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Abstract: 

Background: Bloodstream infections are serious health problem because of the significant morbidity and 

mortality they cause. The number of deaths increases in the presence of multidrug resistant bacteria. The aim of 
this study was to determine the bacteriological and resistance profiles of bacteria isolated from blood cultures. 

Methodology: This is a retrospective descriptive study over 3 years (1st January 2019 to 31st December 2021) 
of all blood cultures received in the Bacteriology-Virology Laboratory at CHU-YO. Bacteria were isolated from 

blood cultures after routine processing in automated BD BACTEC FX40 machine. Bacteria identification and 
antibiotic susceptibility test (AST) was by conventional biochemical tests and API 20E, and Kirby-Bauer disc 

diffusion method respectively from Jan to Sept 2019, and by BD Phoenix M50 from Sept 2019 to Dec 2021. All 
proven cases of bacteraemia documented by culture, identification and AST were included in the study. Data 

analysis was done using EPI-INFO 7.2.4.0 software.                                          
Results: A total of 335 pathogenic bacteria were isolated from non-duplicate blood cultures collected from a total 

of 2345 patients, with 1209 males and 1136 females, giving a male to female ratio of 1.06. Gram-negative bacilli 
accounted for 63.6% (n=213) with a predominance of Enterobacteriaceae (40.6%, n=136). The leading species 

were Klebsiella spp (18.5%, n=62) followed by E. coli (14.0%, n=47). Gram-positive cocci accounted for 36.4% 
(n=122), mostly Staphylococcus aureus (22.1%, n=74). Klebsiella spp and E. coli strains showed high levels of 

resistance to beta-lactams (60 to 71.0% for piperacillin-tazobactam, 87 to 89.0% for amoxicillin-clavulanic acid 
and 79 to 90.0% for ceftriaxone), fluoroquinolones (75 to 78.0% for ciprofloxacin) and sulphonamides (82 to 

96.0% for cotrimoxazole). The lowest levels of resistance were observed with cefoxitin (5-20.0%) and imipenem 
(5-7.0%). Strain sensitivity to aminoglycosides was highly variable, ranging from 0-5.0% for amikacin to 54-

67.0% for gentamicin. The main mechanism of resistance of Klebsiella spp and E. coli strains to beta-lactam 
antibiotics was ESBL production; 64.5% (40/62) and 60.0% (28/47), respectively. Staphylococcus aureus strains 

were resistant to methicillin (MRSA) in 13.0% of cases. All were sensitive to fusidic acid and vancomycin. 
Conclusion: Klebsiella pneumoniae, E. coli and S. aureus are the main bacteria responsible for bacteremia in 

Burkina Faso. Their resistance to antibiotics is very high and remains of concern. The introduction of rapid tests 
to detect resistant bacteria directly from blood culture broths is essential for the early adaptation of empirical 

antibiotic therapy.  
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Résumé: 
 

Contexte: Les bactériémies sont des infections graves du fait des taux de morbidité et de mortalité significatives 
qu’elles engendrent. Les décès sont multipliés par deux ou trois si les patients sont atteints d’infections 

bactériennes résistantes aux antibiotiques. Le but de ce travail est de déterminer le profil bactériologique et de 
résistance actuelle des bactéries isolées dans les hémocultures.  

Méthodologie: Il s'est agi d'une étude descriptive rétrospective sur 3 ans (1er Janvier 2019 au 31 Décembre 
2021) de toutes les hémocultures reçues au laboratoire de bactériologie-virologie du CHU-YO. Les bactéries ont 

été isolées à partir des hémocultures après traitement de routine dans l'automate BD BACTEC FX40. 
L'identification des bactéries et l'antibiogramme ont été réalisés respectivement par des tests biochimiques 

classiques et API 20E, et par la méthode de diffusion du disque de Kirby-Bauer de janvier à septembre 2019, et 
par BD Phoenix M50 de Septembre 2019 à Décembre 2021. Tous les cas avérés de bactériémie documentés par 

culture, identification et antibiogramme ont été inclus dans l'étude. L'analyse des données a été réalisée à l'aide 
du logiciel EPI-INFO 7.2.4.0                           

