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ORIGINAL PAPER

Epidemiology and etiology of blood stream infections in a Belgian burn wound 
center
Diana Isabela Costescu Strachinaru a, Jean-Luc Gallezb, Pierre-Michel François, Dries Baekelandtc, Marie- 
Sophie Paridaensc, Jean-Paul Pirnayd, Daniel De Vosd, Sarah Djebaraa, Peter Vanbrabanta,e, Mihai Strachinaruf 

and Patrick Soentjensa,g

aCenter for Infectious Diseases, Queen Astrid Military Hospital, Brussels, Belgium; bMicrobiology Laboratory, Queen Astrid Military 
Hospital, Brussels, Belgium; cBurn Center, Queen Astrid Military Hospital, Brussels, Belgium; dLaboratory for Molecular and Cellular 
Technology, Queen Astrid Military Hospital, Brussels, Belgium; eGeneral Internal Medicine, University Hospitals Leuven, Leuven, Belgium; 
fDepartment of Cardiology, Erasmus MC University Medical Center, Rotterdam, The Netherlands; gDepartment of Clinical Sciences, 
Institute of Tropical Medicine, Antwerp, Belgium

ABSTRACT
Background: Infections are a major cause of morbidity in burn patients. We aimed to inves-
tigate the epidemiology and antibiotic susceptibility of blood stream infections in order to gain 
a better understanding of their role and burden in our Burn Wound Center.
Methods: This retrospective epidemiological investigation analyzed data derived from medical 
files of patients admitted to our Burn Wound Center having had at least one positive blood 
culture between 1 January and 31 December 2018. We focused on the prevalence of causative 
agents in blood stream infections in function of the time after injury and on their drug 
sensitivity.
Results: Among the 363 patients admitted to our Burn Wound Center during the study period, 
29 had at least one episode of blood stream infection. Gram-negative organisms accounted for 
56,36% of the pathogens in blood stream infections, Gram-positives for 38,17%, and yeasts for 
5,45%. Pseudomonas aeruginosa was the most common bacterium (20%), followed by 
Staphylococcus epidermidis (16.36%), Escherichia coli and Klebsiella pneumoniae (9,09% each). 
A third of the Gram-negative isolates were multidrug resistant. Gram-positive cocci were 
isolated from blood cultures at a median of 9 days after the injury, earlier than Gram-negative 
rods (median 15 days). The main sources of blood stream infections were the burn wounds, 
followed by infected catheters.
Conclusions: Multidrug resistant bacteria must be considered when selecting empirical anti-
biotic therapy in septic burn patients. In our center, we need to update our antibiotic guide-
lines, to review the hospital infection control measures and to introduce routine typing 
technology.

KEYWORDS 
Burn wound; burn; blood 
stream infection; ICU; 
multidrug resistant

1 Introduction

Burns are one of the most common forms of trauma. 
Because of the important role of the skin as a barrier to 
microbial invasion, the risk of burn wound infection 
and systemic infection correlates with the size of the 
burn injury [1,2]. Besides the loss of the protective skin 
barrier, there are also several other factors that predis-
pose severely burned patients to septic complications: 
burn trauma causes a generalized immune deficit due 
to impaired function of both the cellular and humoral 
immune systems and the massive systemic inflamma-
tory response syndrome causes a general systemic 
disarray. Burn patients are more at risk of gastrointest-
inal translocation and are more likely to be ventilated 
and to require the use of invasive catheter and mon-
itoring devices [1,3]. During the past decades, the mor-
tality following burn injury has gradually declined as a 
result of improved burn wound management and 

reanimation techniques, but also as a result of the 
decrease over time of the average extent of burn injury 
[4–7]. Several factors have been shown to influence the 
outcome of burn victims, some patient-related, such as 
the presence of major risk factors for death (age 
60 years or over, total burnt surface area (TBSA) 
above 40%, the presence of inhalation injury) and 
some management-related: practices such as fluid 
resuscitation, early excision and grafting of the burn 
wound, continuous feeding of high-carbohydrate, 
high-protein diets, aseptic techniques employed in 
managing these patients, as well as the emergence of 
highly equipped and specialized burn wound centers 
(BWC) [1,7–13]. Blood stream infections (BSI) in 
patients with severe burn injuries are associated with 
longer durations of hospitalization and mechanical 
ventilation [14].

