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Incidence et profil microbiologique des infections associées aux soins (IAS) en réanimation 
au Niger : étude transversale multicentrique à propos de 32 cas colligés

Résumé
Objectif : Déterminer l’incidence des infections 
associées aux soins (IAS).
Méthodologie : Il s’agit d’une étude prospective 
multicentrique analytique et descriptive allant du 1er 
novembre 2023 au 30 avril 2024 (6 mois). Etaient inclus 
dans l’étude tous les patients âgés d’au moins 18 ans 
infectés et non infectés dont la durée d’hospitalisation 
est supérieure ou égale à 48H. Les variables étudiées 
étaient les variables sociodémographiques, le délai 
de séjour avant la réanimation et en réanimation, les 
facteurs de risque, le mode de sorti de la réanimation, 
les procédures invasives, les prélèvements effectuées 
et la résistance des germes.
Résultats : Au total 124 patients ont été inclus, 
32 infectés avec une fréquence de 25,8%. Une 
prédominance masculine a été observée, avec une sex-

ratio de 1,46. L’âge moyen était de 39,81±16,33 ans 
avec des extrêmes allant de 18 à 73ans. L’infection 
urinaire était l’infection associée aux soins la plus 
rencontrée. Les Bacille GRAM Négatif (BGN) 
étaient majoritaires (68,6%). Les microorganismes 
les plus fréquents étaient E. coli (12,2%), K. 
pneumoniae (12,2%), Stapholococcus à coagulase 
négative (12,2%). La mortalité globale est de 34,7% 
et la majorité de ces germes étaient majoritairement 
resistant à la plupart des antibiotiques testés. 
Malheureusement la mortalité était de 34,7%.
Conclusion : les IAS sont très fréquentes en 
réanimation notamment chez les patients porteurs de 
dispositif invasif. Un accent doit être mis sur les règles 
d’hygiène en milieu de réanimation et un contrôle 
plus strict sur la prescription des antimicrobiens
Mots-clés : Infections nosocomiales, réanimation, 
Niger, HNN, HNABD, HGR.
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Abstract
Objective: To determine the incidence of healthcare-
associated infections (HAIs).
Methodology: This was a prospective, multicenter, 
analytical, and descriptive study conducted from 
November 1, 2023, to April 30, 2024 (6 months). 
All patients aged 18 years and older, infected and 
uninfected, with a hospital stay of 48 hours or 
more were included. The variables studied were 
sociodemographic factors, length of stay before and 
during ICU admission, risk factors, mode of discharge 
from ICU, invasive procedures, samples taken, and 
bacterial resistance.
Results: A total of 124 patients were included, 32 of 
whom were infected (25.8%). A male predominance 
was observed, with a male-to-female ratio of 1.46. The 
mean age was 39.81 ± 16.33 years, ranging from 18 to 
73 years. Urinary tract infection was the most common 
healthcare-associated infection. Gram-negative bacilli 
(GNB) were predominant (68.6%). The most frequent 
microorganisms were E. coli (12.2%), K. pneumoniae 
(12.2%), and coagulase-negative Stapholococcus 
(12.2%). The overall mortality rate was 34.7%, and 
the majority of these organisms were resistant to most 
of the antibiotics tested.
Conclusion: Healthcare-associated infections (HAIs) 
are very common in intensive care, particularly in 
patients with invasive devices. Emphasis must be 
placed on hygiene protocols in the ICU and stricter 
control over antimicrobial prescriptions.
Keywords: Nosocomial infections, resuscitation, 
Niger, HNN, HNABD, HGR.

Introduction 

Formerly known as nosocomial infections (NIs), 
healthcare-associated infections (HAIs) are 
infections that occur during or following a patient’s 
care, whether diagnostic, therapeutic, palliative, 
preventive, or educational, and if the infection was 
neither present nor incubating at the start of that 
care [1]. Worldwide, more than 1.4 million people 

contract a healthcare-associated infection in hospital 
settings, with the highest reported frequency in the 
Eastern Mediterranean (11.8%), Southeast Asia 
(10%), and lower prevalence in Europe (7.7%), the 
Western Pacific (9%), and Africa (2.5% to 14.8%) [2-
6]. In Niger, we have no data on HAIs in intensive 
care units. We propose to study the incidence of these 
HAIs in intensive care units in Niamey, Niger, hence 
our study.

