Daye, et al. ] Infect Dis Ther 2023, 11:5

Journal of Infectious Diseases & Therapy

ISSN: 2332-0877

Prevalence and Factors Associated with Death in Healthcare-Associated
Bacteremia in the Fann National University Hospital, Infectious and Tropical

Diseases Department

Daye KA™, Ndéye Maguette Fall', Aminata Massaly’, Khady Sall', Ngoné Diaba Diop', Aboubacar Sidikh Badiane', Daouda Thioub’,
Khardiata Diallo’, Ndéye Aissatou Lakhe’, Viviane Marie Pierre Cisse’, Assane Diouf', Louise Fortes? and Moussa Seydi'

"Clinic of Infectious and Tropical Diseases, Fann National University Hospital, Fann, Dakar, Senegal
2Clinic of Infectious and Tropical Disease, Dalal Diam Hospital, Dakar, Senegal

e

Abstract

Background: Healthcare-associated bacteremia is a real public health problem because of its high morbidity and mortality. The objectives
of this study were to describe the characteristics of bacteremia and to identify death — associated factors.

Methods: This was a retrospective, descriptive and analytical study based on the records of patients hospitalized in the department of
infectious and tropical diseases, whose diagnosis of healthcare-associated bacteremia was retained during the study period from January
1, 2016 to December 31, 2017.

Results: Fifty-two cases of healthcare-associated bacteremia were collected. The hospital prevalence was 2.6%. Male sex was predominant
with a sex ratio=1.2. The average age was 42 + 16 years. Twenty-two patients were HIV-infected. The majority of patients (32 cases) had
been on antibiotics before their current hospitalization. Regarding the reasons for hospitalization, pulmonary signs dominated the series,
followed by neurological and gastrointestinal signs with respectively 27, 26 and 18 cases. Invasive devices were dominated by peripheral
venous catheters (100%) followed by urinary catheterization (87%). The main germs found were Staphylococci (26.6%), Enterobacter
spp (23.5%), Klebsiella pneumonia (18.7%) and Escherichia coli (14.1%). Staphylococci were highly resistant to cefoxitin (88.2%) and
methicillin (70%). There was a high level of resistance of gram-negative bacilli to 3™ line cephalosporin. Case fatality was 35%. Acute renal
failure (p=0.01) and male gender (p=0.05) were associated with the occurrence of death.

Conclusion: Healthcare-associated bacteremia is a real public health problem. Standard hygiene measures play an important role in the

control of these infections.

Keywords: Healthcare; Associated bacteremia death; Omicron
variant; Respiratory distress

Introduction

The resurgence of Multi-Resistant Bacilli (MRB) in hospitals is
a worldwide phenomenon observed for all bacterial species but to
varying degrees depending on the country and the department. These
bacteria are more dangerous in certain infections such as bacteremia,
in particular due to the delay in introducing effective treatment, which
is consequently a factor in excess mortality [1]. In fact, the lethality
attributable to this healthcare-associated bacteremia is estimated to
be between 10 and 50% [2]. In France, the last National Prevalence
Survey (NPS) was conducted in 2017 and the overall prevalence rate of
healthcare-associated infections was 5.21%; bacteremia represents the
fourth most frequent infectious site with a prevalence of 0.6% [3]. In the
United States, the latest prevalence survey conducted in 2015, shows a
prevalence of healthcare-associated infections of 3.2% including 0.41%
of healthcare-associated bacteremia [4]. In resource-limited countries,
the prevalence of healthcare-associated infections is 2 to 20 times
higher than in developed countries. In Africa, the prevalence ranges
from 2.5 to 14.8% depending on the study [5]. Senegal, like other
countries with limited resources, is also faced with the emergence of
these healthcare-associated infections. The studies conducted show
prevalence of healthcare-associated infections that range from 4 to
13.8% [6]. In the Fann Hospital, it was estimated at 10.9% in 2007 and
in 2010, healthcare-associated bacteremia represented 46.7% of HAIs
in the infectious and tropical diseases department [7-9]. Also, the
emergence and increase of bacterial resistance to antibiotics further
complicates the management of healthcare-associated bacteremia. In
Senegal, in order to eliminate or at least reduce this scourge, control
actions have been taken, precisely with the creation of a Nosocomial
Infections Control National Program as well as a control committee
within each health care facility. But few data are available on the extent

and the problems related to this healthcare associated bacteremia. This
is why we conducted this study, in order to:

o Determine the prevalence of healthcare-associated bacteremia
in the infectious diseases department of the Fann National University
Hospital

o Describe the epidemiological, clinical, bacteriological, therapeutic
and evolutionary aspects of healthcare associated bacteremia,

« Identify factors associated with death.
Materials and Methods
Type of study

This was a retrospective descriptive and analytical study conducted
from records of patients hospitalized in the department of infectious
and tropical diseases from January 1, 2016 to December 31, 2017.