The aims of this study were to investigate the inci-
dence, etiology and antibiotic susceptibility of BSI in 
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our BWC in order to gain a better understanding of 
their impact, to issue actualized local antibiotic guide-
lines and to better monitor our preventive strategies.

2 Materials & methods

2.1 Study design

We conducted a monocentric retrospective observa-
tional study of all adult patients admitted to our BWC, 
which consists of a Burn Intensive Care Unit (BICU) with 
7 separate isolation 
rooms and a Burn Medium Care Unit (BMCU) with 16 
separate isolation rooms, having had at least one posi-
tive blood culture between 1 January and 31 
December 2018. Documentation of all bacterial and 
fungal blood isolates from the BWC was obtained 
from medical records retrieved retrospectively from a 
computerized, hospital-wide database. We collected 
the following data from the electronic medical records: 
demographic characteristics (age, sex, length of hospi-
tal stay, type of hospitalization unit), underlying dis-
eases, mechanism of burn, percentage of TBSA burnt, 
inhalation injury, delay between accident and admis-
sion to the BWC, length of mechanical ventilation, 
types of catheters and length of catheter usage, delay 
between the burn injury and the positive blood culture 
(BC), the clinicians’ diagnosis, type and length of anti-
biotic treatment and outcome at discharge. 
Furthermore, we gathered the antibiotic susceptibility 
analysis of all available blood, urine, sputum, wound 
and catheter cultures. To determine the relationship 
between BSI and infections in other clinical sites, a 
comparison was done between the isolates found in 
the BC and the results of the urine, sputum, wound and 
catheter cultures collected on the same day as the 
positive blood cultures or on the previous or the fol-
lowing day. When deciding on the origin of the septic 
episodes, the following elements were also taken into 
account: the patients’ clinical and radiological findings 
and the clinicians’ diagnosis at the moment of the 
positive BC result.

2.2 Ethics

This study was approved by the Institutional Medical 
Ethics Committee (reference CE 2018/81). Data collec-
tion required no contact with the patients and no 
clinical samples other than those relevant for their 
treatment were collected. Patient records/information 
were anonymized and de-identified prior to analysis.

2.3 Microbiological methods and definitions

All cultures were examined in the hospital’s microbiol-
ogy laboratory. Wound swabs were routinely obtained 
twice a week. BC was obtained from a peripheral vein 

when possible, using aseptic techniques to prevent 
contamination. When venipuncture was not possible 
because of extensive burn wounds, the BC was 
obtained via the external hub of the existing catheters. 
At least 10 ml of blood was collected, with aerobic 
bottles collected first. BC was examined using the 
BACT/ALERT System (BioMérieux, France). Microbe 
identification was done using MALDI-TOF MS 
(Biotyper IVD 4.2.80, Bruker Daltonics, Germany). 
Antimicrobial susceptibility testing was performed 
with the Vitek 2 system (BioMérieux, France). When 
necessary, additional testing was done using disk diffu-
sion or Epsilometer test (Etest), both manufactured by 
BioMérieux, France. The antimicrobial susceptibility 
was reported using the clinical breakpoints recom-
mended by the European Committee on 
Antimicrobial Susceptibility Testing (EUCAST), version 
8.0, 1 January 2018 [15].