Résultats: Au total, 335 bactéries pathogènes ont été isolées à partir d'hémocultures non redondantes sur un 
total de 2345 patients, dont 1209 hommes et 1136 femmes, soit un ratio homme/femme de 1,06. Les bacilles à 

Gram négatif représentaient 63,6% (n=213) avec une prédominance d'entérobactéries (40,6%, n=36). Les 
principales espèces étaient Klebsiella spp (18,5%, n=62) suivies par E. coli (14.0%, n=47). Les cocci à Gram 

positif représentaient 36,4% (n=122), principalement S. aureus (22,1%, n=74). Les souches de Klebsiella spp 
et d'E. coli ont montré des niveaux élevés de résistance aux bêtalactamines (60 à 71.0% pour la pipéracilline-

tazobactam, 87 à 89.0% pour l'amoxicilline-acide clavulanique et 79 à 90.0% pour la ceftriaxone), aux 

fluoroquinolones (75 à 78.0% pour la ciprofloxacine) et aux sulfamides (82 à 96.0% pour le cotrimoxazole). Les 
niveaux de résistance les plus faibles ont été observés avec la céfoxitine (5 à 20.0%) et l'imipénème (5 à 7.0%). 

La sensibilité des souches aux aminosides était très variable, allant de 0-5% pour l'amikacine à 54-67.0% pour 
la gentamicine. Le principal mécanisme de résistance des souches de Klebsiella spp et d'E. coli aux bêtalactamines 

était la production de BLSE; 64,5% (40/62) et 60.0% (28/47), respectivement. Les souches de S. aureus étaient 
résistantes à la méthicilline (SARM) dans 13.0% des cas. Toutes étaient sensibles à l'acide fusidique et à la 

vancomycine.             
Conclusion: Klebsiella pneumoniae, E. coli et S. aureus sont les principales bactéries responsables des 

bactériémies dans Burkina Faso. Leur résistance aux antibiotiques est très élevée et reste préoccupante. 
L'introduction de tests rapides de détection des bactéries résistantes directement à partir des bouillons 

d'hémoculture est essentielle pour l'adaptation précoce de l’antibiothérapie probabiliste. 

Mots clés: Hémoculture; Bactériémie; Résistance aux antibiotiques  

Introduction: 

 Bacteremia is defined as the presence 
of bacteria in the blood of a patient with sys- 
temic signs of infection. It may be secondary 
to a localized and documented infection or 
primary i.e. without an identified origin (1). In 
developed countries, 40% of community-acq- 
uired and nosocomial bacteremia progress to 
sepsis or septic shock, compared to 20% in 

intensive care units (2). Whatever the cause, 
bacteremia is most often associated with a 
high mortality rate of up to 36% (3). Factors 
associated with an increased risk of mortality 
include the absence of appropriate early anti- 
biotic therapy and poor control of the infection 
site (3-5).    

 Increasing bacterial resistance to anti- 
biotics is a major problem in the management 
of invasive infections. In practice, convention- 
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al bacteriological diagnostic methods take 48-
72 hours to obtain an antibiogram, and 20-
30% of patients receive inadequate initial anti- 
biotic therapy, with a 7.6% increase in morta- 
lity for each hour of delayed antibiotic therapy 
(6). For clinicians, knowledge of the bacterial 
species most frequently encountered in infect- 
ious diseases and their susceptibility to the 
main antibiotics is essential for early and app- 
ropriate antibiotic therapy (7). This is more 
than necessary in the case of invasive infecti- 
ons such as sepsis which cause 30% of hospi- 
tal deaths in developed countries (8) and whe- 
re empirical antibiotic therapy determines the 
vital prognosis.    
 The management of sepsis is based on 
urgent and appropriate empirical antibiotic th- 
erapy. The choice of molecules used requires 
knowledge of the local bacterial ecology and 
their sensitivity to antibiotics, which needs to 
be regularly updated. The aim of this study is 
to describe the bacteriological and resistance 
profiles of the main bacteria involved in bacte- 
raemia at the University Hospital Yalgado Oue- 
draogo (CHUYO) from 2019 to 2021. 