Inclusion criteria: Were included in this study, all patients,
hospitalized in the Infectious and Tropical Diseases Department during
the study period and for whom the diagnosis of healthcare associated
bacteremia was made with bacteriological evidence.
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Variable Definitions: To facilitate the retrospective collection of
chart items, the following definitions were used.

An infection is said to be associated with care: If it occurs during
or after the treatment (diagnostic, therapeutic, palliative, preventive or
educational) of a patient, and if it was neither present nor incubating at
the beginning of the treatment [8].

Bacteremia: It defined as the presence of at least one positive blood
culture (justified by clinical signs), except for the following organisms:

Coagulase-negative staphylococci
Bacillus spp. (except B. anthracis)
Corynebacterium spp.
Propionibacterium spp.

Micrococcus spp.

or other saprophytic or commensal microorganisms with
comparable pathogenic potential, for which two positive blood cultures
for the same microorganism, taken at different punctures, at different
times, and within a short interval (a maximum of 48 hours is usually
used), are required [10]. This bacteremia must occur 48 hours after
admission or contact with the health care facility to be considered as
associated with care.

Multi-Resistant Bacilli (MRB)

These  are  extended-spectrum  beta-lactamase-secreting
Enterobacteriaceae  (ESBL), methicillin-resistant  Staphylococci,
Pseudomonas and Acinetobacter resistant to ticarcillin and/or
ceftazidime, and Streptococci with decreased susceptibility to penicillin
G.

Non-inclusion criteria: Patients treated for bacteremia whose
records were incomplete and unusable, i.e., without documentation of
blood culture data, were not included.

Data collection: Data were collected from a standard questionnaire
including:

Socio-demographic characteristics: age, sex, geographical
origin and profession

site of infection, comorbidities, history of hospitalization,
previous antibiotic therapy, blood count, urea, creatinine,
C-reactive protein, aspartate aminotransferases, alanine
aminotransferases, Prothrombin Level (PT), bacteriological
data and resistance profile of isolated bacteria

Evolutionary and therapeutic data

Data entry and analysis: Data entry was performed with Epi-Info
version 7 software and the exploitation was done with R software. The
qualitative variables were expressed in proportions and the quantitative
variables in mean standard deviation in case of normal distribution, in
median with the extremes if necessary. For the bivariate analysis, the
factors associated with death were identified by comparing the different
variables. The difference was statistically significant if p<0.05.

Results
Epidemiological aspects

During our study period, 52 cases of associated bacteremia were
recorded out of a total of 1987 hospitalized patients, i.e., a hospital
prevalence of 2.6%. The total number of Healthcare-Associated
Infections (HCAI) was 123 cases, i.e. a proportion of bacteremia of
approximately 42.3%. The predominant sex was male with an M/F ratio
of 1.2. The average age was 42 + 16 years and the 40-60-year age group
represented more than half of the patients (51.9%). The majority of
patients lived in suburban (46.2%) and rural (42.3%) areas. Among the
52 cases of healthcare-associated bacteremia, 22 were living with HIV
(42%). Other comorbidities such as chronic renal failure (4%), diabetes
(2%) and high blood pressure (2%) had also been found (Table 1).

Clinical aspects

A recent previous hospitalization had been noted in 33% of cases
and its duration was less than 10 days in 53.9% of cases, with a mean
of 13 days + 10.3 (1;35). Of the patients with a previous hospitalization,
94% were hospitalized in the medical department and the reasons
were diverse and varied (headache, fever, gastroenteritis). The majority
of patients (61.5%) had been on antibiotics before their current
hospitalization. Amoxicillin-clavulanic acid (20%), Ceftriaxone (16%),
Ciprofloxacin (9%), Cotrimoxazole and Metronidazole (7% each) were
the most used molecules (Table 2).