BSI was defined as the isolation of bacteria and 
fungi that are not normally known to colonize the 
skin from at least one BC. Catheter-related blood 
stream infection (CRBSI) was considered positive in 
patients having an intravascular device and at least 
one positive BC result and a positive catheter tip cul-
ture with the same isolate. Central line-associated 
blood stream infection (CLABSI) was defined as BSI 
with clinical manifestations of infection and no appar-
ent source with the exception of the catheter [16–18]. 
For coagulase negative staphylococci (CNS), which are 
normal skin colonizing bacteria, positive BC was con-
sidered to be true BSI when at least two separate 
positive blood cultures with the same isolate were 
present or when a CLABSI or CRBSI was suspected 
because of clinical local catheter signs and/or a simul-
taneous positive catheter culture with the same isolate 
as in the BC was detected.

If a patient presented more than one positive BC 
during hospitalization, BC with positive results yielding 
the same organism that had been recovered from 
blood samples obtained in the previous 6 days was 
excluded when counting the number of BSI.

The percentage of TBSA burnt was calculated using 
the Wallace rule of nines. Bronchoscopy was per-
formed in patients with suspected inhalation injury to 
confirm the diagnosis.

Resistant bacteria were classified using the defini-
tions proposed by Magiorakos et al. [19]: multidrug- 
resistant (MDR) as non-susceptible to ≥1 agent in >3 
antimicrobial categories, extensively drug-resistant 
(XDR) as non-susceptible to ≥1 agent in all but ≤2 
categories and pandrug-resistant (PDR) as non-suscep-
tible to all antimicrobial agents.

2.4 Statistical analysis

Continuous data were presented as mean ± standard 
deviation or percentage (%) if normally distributed. 
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Abnormally distributed variables (such as duration of 
hospital stay) were represented by median values 
(range). Abnormally distributed values were compared 
using the Mann–Withney test. A p value of <0.05 was 
considered significant. All analyses were conducted in 
SPSS 21 (IBM, 2012).

3 Results

3.1 Descriptive epidemiology

A total of 363 patients were admitted to our BWC 
between 1 January and 31 December 2018. Seventy- 
nine were admitted to the BICU and 284 to the BMCU. 
Among the 363 patients, 315 were admitted for burn 
wounds, 10 for electrical burns, 7 for inhalation and/or 
CO intoxication without burn wounds, 6 for gas gang-
rene, 3 for necrotic fasciitis, 3 for degloving injuries, 2 
for frostbite injuries, one for a Stevens–Johnson syn-
drome and one for a Lyell syndrome. The remaining 15 
patients were former burn wound patients, readmitted 
for reconstructive surgery. During this period, a total of 
1810 BC were performed for the BWC patients, of 
which 95 were positive for one or more microorgan-
isms. We identified 42 episodes of BSI in 29 patients: 19 
(66%) patients had one episode, 8 (28%) had two 
episodes, one (3%) had three episodes and one patient 
(3%) had four episodes of BSI during hospitalization. 
Among the 10 patients with two or more BSI episodes, 
7 had BC yielding different bacteria and/or Candida 
species. For the three patients having positive BC 
growing the same bacterium, we relied on the clinical 
and biological evolution and on the clinicians’ diag-
nostic to differentiate between episodes. BC with posi-
tive results yielding the same organism that had been 
recovered from blood samples obtained in the pre-
vious 6 days was excluded when counting the number 
of BSI. The most common type of burn lesion in BSI 
patients was caused by fire (15 patients), followed by 
scald (3 patients), explosion (2 patients), unknown 
mechanism of injury (1 patient), and electrical injury 
(1 patient). The other BSI patients had been admitted 
for gas gangrene (2 patients), smoke inhalation, necro-
tic fasciitis, pyelonephritis, Stevens–Johnson syn-
drome, and Lyell syndrome (1 patient each, 
respectively). The demographic characteristics of our 
study group are presented in Table 1.