Materials and method: 

Study setting, design and period:  
 This is a retrospective descriptive study 
over a 3-year period (1st January 2019 to 31st 
December 2021) of blood cultures received at 
the CHUYO. All proven cases of bacteraemia 
documented by culture, identification and anti- 
biotic susceptibility testing carried out and val- 
idated in the bacteriology-virology laboratory 
of the CHUYO were included in this study. 
Duplicates that had been clearly identified (the 
same species identified in the same patient 
with same sensitivity profile) were excluded.   

Ethics statement:   

 The study was approved by the Natio- 
nal Ethics Committee for Health Research (Ref 
erence no: 2023-04-096). The personal data 
collected on the patients were not disclosed. 

Isolation and identification of bacteria: 

 Blood samples were routinely inocula- 
ted in BD BACTEC bottles (aerobic, anaerobic 
and paediatric) and incubated in the BD BAC- 
TEC FX40 (Becton Dickinson, New Jersey) foll- 
owing a 5-day protocol. All positive broths were 
cultured on Chocolate + PolyViteX agar.  A sel- 
ective medium was added according to the re- 
sults of Gram staining (e. g. presence of 
Gram-negative bacilli, EMB medium was used, 
while in the presence of Gram-positive cocci in 
clusters, CHAPMAN medium was used). 
 From January to August 2019, identifi- 
cation was carried out using conventional mic- 
robiology methods, including morphological 
and biochemical characteristics (API20E, cata- 
lase, oxidase), and the antibiotic susceptibility 
      

testing (AST) was performed using the Kirby-
Bauer disc diffusion method on Mueller-Hinton 
(MH) agar. From September 2019 to Decem- 
ber 2021, identification and antibiotic suscep- 
tibility testing were performed on BD Phoenix 
M50 (Becton Dickinson, New Jersey) using 
panels for Gram-negative (NMIC) and Gram-
positive (PMIC) bacteria.   
 The following antibiotics were routine- 
ly used for the sensitivity testing; penicillin G 
(PG), ampicillin (AMP), amoxicillin-clavulanic 
acid (AMC), ticarcillin-clavulanic acid (TCC), 
piperacillin-tazobactam (PTZ), ceftriaxone (CRO), 
ceftazidime (CAZ), cefepime (FEP), imipenem 
(IMI), meropenem (MEM), ertapenem (ERT), 
gentamicin (GEN), tobramycin (TOB), amika- 
cin (AN), moxifloxacin (MOX), levofloxacin 
(LEV), ciprofloxacin (CIP), trimethoprim-sulfa- 
methoxazole (SXT), erythromycin (E), clinda- 
mycin (DA), fusidic acid (FA), and vancomycin 
(VAN). The results of AST were interpreted in 
accordance with the recommendations of the 
2021 European Committee on Antimicrobial 
Susceptibility Testing (EUCAST 2021).  
 ESBL production was detected by the 
double disc synergy test involving a central 
amoxicillin-clavulanic acid disc placed 30 mm 
away from a 3rd or 4th generation cephalospo- 
rin disc (ceftazidime, ceftriaxone, cefepime) 
on MH agar, with characteristic ‘champagne 
cork’ appearance. For AST performed in liquid 
media, ESBL production was detected by the 
Expert System of the BD Phoenix M50 autom- 
ated system (Becton Dickinson, New Jersey). 
Cefoxitin was used to detect methicillin resis- 
tance in S. aureus isolates.  

Statistical analysis: 

 The data from the study were entered 
into Excel 2013 and analyzed using EPI-INFO 
7.2.4 software. The Chi-square test was used 
to make comparisons between the different 
proportions, with a value of p<0.05 as the 
threshold of statistical significance.  
 

Results: 
 

Patient characteristics: 
 A total of 2345 non-redundant blood 
cultures from 2345 patients were included 
during the study period. There were a total of 
1209 males, giving a sex ratio of 1.06. Nearly 
64.0% (n=1498) of patients were aged ≤ 17 
years. Children under one year of age were the 
most represented (34.6%, n=812). The majo- 
rity of blood samples came from the depart- 
ments of paediatrics (61.2%, n=1436), neph- 
rology-haemodialysis (8.1%, n=189), gynae- 
cology-obstetrics (5.1%, n=120), internal me- 
dicine (4.8%, n=112), medical emergencies 
(4.2%, n=99), intensive care (3.9%, n=91) 
and infectious diseases (2.4% n=55) (Table 
1). 
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Microbiological profiles of the microorganisms 
isolated in blood cultures:  