Methodology

This was a prospective, multicenter, analytical, and 
descriptive study conducted over a six-month period, 
from November 1, 2023, to April 30, 2024, in the 
Intensive Care Units (ICUs) of Niamey hospitals: 
the Niamey National Hospital (HNN), the Amirou 
Boubacar Diallo National Hospital (HNABD), and the 
Niamey General Referral Hospital (HGR). The study 
included all adult patients aged 18 years and older who 
were hospitalized in the ICU for at least 48 hours. The 
variables studied were the patients’ sociodemographic 
characteristics, their origin before admission to 
the ICU, the mode of discharge from the ICU, risk 
factors, invasive procedures, microbiological samples 
taken, and the antibiotic resistance of the causative 
organisms in cases of microbiological isolation. The 
collected data were entered using Microsoft Office 
(Word, Excel) version 2019 and processed using 
Sphynx plus² version 5 statistical software, with Chi-
square and Fisher’s exact tests performed. Informed 
consent from patients or their caregivers was a 
prerequisite for patient inclusion.

Results

Of the 401 adult patients admitted during the period 
of our study (from November 1, 2023 to April 30, 
2024), 124 stayed for at least 48 hours, among whom 
32 (25.8%) had at least one nosocomial infection 
(Figure 1).
We identified 35 episodes of healthcare-associated 
infections (HAIs) in 32 patients (3 bacteremias, 
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27 urinary tract infections, 1 ventilator-associated 
pneumonia, 2 surgical site infections, and 2 central 
nervous system infections), for an infection-to-
infected-patient ratio of 1.09. The mean age of our 
patients was 44.8 years (standard deviation 17.84, 
range 18–90 years). The most frequently encountered 
invasive device was the urinary catheter (99.20%), 
with a mean duration of 7.20 days (standard deviation 
6.13, range 3–50 days). It was responsible for the most 
common HAI (urinary tract infection) in 77.10% of 
cases, with Acinetobacter spp . being the predominant 
strain (13.60%). From a bacteriological standpoint, 
Gram-negative bacilli (GNB) were the most frequently 
detected organisms, predominantly represented by 
Klebsiella pneumoniae (12.20%) and Escherichia coli 
(12.20%) , followed by Acinetobacter spp. (12.20%), 
coagulase-negative staphylococci (12.20%) , and 
Enterobacter aerogenes (9.80%). (Table 1)
The E. coli strains were resistant to penicillin 
and fluoroquinolone families but susceptible to 

carbapenems and cefoxitin. As for the K. pneumoniae 
strains, they had high levels of resistance to most 
antibiotics except for carbapenems and amikacin, 
against which resistance was low or nonexistent. The 
other isolated bacterial strains had similar resistance 
profiles. In the strains of Enterobacter aerogenes 
isolated, a very high level (100%) of resistance 
to penicillins and fluoroquinolones except for 
carbapenems was observed.
Acinetobacter strains were more frequently resistant 
to the tested antibiotics. Staphylococcus aureus 
was particularly resistant to almost all tested 
antibiotics except fusidic acid and vancomycin. 
Two-thirds were resistant to methicillin. The same 
was true for Enterobacter cloacae strains , which 
showed resistance to all penicillins, quinolones, and 
aminoglycosides except meropenem and pepiracillin/
tazobactam.
A death rate of 34.70% was recorded.