Among the seven deceased patients, three died 
during the septicaemic episode (one BSI involving an 
Enterobacter cloacae, one involving an Escherichia coli 
and one involving a Candida albicans). However, none 
of these deaths were directly attributed to the BSI, as 
the first patient died as a direct result of smoke inhala-
tion, and the other two patients, aged 75 and 76, 
respectively, had extensive wounds (TBSA burnt of 
25%, and 65%, respectively) and several comorbidities. 
A fourth and a fifth patient died of extensive wound 
infections (both with XDR Pseudomonas aeruginosa 
isolates) after the septicaemic episode had resolved. 
Two deaths had non-infectious causes: one patient 
died as a direct result of the extensive burn wounds 
and smoke inhalation and another of pulmonary 
embolism. The origin of the BSI was considered to be 
the burn wound in 15 cases (35,7%), CRBSI in 9 cases 
(21,4%), pneumonia in 2 cases (4,8%), pyelonephritis in 
2 cases (4,8%), CLABSI in one case (2,4%), abdominal in 
one case (2,4%) and endocarditis in one case (2,4%). In 
six cases (14,2%), the origin was attributed to both an 
infected catheter and the burn wound, as the isolates 
detected in the blood were also cultivated from the 
wounds and from the tip of the catheters, inserted in 
the proximity of the wounds. In five cases (11,9%) the 
origin of the BSI was uncertain (digestive translocation 
was suspected).

Thirty-two episodes of BSI (76%) were monomicro-
bial, 7 episodes (17%) involved 2 isolates and 3 epi-
sodes (7%) involved 3 isolates. A total of 55 pathogens 
were cultivated from the BC.

3.2 Microbiology

From the 55 culture isolates, Gram-negative bacteria 
accounted for 56,36% of the organisms, Gram-positive 
bacteria accounted for 38,18% and yeasts accounted for 
5,45%. Table 2 details the microorganisms isolated from 
the BC and their suspected starting points.

P. aeruginosa was the most common pathogen with 
11 cases (20%), followed by Staphylococcus epidermidis 
with 9 cases (16.36%), E. coli and Klebsiella pneumoniae 
spp pneumoniae with 5 cases (9,09%) each. The yeasts 
consisted entirely of Candida species: 2 cases (3,63%) 
of C. albicans and 1 case (1,81%) of C. glabrata. All 
Staphylococcus aureus isolates were susceptible to 
methicillin, while 90,90% of the CNS were resistant to 
methicillin. The only Streptococcus pneumoniae was 
susceptible to penicillin. All Enterococcus faecalis and 
the only Enterococcus faecium isolate were susceptible 
to ampicillin. All Gram-positive cocci (GPC) were sus-
ceptible to vancomycin. Among the Gram-negative 
rods (GNR), 7 isolates (22,58%) were MDR and 3 isolates 
(9,67%) were XDR organisms. The overall resistance 
rates of GNR to ciprofloxacin, piperacillin-tazobactam, 
ceftazidime, meropenem and gentamicin were 40%, 
23,33%, 26,66%, 23,33% and 10%, respectively. One 

Table 1. Demographic characteristics of the patients. SD: 
standard deviation.

Characteristics Total (n = 29)

Age (years), mean ± SD (range) 60 ± 19 (range 18–90)
Sex  

Male  
Female

19 (66%) 
10 (34%)

% Affected TBSA ± SD 
(range)

38 ± 20% 
(range 1–80%)

Overall mortality 7 (24%)

TBSA: total body surface area.
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of the K. pneumoniae spp pneumoniae strains exhibited 
resistance to colistin, confirmed by broth microdilution 
method. Two GNR (one K. pneumoniae and one Serratia 
marcescens) were ESBL-producing bacteria. Two K. 
pneumoniae spp pneumoniae were carbapenemase- 
producing (one produced OXA-48). The mechanism 
of resistance was not available for all isolates, as our 
laboratory did not have the necessary resources. The 
rates of resistance of the P. aeruginosa strains to cipro-
floxacin, piperacillin-tazobactam, ceftazidime, merope-
nem, tobramycin and gentamicin were 36,36%, 9,09%, 
9,09%, 27,27%, 18,18% and 9,09%, respectively. One P. 
aeruginosa isolate was MDR and one XDR. All 
Acinetobacter baumannii isolates were MDR and were 
resistant to fluoroquinolones, piperacillin-tazobactam, 
third and fourth generation cephalosporins and tri-
methoprim-sulfamethoxazole. Two-thirds (66,6%) of 
the A. baumannii isolates were resistant to carbape-
nems, but none were resistant to colistin, tobramycin 
or tigecycline.