 A total of 715 non-redundant bacterial 
and fungal species were isolated, giving a mic- 
robiological yield of 30.5% (715/2345). These 
isolates belonged to almost fifty different spe- 
cies, of which clinically significant bacteria acc- 
ounted for 46.8% (n=335). Gram-negative 
bacilli (GNB) were the most frequent (63.6%, 
n=213), with predominance of Enterobacteria- 
ceae (40.6%, n=136). More than 80.0% of the 
Enterobacteriaceae were Klebsiella spp (45.6%, 
n=62), followed by Escherichia coli (34.5%, 
n=47). Gram-positive cocci (GPC) accounted 
for 36.4% (n=122) of all clinically significant 
isolates, with predominance of Staphylococcus 
aureus (22.1%, n=74), followed by Enteroco- 

ccus species (8.6%, n=29) and Streptococcus 
spp (5.7%, n=19) (Table 2). Staphylococcus 
aureus accounted for 60.7% (74/122) of clini- 
cally significant Gram-positive cocci.  
 The rate of potential contamination of 
blood cultures was about 16.0% (373/2345), 
which represented 52.1% of all isolates (373/ 
715) and were essentially coagulase-negative 
staphylococci (38.7%, n=277) and Gram-pos- 
itive bacilli of the genus Bacillus (10.7%, n= 
77) (Table 2). The trends in clinical categories 
show that the rate of isolation of potential 
contaminants decreased significantly with pat- 
ients’ age (p<0.001), from 20.0% in children 
aged ≤ 1 year, to 12.0% in patients aged 60 
years and above (Fig 1). 

 
 
 

Table 1: demographic characteristics of patients with clinical suspicion of bacteraemia at CHUYO, Ouagadougou, Burkina Faso 
 

Characteristics  Number Percentage  

Age group (years)  

≤ 1 812 34.6 

1-17 686 29.3 

18-60 630 26.8 

≥ 60 217 9.3 

 

Gender  
 
Female 

 
1136 

 
48.4 

 
Male 

 
1209 

 
51.6 

 
 

Departments 
 

Paediatric  

 

1436 

 

61.2 
 
Nephrology-haemodialysis 

 
189 

 
8.1 

 
Gynecology-obstetrics  

 
120 

 
5.1 

 
Internal medicine 

 
112 

 
4.8 

 
Medical emergencies  

 
99 

 
4.2 

 
Intensive care units  

 
91 

 
3.9 

 

Other departments 

 

69 

 

2.9 
 

Infectious diseases 

 

55 

 

2.3 
 

Cardiology 

 

37 

 

1.6 
 

Dermatology 

 

37 

 

1.6 
 

Neurosurgery 

 

32 

 

1.4 
 
Neurology 

 
30 

 
1.3 

 
Surgery (orthopedics and visceral) 

 
24 

 
1.0 

 
Hepato-Gastro-Enterology 

  

 
14 

 
0.6 
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Antibiotic resistance of the main bacteria iso- 
lates:     

 The antibiotic resistance of the main 
bacteria isolated from blood cultures is shown 
in Table 3. Klebsiella spp and E. coli showed 
high levels of resistance to beta-lactam anti- 
biotics; penicillins + beta-lactamase inhibitors 
(60 to 71.0% for piperacillin-tazobactam ver- 
sus 87 to 89.0% for amoxicillin-clavulanic 
acid), 3rd generation cephalosporins (79 to 
90.0% for ceftriaxone), fluoroquinolones (75 
to 78.0% for ciprofloxacin) and sulphonamides  

(82 to 96.0% for trimethoprim-sulfamethox- 
azole). The lowest levels of resistance were 
observed with cefoxitin (5 to 20.0%) and imi- 
penem (5 to 7.0%).    
 The sensitivity of isolates to amino- 
glycosides varied widely, ranging from 0 to 
5.0% for amikacin, to 54 to 67.0% for genta- 
micin (Table 3). The main mechanism of resis- 
tance of Klebsiella spp and E. coli isolates to 
beta-lactam antibiotics was ESBL production 
(64.5%, 40/62) and (60%, 28/47) respectively.  