o Bioclinical characteristics: reasons for hospitalization,

Variables Number Percentage (%)
Geographic origin

- Sub-urban 24 46.2

- urban 22 42.3

- rural 5 9.6

Sex

- Male 28 53.9

- Female 24 46.1
Age range (years)

- <20 6 11.5

- 20-40 13 25

_ 40-60 27 51.9

- > 60 6 11.5
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Marital status

- Married 26 50
- Bachelor 17 32.7
- Widower 5 9.6
- Divorced 4 7.7
Occupation
- Employee 1 21.2
- Unemployed " 21.2
- Student 6 1.5
- Informal sector 6 1.5
Comorbidities
- Yes 38 73
- No 14 27

Table 1: Distribution of patients according to socio-demographic aspects.

Variables Number Percentage (%)
Previous hospitalisation

- Yes 17 33

- No 34 65

- Not specified 1 2

Hospital ward

- Medicine 16 94

- Surgery 1 6
Previous antibiotherapy

- Yes 32 61

- No 17 327

- Not specified 3 5.8

Table 2: Distribution of patients according to medical history.

Regarding the reasons for current hospitalization, pulmonary signs
dominated the series, followed by neurological and gastrointestinal
signs with 27, 26 and 18 cases respectively. Care-associated bacteremia
occurred during the first 20 days of hospitalization, mainly between the
10th and 20th day (56%). Another infection associated with care was
identified in 19 patients (36.54%). They were urinary (14 cases), genital
(2 cases), cutaneous (2 cases) or ENT (1 case). The invasive devices
were dominated by peripheral venous catheters (100%) followed by
urinary catheterization (Figure 1 and Table 3).

Paraclinical aspects

In our series, the mean hemoglobin level was 8.81 + 2.6 g/dl, with
extremes of (4.1-14.6). The mean white blood cell count was 11521.9
+10079.6/mm3 with a range of (2200-56280). Hyperleukocytosis was
found in 21 cases (40.38%) and leukopenia in 5 cases (9.62%). The
C-reactive protein assay was performed in 50 cases and showed a mean
level of 119.52 + 89.42 (mg/L), with extremes of (6-431.17) the mean
creatinine level was 16.9 + 21.8 (4-127). The blood culture was single-
microbial in 62% of cases. A total of 11 germs were isolated (Table
3) and the most frequent among them were Staphylococci (26.6%),
Enterobacter spp (23.5%) and Klebsiella pneumonia (18.7%) (Table 4).

Among the 17 strains of Staphylococciisolated, % had high resistance

to some antibiotics, including Penicillin (82.4%), Cefoxitin (88.2%),
Methicillin (70.6%). However, no resistance was found for Vancomycin
and Colistin (Table 4). The Streptococcus strains isolated were all
sensitive to Imipenem, Vancomycin, Colistin and Chloramphenicol.
However, resistance to methicillin, penicillin and cefoxitin was noted
with 21%, 18% and 22% respectively.

The Enterobacter spp strains expressed resistance to Cephalosporins,
Amoxicillin and Ciprofloxacin (60%). For the 9 Escherichia strains, 3/4
of them were also resistant to 3rd generation cephalosporins (88.9%), to
amoxicillin (88.9%) and to quinolones. The same was true for Klebsiella
pneumonia strains, which were all resistant to C3G (100%) and to
Quinolones. Concerning the Enterococcus strains isolated, they both
presented a total resistance to Ampicillin and Fosfomycin. As for the
Acinetobacter strains, they showed high resistance to C3G and they were
both sensitive to Colistin and Fosfomycin. For Serratia, they showed
total resistance to several families of antibiotics but were 100% sensitive
to C3G and Chloramphenicol. The Citrobacter strain isolated showed
total resistance to Amoxicillin, Cephalosporins and Ciprofloxacin. It
was sensitive to Chloramphenicol, Fosfomycin, Colistin and Imipenem.
The same was true for Flavobacterium. The isolated Pseudomonas strain
expressed several resistances to almost all families of antibiotics (Table
5).
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Figure 1: Distribution of HCA bacteriemia by time of onset.

Reason for current hospitalization Number Percentage

Tuberculosis 17 30.9

Other pulmonary infections 5 9.1

Meningitis and/or encephalitis 5 9.1

Severe malaria 3 55

Others 22 45.5

Exposure factors

Venous catheters 52 100

Urinary catheter 45 87

Nasogastric tube 26 50

Bed sores 4 8

Table 3: Distribution of patients according clinical aspects.