In this study, BSI was diagnosed within 1 to 
126 days after hospitalization (median 11 days, 
IQR = 5–27). When analyzing the cohort of patients 
hospitalized for burn wounds, the median number 
of days from the burn injury to the occurrence of 
BSI was 15 days (IQR = 5–28). From the day of the 
accident, GPC were isolated in the blood culture the 
earliest after a median of 9 days (IQR = 5–31), 
followed by GNR with a median of 15 days 
(IQR = 6–27), C. albicans (26 days) and Bacillus 
cereus (126 days). Figure 1 details the time duration 
between injury and positive blood culture by 
classes of microorganisms and by source of 

infection and Figure 2 details the time between 
the injuries and the detection of the positive 
blood culture for each microorganism.

In this study, the most common pathogen 
encountered in the first week after the injury was 
S. epidermidis, followed by E. coli, P. aeruginosa and 
Enterobacter cloacae. While the GPC and the GNR 
are equally detected during the first 2 weeks after 
the injury, a marked shift to GNR is observed begin-
ning with the third week, with P. aeruginosa becom-
ing the dominant pathogen.

Table 2. Summary of microorganisms isolated from blood cultures and their suspected starting points.
Microorganism Total (%) Suspected origin of the blood stream infection

CRBSI CLABSI Wound CRBSI+Wound Abd Resp Urin Cardiac Unknown

GPC 20 (36,36%)
Staphylococcus epidermidis 9 (16,36%) 3 1 3 2
Staphylococcus capitis 1 (1,81%) 1
Staphylococcus haemolyticus 1 (1,81%) 1
Staphylococcus aureus 3 (5,45%) 1 1 1
Enterococcus faecalis 3 (5,45%) 1 1 1
Enterococcus faecium 1 (1,81%) 1
Streptococcus pneumoniae 1 (1,81%) 1
Streptococcus oralis 1 (1,81%) 1
GPR 1 (1,81%)
Bacillus cereus 1 (1,81%) 1
GNR 31 (56,36%)
Pseudomonas aeruginosa 11 (20%) 3 7 1
Klebsiella pneumoniae 5 (9.09%) 2 1 1 1
Escherichia coli 5 (9.09%) 3 2
Enterobacter cloacae complex 3 (5,45%) 1 1 1
Acinetobacter baumannii 3 (5,45%) 2 1
Enterobacter aerogenes 1 (1,81%) 1
Citrobacter freundii 1 (1,81%) 1
Serratia rubidaea 1 (1,81%) 1
Serratia marcescens 1 (1,81%) 1
Yeasts 3 (5,45%)
Candida albicans 2 (3.63%) 1 1
Candida glabrata 1 (1,81%) 1

GPC: Gram-positive cocci, GPR: Gram-positive rods, GNR: Gram-negative rods, CRBSI: catheter-related blood stream infection, CLABSI: central line- 
associated blood stream infection, Abd: abdominal, Resp: respiratory (pneumonia), Urin: urinary (pyelonephritis), Cardiac: endocarditis.

Figure 1. Boxplot representation of the time duration between 
injury and positive blood culture by classes of microorganisms 
and by source of infection. The GPC appeared after a median 
of 9 days, the GNB appeared after a median of 15 days and 
displayed an outlier (blue star), a P. aeruginosa that was 
cultivated 126 days after the injury. The time scale is 
continuous.
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4 Discussion

The overall mortality of patients exhibiting a BSI was 
24,1% in this study, comparable or lower to the mor-
tality reported in other similar studies [20–22]. 
Understanding the local epidemiology of our BWC 
and the extent of bacterial resistance is essential for 
developing actualized local antibiotic guidelines and 
for adapting the strategies designed to reduce hospi-
tal-acquired infections.