Table 2: Distribution of micro-organisms isolated from blood cultures at CHUYO, Ouagadougou, Burkina Faso 

Bacterial family and species  Number of isolates 

  

Percentage 

  

Clinical 

categorization 
  

Enterobacterales (n=136) Klebsiella spp 62 8.67 Clinically significant 
organisms (n=335) 

Escherichia coli 47 6.57 

Enterobacter cloacae complex 15 2.10 

Morganella morganii 3 0.42 

Raoultella ornithinolytica 2 0.28 

Citrobacter spp 2 0.28 

Yersinia pseudotuberculosis 1 0.14 

Serratia odorifera 1 0.14 

Proteus mirabilis 1 0.14 

Providencia stuartii 1 0.14 

Salmonella spp 1 0.14 

Other Gram-negative bacilli 
(n=77) 

Acinetobacter baumannii 38 5.31 

Pseudomonas spp 21 2.94 

Burkholderia cepacia 9 1.26 

Pantoea agglomerans 4 0.56 

Comamonas testosteroni 2 0.28 

Aeromonas hydrophila 1 0.14 

Chromobacterium violaceum 1 0.14 

Tatumella ptyseos 1 0.14 

Gram-positive cocci (n=410) 
 

 
 

 
 

 
 

 

Staphylococcus aureus 74 10.35 

Enterococcus spp 29 4.06 

Streptococcus spp 19 2.66 

Coagulase negative staphylococci 277 38.74 Potential contaminants 

(n=373) 

Aerococcus spp 5 0.70 

Micrococcus spp 5 0.70 

Rhodococcus equi 1 0.14 

Gram-positive bacilli (n=85) 

 
 

Bacillus spp 

 
Corynebacterium spp 

77 

 
8 

10.77 

 
1.12 

 
Fungi (n=7) 

 
Candida spp 

 
7 

 
0.98 

 
Fungemia (n=7)  

 
Total 
 

 
715 

 
100.00 
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          CSO= clinically significant organisms 

Fig 1: Distribution of clinical categories of bacteria isolated according to patients’ age 

 

Table 3: Antibiotic resistance of the four main bacterial pathogens isolated from blood cultures of patients with bloodstream infection at CHUYO, Ouagadougou, Burkina Faso 

Number of isolates tested to 
the antibiotics  

Percentage of antibiotic-resistant isolates  

AMP AMC TCC PTZ CRO CAZ IMI SXT AN GEN CIP FOX PG E DA FA VAN 

Klebsiella spp (n=62) -  87  87 71  90  89 7  82  0  67  75  10  -  -  -  -  -  

Escherichia coli (n= 47) 96  89  89 60  79  79 5  96  5  54  78  20  -  -  -  -  -  

Acinetobacter baumannii (n=38) - 

 

- 

 

45 

 

32 

 

- 

 

42 

 

34 

 

76 

 

16 

 

52 

 

61 

 

- 

 

- 

 

- 

 

- 

 

- 

 

- 

 

Staphylococcus aureus (n=74) -  -  - -  -  - -  29  -  12  23  13  88  28  12  0  0  

AMP: ampicillin; AMC: amoxicillin-clavulanic acid; TCC: ticarcillin -clavulanic acid; PTZ: piperacillin-tazobactam; CRO: ceftriaxone; CAZ: ceftazidime; IMI: imipenem; SXT: cotrimoxazole; AN: amikacin; GEN: gentamicin;                       

CIP: ciprofloxacin; FOX: cefoxitin; PG: penicillin G; E: erythromycin; DA: clindamycin; FA: fusidic acid; VAN: vancomycin
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 As for Gram-negative non-Enterobact- 
eriaceae isolates, Acinetobacter baumannii was 
particularly resistant to beta-lactam antibio- 
tics, with 34.0% resistant to imipenem. Ami- 
kacin was the most active antibiotic, with only 
16.0% of bacterial isolates resistant to it. Sta- 
phylococcus aureus isolates were highly resis- 
tant to penicillin G (88.0%) and cotrimoxazole 
(29.0%). Methicillin-resistant strains (MRSA) 
accounted for 13.0% of all S. aureus isolates. 
Macrolides and related drugs were relatively 
active, with resistance rates ranging from 12% 
for clindamycin to 28.0% for erythromycin. No 
resistance to vancomycin or fusidic acid was 
reported (Table 3).  