851 Admissions globale
124 Admissions inclus

32 Cas confirmes
Soit 25,8%

HNN
123 Admissions globale
68 Admisssions inclus

18 Cas confirmes
Soit 26,47%

HGR
200 Admissions globale
27 Admisssions inclus

2 Cas confirmes
Soit 7,40%

HNABD
528 Admissions globale
29 Admisssions inclus

12 Cas confirmes
Soit 41,37%

Discussion

We found 32 cases of HAI, representing a prevalence 
of 25.80%. The literature reports a disparity in 
prevalence across studies depending on the year and 
geographical location, which could be explained by 
methodological differences, including the type and 
duration of the study, the patient profile, and the 

diagnostic criteria for HAIs, among others.
Our subjects were predominantly young (mean age 
44.82 years). Séné S [7], El Rhazi [8], and Fall ML [9] 
also found a predominance of young people in these 
ILS (37, 38, and 38.71 years) . This could be explained 
by the high frequency of traumatic injuries at this age, 
but also by the high frequency of hemorrhagic strokes 
in the young subjects in our study.

Figure 1: Distribution of ILS cases by hospital
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Table I: Isolated germs responsible for healthcare-associated infections
Gram Germ Number (n) Percentage (%)

BG N

Escherichia coli 5 12.20%

Klebsiella pneumoniae 5 12.20%

Acinetobacter spp 5 12.20%

Enterobacter Aerogenes 4 9.80%

Enterobacter cloacae 2 4.90%

Pseudomonas spp 2 4.90%

Serratia odorifera 1 2.40%

Stenotrophomonas maltophilia 1 2.40%

Raoultella ornithinolytica 1 2.40%

Citrobacter freundii 1 2.40%

Salmonella spp 1 2.40%

CG P

Coagulase-negative Staphylococcus 5 12.20%

Staphylococcus aureus 3 7.40%

Enterococcus spp 1 2.40%

Yeasts
Candida albicans 1 2.40%

Candida non albicans 2 4.90%

BAAR Mycobacterium tuberculosis 1 2.40%

In our series, urinary catheterization was performed 
in 99.20% of cases with an average duration of 7.20 
days and a standard deviation of 6.13 and extremes of 
3 days to 50 days.
The work of Savey et al. [10] found similar results to 
ours, showing that 87.2% of patients had an indwelling 
urinary catheter, with an average catheterization 
duration of 11.1 days. Ossaga Madjoue [11] also 
found that 98% of his patients had a urinary catheter, 
with an average catheterization duration of 13.48%. 
The most common urinary tract infection in our study 
was urinary tract infection, representing 77.10% of 
cases, followed by bacteremia at 8.60%. Nosocomial 
pneumonias represented only 2.90% of cases in our 
series.
Indwelling urinary catheterization is the main risk 
factor for nosocomial urinary tract infections. The 
duration of catheterization is closely linked to the 
incidence of nosocomial urinary tract infections, as 

confirmed by the work of Njall et al. [12] who had 
found that all infected patients had urinary catheters. 
Dia et al [5] reported that urinary tract infection was 
the leading cause of healthcare-associated infections 
(HAIs) in 40% of cases.
The same applies to the Grape [13] which found a 
frequency of around 33.30%. Sene S [7] and Bourzama 
S [14] reported that the first ILS was respiratory 
infection with 30.70% and 29% respectively.
In these last two studies, urinary tract infections 
accounted for 25.10% and 23% respectively. This high 
incidence was attributed to underlying pathologies, 
including frailty and prolonged bed rest, which 
hinders the reduction of bladder catheterization time.
From a microbiological standpoint, we isolated forty-
one (41) microorganisms, the majority of which were 
Gram-negative bacilli (68.60%), followed by Gram-
positive cocci (staphylococci and enterococci) at 
20%, and yeasts at 8.60%. From Senegal to Benin, 
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including Morocco, Tunisia, and Mali, other authors 
had also reported a predominance of these Gram-
negative bacilli, in proportions ranging from 59% to 
90%. [7, 9, 14-17]
Of these Gram-negative bacilli, Escherichia coli , 
Klebsiella pneumoniae , and Acinetobacter were the 
most frequently found, at roughly equal proportions 
(12.20%). Many authors have also reported these 
bacteria in their studies, albeit in varying proportions.
The majority of germs isolated in our series were 
multi-resistant to almost all common antibiotics. This 
resistance may be acquired or natural, but it is primarily 
due to their hospital-acquired nature, resulting from 
the misuse and inappropriate use of antibiotics and 
a lack of knowledge about the bacterial flora in our 
hospital wards. The few antibiotics to which the 
bacteria were susceptible are either unavailable on the 
local market or expensive, and most of our patients 
could not afford them.
Rare germs were isolated and were resistant 
to all antibiotics tested; these were Raoultella 
ornithinolytica and stenotrophomonas maltophilia .
Escherichia coli exhibited 100% resistance to 
ampicillin, amoxicillin/clavulanic acid, ceftriaxone, 
gentamicin, ciprofloxacin, and levofloxacin; 
75% resistance to amikacin; however, 100% 
susceptibility to cefoxitin and carbapenems, and 60% 
susceptibility to piperacillin-tazobactam. Bourzama 
S [14] reported 100% resistance to ampicillin, 
75% to ciprofloxacin, 25% to ceftriaxone, 100% 
susceptibility to imipenem and amikacin, 75% to 
ceftriaxone, and 50% to gentamicin. In the study by 
Séné S [7], the susceptibility profile of Escherichia 
coli showed resistance to almost all antibiotics with 
intermediate susceptibility to cefoxitin, cefuroxime 
and susceptibility to imipenem, amikacin.
Escherichia coli strains were sensitive to amikacin at 
82.35%, nitrofuran at 90.90%, fosfomycin at 100% 
and imipenem at 83.33%; however, they were resistant 
to amoxicillin-clavulanic acid at 88.88%, ticarcillin 
at 99.44%, cefotaxime at 93.75%, ceftazidime at 
94.11%, nalidixic acid at 77.77% and cotrimoxazole 
at 93.33% [19]