Gram Bacteria Number Percentage
Staphylococcus 17 26.6

Gram positive
Streptococcus 2 3.1
Enterobacter spp 15 235
Klebsiella pneumonie 12 18.7
Echerichia coli 9 141

Gram negative Acinetobacter 2 3.1
Enterococcus 2 3.1
Flavobactérium 2 3.1
Others (Serratia, Citrobacter,
Pseudomonas) 3 4.6

Table 4: Distribution of healthcare-associated bacteremia cases according to the germs isolated on blood culture.
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Antibiotics Enterobacter spp E. coli K. pneumoniae Staphylococcus

Resistance (%)
Amoxicillin 80 88.9 91.7 11.8
Penicillin G 6.7 0 25 82.4
Methicillin 6.7 0 25 70.6
Ceftazidime 66.7 77.8 91.7 11.8
Cefepime 66.7 77.8 83.3 11.8
Cefoxitin 80 33.3 50 88.2
Cephalosporin 80 88.9 100 29.4
Piperacillin 66.7 55.6 33.3 17.6
Carbapenem 0 11 0 0
Kanamycin 33.3 22.2 0 52.9
Gentamicin 40 44.4 50 52.9
Amikacin 6.7 0 0 17.6
Fusidic acid 5.9
Tetracyclin 6.7 0 0 11.8
Vancomycin 0 0 0 0
Ciprofloxacin 60 77.8 83.3 52.9
Levofloxacin 26.7 55.6 33.3 5.9
Colistin 0 0 0 0
Fosfomycin 46.7 55.6 33.3 23.5

Table 5: Resistance profile of the isolated bacteria.
Therapeutic and evolutionary aspects

The majority of healthcare-associated bacteremia were treated
with a single antibiotic, and Imipenem with 19 cases (61%) was the
most used molecule. The two most commonly used antibiotics in
dual therapy were Vancomycin and Amikacin. The combinations of
antibiotics used in poly-antibiotic therapy were diverse and varied. The
average duration of antibiotic therapy was 8.7 + 2.6 days (2-15). The
average length of hospitalization was 25.8 + 14.2 days (6-68). Of the 52
patients, 18 died, with a case fatality rate of approximately 35%. Acute
renal failure (p=0.01) and male gender (p=0.05) favored death.

Discussion

Since over a 24-month period, we collected 52 cases of healthcare-
associated bacteremia out of a total of 1987 patients and 123
healthcare-associated infections. Thus, the study found a hospital
prevalence of healthcare-associated bacteremia of 2.61%. This low
percentage, compared to the reality, can be explained on one hand
by the high denominator (1987 patients) and on the other hand by
the fact that many cases were not eligible because they did not meet
the CDC definition of healthcare-associated bacteremia. This under-
diagnosis could also be due to the low request for blood cultures and/
or unmet sampling conditions [6]. All this is due to our patients’ low
living standards and/or our poor technical facilities. In Morocco, the
prevalence of bacteremia is similar with 3% [10]. In Senegal, Lakhe,
et al,, found a slightly higher rate (4.11%), which could be explained
by the fact that his study included both community-acquired and
healthcare-associated bacteremia [11,12]. However, the prevalence of
healthcare-associated bacteremia in the total number of HCAIs in our
study was 42.3%. Bacteremia comes therefore second behind urinary
tract infections (82.1%). In 2010, an incidence survey carried out at the
Infectious and Tropical Diseases Department by Fortes, et al., in Dakar
(Senegal) found a similar result to ours (46.7%).