Discussion: 

 In this study, clinically significant bac- 
teria responsible for bacteremia were Gram- 
negative bacilli (63.6%) dominated by Entero- 
bacteriaceae (40.6%), mainly Klebsiella spp 
and E. coli, while S. aureus accounted for 
22.1%. The rate of potential contamination of 
blood cultures was very high at 16.0%. High 
proportion of Gram-negative bacilli in bacter- 
aemia, particularly Enterobacteriaceae, has 
been reported in several studies, with rates of 
between 40 to 70.0% (9-12). Over 80.0% of 
Enterobacteriaceae isolated were Klebsiella 
species (45.6%) and E. coli (34.5%). This 
trend in the bacteriological profile of bacterae- 
mias caused by Enterobacteriaceae had alrea- 
dy been described by Ebongue et al., (10) in 
Cameroon, who reported that Klebsiella were 
in first place at 27.8%, followed by E. coli at 
12.0% of all isolates from blood cultures. 
Boughattas et al., (9) reported the same obs- 
ervation regarding the high involvement of 
Enterobacteriaceae in both nosocomial and 
community-acquired bacteraemias, with freq- 
uencies of 33.3% and 52.5% respectively. 
 Among the clinically significant Gram-
positive cocci, S.  aureus was the most freq- 
uently seen in our study (60.7%). Data from 
the French national observatory on the epide- 
miology of bacterial resistance to antibiotics 
also show that it is the main species isolated 
(45.4%) among Gram-positive cocci involved 
in nosocomial bacteraemia (13). Staphyloco- 
ccus aureus is generally considered to be the 
second pathogen involved in bacteremia after 
Enterobacteriaceae (14). In Morocco, Badaoui 
et al., (12) reported the same finding, with S. 
aureus bacteremia occurring in 26.5% of 
cases. In Tunisia, similar trends were also 
reported by Boughattas et al., (9) with 30.6% 
and 22.5% respectively in nosocomial and 
community-acquired bacteraemias. Staphylo- 
coccus aureus bacteraemias are common in 
healthcare-associated infections and is most 
often linked to a variety of clinical situations, 
the most frequent being catheter-related in 