Klebsiella pneumoniae strains were 100% resistant to 
gentamicin, amoxicillin-clavulanic acid, ceftriaxone, 
cefotaxime, ceftazidime, and aztreonam. However, 
they were 100% susceptible to amikacin, ertapenem, 
and meropenem, 80% susceptible to piperacillin-
etazobactam, 60% susceptible to levofloxacin, and 
40% susceptible to ciprofloxacin.
Bourzama S [14] reported a resistance profile of 
Klebsiella pneumoniae of approximately 100% 
to ampicillin, amoxicillin, ampicillin-sulbactam, 
cotrimoxazole, and ticarcillin-clavulanic acid. 
Resistance was 86.60% to ciprofloxacin, 85.70% 
to ceftriaxone, and 84.60% to gentamicin. Séné 
S [7] also reported resistance to tetracyclines, 
fluoroquinolones, and aminoglycosides. Zbair M 
[18] also found that Klebsiella strains had very high 
resistance rates to ciprofloxacin, ceftriaxone, and 
gentamicin. In contrast, Kassogue M [19] found 
strains of Klebsiella sensitive to amikacin (81.25%), 
cefoxitin (72.22%), imipenem (100%), decreased 
sensitivity to piperacillin-tazobactam (25%), cefoxitin 
(55.55%), gentamicin (50%), tobramycin (38.88%) 
and ciprofloxacin (30%) but resistant to ticarcillin 
(100%), cefotaxime (93.75%), ceftazidime (93.75%), 
nalidixic acid (77.77%) and cotrimoxazole (86.66%).
Our study reports a mortality rate of 34.70%. 
However, it is difficult to distinguish between 
nosocomial infections and underlying pathology 
as the cause of death. Nevertheless, we believe that 
nosocomial infections remain the primary cause of 
death in the intensive care unit. Multidrug-resistant 
bacteria represent a significant problem, highlighting 
the need for hygiene measures and the rational use of 
antibiotics [7, 22] .

Conclusion

Healthcare-associated infections (HAIs) are a reality 
in our intensive care units, with a predominance of 
young males. These infections were linked to the 
presence of invasive devices, including bladder 
catheterization, with urinary tract infection being 
the first HAI. Gram-negative bacilli were the most 
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frequently identified pathogens, and these bacteria 
were resistant to most of the antibiotics tested. A 
change in behavior is necessary to reduce this very 
high incidence. Emphasis must be placed on hygiene 
protocols in the intensive care unit and stricter control 
of antimicrobial prescriptions.
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