Males were predominant with a sex ratio of 1.2. Similar ratios were

found by Diallo and Wendy [13,14]. However, in the literature, women
contracted more healthcare-associated bacteremia, as reported by
Wassa (sex ratio of 0.79) or Moumile and Seydi (53%), and by Lefort,
et al., [10,13-15]. Several studies have shown that the proportion of
women with nosocomial infections in general is higher than that of
men [6,16-17]. The mean age was 42 £16 years comparable to the mean
found by Wendy, Fortes (43 years), Badaoui (40 years) and by Dia, et al.,
(41.4 years) (7,9,12,16). This could be explained by the fact that most
of the patients hospitalized in the infectious diseases department are
adults. As for the existence of a defect, it was found in 38 patients. It
was mainly HIV infection (22 patients or 42%). This can be explained
by the fact that the infectious diseases department of Fann Hospital
is the reference department in Senegal for patients living with HIV
case management. Moreover, in this department, 60% of the beds are
occupied by PLWHA [18]. Bacteremia associated with care occurred
during the first 20 days of hospitalization, especially between the 10th
and 20th day (56% of patients). This delay was similar to that found
in a multicenter study in Spain [19-21]. On the other hand, the study
carried out by Sagne, et al., at Aristide LeDantec the National University
Hospital found a smaller average of 3.88 days [2-9,21]. In 19 of our
patients (36.5%), a second infection associated with care was found. It
was mainly urinary (14 cases), followed by genital and skin infections
(2 cases) or ENT (1 case). In fact, in the literature, among the least
frequent infections, we note soft tissue infections, skin, genital and joint
infections [21]. Urinary tract infections, on the other hand, are one of
the most frequent infections, especially in medical wards [7,20]. They
also constitute the entry point for half of the cases of bacteremia [22-
24]. In terms of invasive devices, all patients with healthcare-associated
bacteremia had a peripheral venous catheter (100%). Peripheral venous
catheters may indeed constitute an entry point for these healthcare-
associated bacteremia (secondary bacteremia via catheter-related
infection) [7]. The same holds true for the nasogastric tube, which
would further favor the occurrence of nosocomial pneumopathy, and
by ricochet, nosocomial bacteremia [10]. In our study, the patients who
had a nasogastric tube represented half of the population (50%). This
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high rate could be explained by the recurrent use of gastric tubes for
the diagnosis of pulmonary tuberculosis, in addition to its classical
use, i.e. parenteral nutrition, in case the patients condition required
it. The different time period of catheterization which could also be
factors favoring bacteremia, were not recorded in our study; the risk
of infection increases with a time of period of more than 72 hours [25].

The mean white blood cell count was 11521.92 + 10079.6/ mm3
(2200-56280); C-reactive protein was measured in 50 patients, with a
mean level of 119.5 + 89.4 mg/l. Creatinine levels were measured in 50
patients, with an average of 17 + 21.8 mg/l (4-127). The blood culture
was mono-microbial in 62% of the samples; similar data have also been
found in the literature [13,26].

In terms of gram staining, gram-negative bacilli dominated the
series with 70% of cases. The main germs detected in our study were
Staphylococcus (26.6%), Enterobacter spp (23.5%), Klebsiella pneumoniae
(18.7%) and Escherichia coli (14.1%). It can therefore be noted that
Enterobacter were the most frequently isolated germs during the study,
with Enterobacter spp. at the top of the list. In fact, these Enterobacter
have become an increasing cause of healthcare-associated bacteremia
[27]. For his part, Compaore, during his prevalence survey “on a given
day” in the Mother and Child Department of Dakar Military Hospital
in 2009, recalled that his 3 documented cases of infection were gram
negative bacilli [28]. At the same time, this finding had already been
made in 2007 and 2008 in Dakar in various level 3 hospitals during
prospective studies of bacterial agents after an infection. Nearly
78% of the bacteria isolated were enterobacteria [27]. However,
taken separately, Staphylococci remain the germs that cause the most
healthcare-associated bacteremia. This result is similar to that obtained
in a study carried out at Aristide Le Dantec the National University
Hospital, which found a rate of 29% [29]. Staphylococci were responsible
for 58% of catheter-related infections, 37% of surgical site infections,
and 36% of bacteremia in France in 2000 [30]. Their frequency could
be explained by their nosocomial nature, linked to the increase in
invasive procedures: implantation of foreign material, insertion of
perfusion or chemotherapy catheters, etc. [31]. The staphylococcal
strains isolated were found to be resistant to methicillin in (70.6%). In
Kenya, the prevalence of Methicillin-Resistant Staphylococcus aureus
(MRSA) was smaller, 53.4% [32]. This is also found in Mediterranean
countries such as Egypt, Greece and Cyprus with rates of 48, 45 and
52% respectively [20,33]. None of the strains was resistant to imipenem,
and vancomycin or colistin offered possibilities of treatment with these
molecules. However, the high cost of treatment of these different
molecules is an obstacle to their use. The presence of ciprofloxacin in
type IB pharmacies exposes it to overuse and therefore to the possibility
of resistance to this molecule as noted in our study (59.2%).