poly-pathological patients (14). They constitu- 
te diagnostic and therapeutic emergencies due 
to their high mortality rates. Mortality is esti- 
mated at 20-25.0% at one month, and is very 
often associated with the initial presence of 
sepsis, the location of the primary infection 
(neurological, pulmonary, and cardiac) (15).
 In this study, over 52.0% of isolates 
were potential contaminants, consisting mainly 
of coagulase-negative staphylococci (38.7%) 
and Gram-positive bacilli of the genus Bacillus 
(10.8%). This high frequency highlights the 
quality challenges in the microbiological diag- 
nosis of bacteraemia in our context, and is 
attributable to two main factors; (i) the work- 
ing environment where contamination of blood 
cultures in countries with limited resources 
often originates in the environment, as Bacil- 
lus spp are known to be present in the air (as 
aerobic spore bearers) and have been descri-
bed in epidemics of pseudo-bacteremia origi- 
nating in the environment (16), and (ii) failure 
to follow good blood culture practice, making 
it difficult to distinguish between contaminants 
and pathogens, because certain contaminants 
typical of blood cultures, such as coagulase-
negative staphylococci, which accounted for 
over 38.0% of isolates in this study, can cause 
catheter-related infections.  
 Clinical categorization of organisms is 
generally established by the number of blood 
cultures positive for the particular organisms 
(16). Often, a coagulase-negative staphyloco- 
ccus is only considered clinically significant if 
it is isolated from at least two separate blood 
cultures, as the probability of contaminating 
both cultures with the same pathogen is very 
low (17-18). However, this approach is often 
very difficult to implement in low- and middle-
income countries, where in majority of cases, 
only a single pair of blood cultures is taken 
because of the low purchasing power of the 
population and the lack of health insurance to 
facilitate access to microbiological diagnosis. 
The time taken for detection can also help with 
interpretation, as it has been shown that con- 
taminants develop more slowly than true pat- 
hogens. In this concept, it is established that 
a bacteraemic patient will have a much higher 
inoculum of bacteria than a contaminated cul- 
ture. Theoretically, it follows that a larger ino- 
culum will develop more rapidly than a smaller 
one (19).     
 The rate of isolation of potential conta- 
minants in our study was around 16.0%, with 
a significant variation according to patients’ 
age, ranging from 20.0% in children aged ≤ 1 
year of age to 12.0% in patients aged 60 years 
and above. The high level of contamination of 
paediatric blood cultures was reported by 
Brunet et al., (20) who described contamina- 
tion rates of over 10.0%, with coagulase-neg- 
ative staphylococci topping the list. It is gener- 
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ally accepted that contamination of blood cult- 
ures by skin flora, particularly coagulase-neg- 
ative staphylococci, is essentially due to poor 
antisepsis of the skin during venipuncture 
(16). This could account for the high rate of 
potential contamination in paediatric patients, 
who are less cooperative during venipuncture 
and are subject to a variety of manipulations 
that can lead to contamination of blood cult- 
ures.     
 In terms of antibiotic resistance, the 
most frequently isolated Enterobacteriaceae 
(Klebsiella spp and E. coli) exhibited very high 
levels of resistance to amoxicillin-clavulanic 
acid and to the 3rd generation cephalosporins 
(3GCs). The main mechanism of resistance 
was the production of extended-spectrum beta 
lactamase (ESBL) in 60.0% and 64.5% of 
cases respectively in E. coli and Klebsiella spp. 
Similar results were reported in a Madagascan 
hospital in 2020, with ESBL-producing strains 
occurring in 62.2% of cases (21). In Casab- 
lanca Morocco and Tunisia respectively, preva- 
lence rates of 62.0% and 60.3% ESBL-produ- 
cing Enterobacteriaceae were reported in bac- 
teraemias (22-23). The strong involvement of 
ESBL-producing Enterobacteriaceae in bacte- 
raemia no longer needs to be demonstrated, 
leading to the empirical prescription of carba- 
penems, which remain the antibiotics of ‘last 
resort’. However, the widespread use of car- 
bapenems has led to the emergence of carba- 
penemase-producing strains. In this study, 
the resistance of strains to imipenem was 
5.0% and 7.0% for E. coli and Klebsiella spp 
respectively. Dridi et al., (23) reported that 
6.4% of Klebsiella strains were resistant to 
carbapenems. Boughattas et al., (9) and 
Cattoen et al., (24) described near-total sensi- 
tivities of E. coli to imipenem. In developed 
countries, the current trend is to use thera- 
peutic alternatives that avoid the use of carba- 
penems, such as piperacillin-tazobactam (25) 
or new antibiotics such as ceftazidime-avibac- 
tam and ceftolozane-tazobactam (26-27) which 
are not yet available in the West African coun- 
tries.      
 Methicillin-resistant S. aureus (MRSA) 
accounted for 13.0% of all isolates, and 87.0% 
were methicillin-susceptible (MSSA). Antibio- 
tic susceptibility data for S. aureus isolates 
from infections in France show the same trend 
with 86.0% of MSSA in hospital settings (14). 
Whereas in the case of MSSA bacteraemia, 
there is ample room for maneuver in terms of 
choice of antibiotics, the presence of MRSA 
bacteraemia considerably reduces the thera- 
peutic options, with the exception of vancomy- 
cin or daptomycin-based monotherapy and 
the use of the new 5th generation cephalos- 
porins such as ceftaroline and ceftobiprole 

(28-29). But like ceftazidime-avibactam and 

ceftolozane-tazobactam, 5th generation ceph- 
alosporins are not yet available in our country. 

Conclusion:  

 Escherichia coli, K. pneumoniae and S. 
aureus are the main bacteria responsible for 
bacteraemia in our hospital. The antibiotic 
resistance of these bacteria is very high. The 
introduction of rapid tests to detect resistant 
bacteria directly from blood culture broths is 
proving essential for the early adaptation of 
empirical antibiotic therapy. However, the 
high level of potential contaminants in blood 
cultures is not conducive to the optimal use of 
antibiotics. There is an urgent need to improve 
local blood culture practice and to assess the 
impact of contaminants on therapeutic deci- 
sions.  
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