In this study, Gram-negative organisms accounted 
for 56,36%, Gram-positives for 38,17%, and yeasts for 
5,45% of the causative pathogens for BSI. Other BWC 
also reported a predominance of GNR in blood cultures 
[14,22–24]. Among the GNR, a third of the strains were 
at least MDR organisms (22,58% strains were MDR and 
9,67% strains were XDR organisms). The overall resis-
tance rates of the GNR to large spectrum antibiotics 
such as third-generation cephalosporins and merope-
nem were 26,66% and 23,33%, respectively. One of the 
possible explanations for this particular epidemiology 
could be a patient selection bias. Our BWC is one of the 
largest in the region and frequently receives patients 
with large TBSA burnt referred by other centers. The 
mean affected TBSA in this study was 38 ± 20%. Also, 
our BWC has agreements with some Eastern European 
and North African countries to accept transfers of 
severely burnt patients. These regions are known for 
reporting higher prevalences of MDR GNR [25,26]. 
Multidrug resistance is a known emerging problem in 
burn patients. In a study conducted by van Langeveld 
et al. [27], MDR infections resulted in longer hospitali-
zation, longer need for mechanical ventilation, and 
longer duration of antibiotic treatment. Also, in their 
study, burn patients with MDR infections were more 
likely to progress into a state of sepsis or organ failure. 
All those factors contribute to making the treatment of 
MDR infections in burn patients a challenge.

P. aeruginosa was the most common pathogen 
encountered in BSI in this cohort. Other BWC also 
reported P. aeruginosa as the most prevalent pathogen 
in BSI [22–24,28]. The use of hydrotherapy in the treat-
ment of the burn wounds, long hospital stays, previous 
administration of broad-spectrum antibiotics and 
delayed wound excision are all factors that provide a 
favorable niche for the development of P. aeruginosa. 
In this study, we found low rates of piperacillin-tazo-
bactam, ceftazidime and gentamicin resistance in P. 
aeruginosa. However, almost a third of the isolates 
showed resistance to meropenem. One of the P. aeru-
ginosa isolates was MDR and one was XDR. These 
findings were unsettling, as our center experienced 
MDR P. aeruginosa outbreaks in the nineties due to 
insufficient compliance with infection control mea-
sures and to selective pressure from systemic antibio-
tics and locally applied silver sulfadiazine-based 
antibacterial creams [29]. Unfortunately, neither geno-
typing nor serotyping was available for this study, 
making further differentiation of the isolates into dis-
tinct strains or clones impossible. Consequently, we 
could not further investigate the presence of known 
epidemic strains or differentiate between locally circu-
lating or imported strains. MDR P. aeruginosa strains 
can lead to therapeutic ‘dead ends’, requiring alterna-
tive strategies for treatment. In our center, bacterioph-
age therapy is increasingly considered as part of the 
salvage therapy for patients in whom no alternative 
solution is available [30,31].

In this study, the median number of days to the 
occurrence of BSI was 15 days after burn injury. Our 
data reflect those of other BWC [21,22]. In our cohort, 
GPC were isolated in the blood culture after a median 
of 9 days from the day of the accident, followed by 
GNR with a median of 15 days. The most common 
pathogen encountered in the first week after the injury 
and the second most isolated organism overall was S. 
epidermidis. Our findings confirm that infections by 
Gram-positive organisms are characteristic of the 
early period of burn injuries [1,32]. Subsequently, 
Gram-negative organisms gradually replace Gram- 
positives, as wounds are colonized with microbes 
derived either from the patient’s own gastrointestinal 
and upper respiratory flora or with organisms trans-
ferred via health-care workers’ hands or from the hos-
pital environment. Then, with delayed wound closure 
and an increase in the need for broad-spectrum anti-
biotics, further replacement with fungi and antibiotic- 
resistant bacteria takes place [1,32].