Furthermore, we confirm the results of numerous studies that have
shown that Klebsiella pneumoniae, Escherichia coli, and Enterobacter spp
are the predominant species of ESBL [34,35]. These ESBL enterobacteria,
grouped together, remain in the majority in our study (68.8%) with :
Klebsiella pneumoniae (14.1%), Escherichia coli (18.7%) and finally
Enterobacter (23.5%). Poor hygiene conditions, the often anarchic
antibiotic prescription and the non-respect, or even the ignorance of
asepsis elementary rules of asepsis such as the drawing blood or other
pathological products without wearing gloves and the handling or
irrational use of invasive devices often select the most resistant of these
microorganisms. Thus, their frequent transmission between patients
ends up creating an infection in many of them. In addition, they are
resistant to several families of antibiotics: Cephalosporins, Quinolones,
Macrolides, among others. The 2007 Dakar prevalence survey found
that 50% of the BMR isolated were enterobacteria, with Enterobacter
cloacae in the lead: producer of Extended-Spectrum Beta-Lactamase

(ESBL), then Escherichia coli: high-level penicillinase secretor;
there was also Pseudomonas aeruginosa: resistant to ticarcillin and
ceftazidime [6]. At the same time, the Pseudomonas strain isolated in
our study expressed resistance to almost all antibiotics; only Imipenem,
Amikacin, Colistin and Chloramphenicol were susceptible. Elsewhere,
in Brazil for example, a study in 2007 revealed that 77% and 55% of
Pseudomonas strains were resistant to aztreonam and Amikacin
respectively [36].

Care-associated bacteremia was treated in 78.9% of patients and
among them mono-antibiotic therapy was the most prevalent in %
(76%), led by Imipenem (61%). Contrary to the majority of studies in
which Ceftriaxone was the most used molecule either as monotherapy
or in combination with either Gentamicin alone or with Gentamicin,
Spiramycin, and Metronidazole [10]. This frequent use of Ceftriaxone
was noted in Cote d’Ivoire (53%) in 2015, in Burkina Faso (70%) in
2011, and also, in a France (44.1%) study on the antibiotic therapy of
bacteremic patients admitted to the emergency room in 2007 [27,37,38].
In bi or tritherapy, Vancomycin, Fucidic acid and Amikacin are the
most used molecules in our study. Moreover, we could not differentiate
between probabilistic treatment and adapted treatment after antibiotic
susceptibility testing. The reason for this was that most of the patients’
files did not contain details in this respect. Moreover, it should be
remembered that our study was carried out in an infectious and tropical
diseases department where the majority of patients were already being
treated with antibiotics. The readjustment of the treatment was made
directly towards molecules that were more sensitive to these bacteria,
namely imipenem (61%). The average duration of antibiotic therapy
was 8.7 £ 2.6 days. A study of 55 patients with S. aureus bacteremia
on a catheter, associated with a 1992 literature review of the literature,
allowed the authors to conclude that intravenous treatment should not
be less than 10 days and that it was not necessary to continue it beyond
14 days [22]. In Canada, Thosmas found a median time period of 11
days in his study of 100 bacteremic patients, close to that found in our
series [39].

Among our 52 patients, 18 died, i.e. a lethality of about 35%. Indeed,
bacteremia associated with treatment often worsens patients’ condition
and impairs their vital prognosis. Thus, a case fatality rate of 30-50%
has been frequently reported in the literature [33]. Acute renal failure
(p=0.01) and male gender (p=0.05) would favor death. Indeed, the
literature shows that the condition of patients with healthcare-associated
bacteremia admitted to a nephrology department or those with renal
disorders was associated with death [12,23,40]. Moreover, this was the
only parameter that seemed to have an influence on lethality, contrary
to several other studies where other factors, whether clinical (reasons
for hospitalization such as sepsis, confusion, history of hospitalization;
altered general condition and immunosuppression, comorbidities,
invasive devices or paraclinical (hypoalbuminemia, moderate fever or
hypothermia, elevated CRP) influenced death [12,41-43].

Conclusion

The morbidity and mortality related to bacteremia, particularly
to healthcare-associated bacteremia remain a real concern. Hence the
significance of a rational prescription of antibiotics and the strict respect
of hygiene measures during treatment. This will limit the emergence of
multi-resistant bacteria but also the incidence of healthcare-associated
infections.
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