.G319. 

15. Sawadogo, Salfo, Birama Diarra, Cyrille Bisseye, et al. 2017. « Molecular Diagnosis of Shigella, Salmonella and 

Campylobacter by Multiplex Real-Time PCR in Stool Culture Samples in Ouagadougou (Burkina Faso) ». Sudan 

Journal of Medical Sciences 12 (3): 163-73. https://doi.org/10.52981/sjms.v12i3.1436. 

16. Sissoko, Aminata Dalla. 2009. Susceptibility and evolution of resistance of Escherichia Coli to antibiotics at the Point 

G University Hospital Center from 2005-2007." Thesis, University of Bamako. 
https://www.bibliosante.ml/handle/123456789/7092. 

17. Studocu. n.d. « Bacteriology - Bacteriology - M. Archambaud, D. Clave, DCEM 1, 2008 BACTERIOLOGICAL 

DIAGNOSIS." Accessed September 12, 2025. https://www.studocu.com/row/document/universite-abou-bekr-

belkaid-tlemcen/microbiologie/bacteriologie-bcteriologie/9050446. 

18. Traore, H A, A Coulibaly, O Doumbo, et al. 1991. « IN THE INTERNAL MEDICINE DEPARTMENT AT THE 

POINT 'G' NATIONAL HOSPITAL». African Black Medicine. 

19. Troeger, Christopher, Brigette F Blacker, Ibrahim A Khalil, et al. 2018. « Estimates of the Global, Regional, and 

National Morbidity, Mortality, and Aetiologies of Diarrhoea in 195 Countries: A Systematic Analysis for the Global 

Burden of Disease Study 2016 ». The Lancet Infectious Diseases 18 (11): 1211-28. https://doi.org/10.1016/S1473-

3099(18)30362-1. 

https://doi.org/10.12688/wellcomeopenres.16801.2
https://doi.org/10.1097/MPG.0000000000000375
https://doi.org/10.1152/ajpgi.2001.280.3.G319
https://doi.org/10.52981/sjms.v12i3.1436
https://www.bibliosante.ml/handle/123456789/7092
https://www.studocu.com/row/document/universite-abou-bekr-belkaid-tlemcen/microbiologie/bacteriologie-bcteriologie/9050446
https://www.studocu.com/row/document/universite-abou-bekr-belkaid-tlemcen/microbiologie/bacteriologie-bcteriologie/9050446
https://doi.org/10.1016/S1473-3099(18)30362-1
https://doi.org/10.1016/S1473-3099(18)30362-1

	THE CONTRIBUTION OF STOOL CULTURE TO THE EPIDEMIOLOGICAL SURVEILLANCE OF PATHOGENIC ENTEROBACTERIA ISOLATED FROM 2011 TO 2016 AT THE MEDICAL BIOLOGY LABORATORY OF THE NATIONAL HOSPITAL AMIROU BOUBACAR DIALLO IN NIAMEY, NIGER
	Abstract
	Stool culture is a test generally requested during gastroenteritis, which is a very common pathology in developing countries. The aim of this study was to determine the prevalence of bacterial infectious gastroenteritis, particularly for Salmonella, S...
	Materials methods
	Inclusion Criteria
	Non-Inclusion Criteria
	Data processing and analysis
	Results

	Bacterial Profile of Gastroenteritis
	Table II: Distribution of germs isolated during stool culture
	Bacterial Etiology According to Patient Age
	Table III : Distribution of Salmonella and Shigella according to patient age
	Annual Evolution of E. coli Isolations in Children Aged 0-2 Years
	Table IV : Annual prevalence of E. coli+ in children aged 0-2 years
	Susceptibility of Strains to Antibiotics
	Table V : Susceptibility of the 3 germs to antibiotics.
	ST : Strains Tested    S : Susceptible Strains
	Discussion
	Conclusion