In this study, the majority of BSI originated in the 
burn wound. The burn wound was incriminated as 
the starting point in 35,7% of the episodes and in 
another 14,2% of the episodes, we could not establish 
with certainty if the exact origin of the BSI was the 
wound or the nearby inserted catheter, as the same 
organism was detected in the blood, wound and 

Figure 2. Time between injury and positive blood culture 
(each vertical line represents a positive blood culture). The 
time scale has been adjusted to discrete values.
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catheter tip cultures and the incriminated catheter 
had been inserted either just at or in proximity to 
the burn wound site. The second cause of BSI in this 
cohort were infected catheters. These findings are 
consistent with those published by Lee and al [22]. 
CRBSI is one of the most frequent hospital-acquired 
infections [33–36] and are even more frequent in 
burn patients, in whom venous catheters are fre-
quently inserted either just at or in proximity to the 
wound site because of the limited availability of intact 
skin. Given their proximity to the wound, the cathe-
ters can easily be contaminated, as demonstrated by 
Franceschi et al. [37]. Also, unlike other intensive care 
unit (ICU) patients, those with major burns cannot 
always be treated with common practices for pre-
venting catheter infections [38]. Therefore, the inci-
dence of CRBSI in patients in the BICU can be two to 
three times higher than that in patients in other 
ICU [39].

This study has several limitations. First, it is a small 
retrospective monocentric study, with a limited num-
ber of subjects and observed events. Due to the retro-
spective nature of the study, clinical data were 
sometimes incomplete so we relied upon the final 
diagnostic encoded by the clinician. Therefore, it is 
highly probable that some of the CNS detected in the 
BC were actually contaminants and that CNS BSI were 
overdiagnosed and overtreated. Another limitation is 
that no distinction was made between patients 
admitted to the BICU and the BMCU, mainly because 
some patients alternated between these locations, 
making it difficult to establish where they were 
infected. One limitation derives from the fact that 
our BWC uses hydrotherapy in the treatment of 
burn wounds, which is not the case in all centers. 
Therefore, our results cannot be extrapolated to 
BWC using other treatment protocols. Our study also 
has several limitations regarding the microbiology 
methods. Due to the extensive wounds presented 
by some of the patients, blood cultures drawn by 
the venipuncture of a peripheral vein were not always 
possible and we sometimes had to rely on blood 
cultures collected through the external hub of the 
catheters, which increases the risk of blood culture 
contamination. Another important limitation is the 
lack of strain typing data. Currently, neither serotyp-
ing nor genotyping nor other fingerprinting technol-
ogy is available in routine in our hospital. Also, the 
mechanism of resistance was only available for some 
MDR isolates, as our laboratory did not have the 
possibility to do specific testing, such as carbapene-
mase detection, in 2018. Finally, the timespan of 1 
year was too short to detect any significant trends in 
the evolution of pathogen diversity or antibiotic resis-
tance patterns.

Nevertheless, the current study allowed us to have a 
better understanding of our local epidemiology. In the 

future, we aim to implement a strain fingerprinting tech-
nique and a prospective surveillance system of CRBSI.

5 Conclusions

In this study, Gram-negative organisms accounted for 
the majority of the causative agents of BSI in burned 
patients. The most commonly encountered pathogen 
in BSI was P. aeruginosa. In our center, MDR bacteria 
must be taken into consideration when choosing 
empirical antibiotics in severe burn patients prior to 
receiving the results of the microbiological culture 
tests. In this cohort, the first two causes of bacteremia 
were burn wounds, followed by infected catheters. In 
addition to updating the local antibiotic guidelines, we 
need to review the bundles of hospital infection con-
trol measures and to introduce routine typing 
technology.
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