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Introduction

The presence of viable micro-organisms (MOs) in the
blood usually means a systemic infection with high mor-
bidity and mortality. It may be associated either with the
failure of host defences to contain the infection of a re-
mote source or with the failure of treatment to eradicate
the infectious source.1 However, positive blood cultures
may also be due to sample contamination or transient and
self-limited bacteraemia, which has a better outcome.2 Tran-
sient bacteraemia after medical intervention has been de-
scribed3 - it can be dangerous when patients have previ-
ous heart valve damage. It has been demonstrated during
odontological procedures,4 urological instrumentation,5 sig-
moidoscopy,6 minor cutaneous surgery,7 and intravascular
catheter placement.8

In burn patients, bacteraemias produced by cutaneous
surgery are ten times more frequent than in immune-com-
petent patients.9,10 This difference has also been attributed
not only to the immune system dysfunction that follows a
thermal insult but also to the degree of wound contami-
nation.

In spite of experimental descriptions in which endo-
toxaemia triggered haemodynamic changes indistinguish-
able from sepsis,11,12 there has been insufficient clinical ev-
idence to support the hypothesis that bacteraemia induced

by wound manipulation would have immediate clinical con-
sequences. Prophylaxis with antibiotics would not there-
fore change the natural history of these bacteraemias.13,14

On the other hand, antibiotics can be associated with
side effects such as allergic reactions, organ damage, high
cost, and the generation of MOs with antibiotic resistance.15

A study conducted in England16 showed that, in half of the
hospitals considered, prophylactic antibiotics were admin-
istered for some specific surgery. Furthermore, in three out
of the 39 hospitals, antibiotics were used in all surgical
manoeuvres, even simple dressing changes. Mozingo et al.17

suggested the use of prophylactic antibiotics in patients
with a high risk of bacteraemia, such as those with burns
in more than 40% TBSA and more than 10 days post-burn. 

The low availability of allografts and the high cost of
biosynthetic skin substitutes prolong open wound duration
in our unit, which can increase bacteraemic risk.18

The objective of this prospective trial was to deter-
mine the incidence, aetiology, and complications of peri-
operative bacteraemia during escharectomy in burn patients.

Materials and methods

Design: prospective observational study.
Period: from May 1999 to December 2000 (20 months).
Study group: 35 surgical procedures (SPs) with gen-
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eral mixed anaesthesia were studied in 18 burn patients. 
Inclusion criterion: escharectomy of acute burn wound. 
Exclusion criteria: antibiotics started within 72 h, ab-

sence of undamaged site from which to obtain a contam-
ination-free blood sample.

Cultures: surface wound skin cultures were taken af-
ter cleaning with crystalloid solution.

Blood culture (BC): an undamaged skin preparation
was made with isopropanol 70% and iodopovidone. BC1:
the first sample was taken during anaesthesia induction.
BC2: the second sample was taken while escharectomy
was being performed. BC3: the third sample was taken be-
fore the patient awoke after anaesthesia. 

Antibiotics: eight patients were receiving antibiotics as
treatment (four burn wound infections, two pneumonias,
two central venous catheter-related infections) during 14
SPs, but none as prophylaxis. 

Severity scale: APACHE II19 scores were recorded on
day 1 and multi-organ dysfunction (MOD) from Marshall20

was recorded on the day of surgery.
Complications: intra-operative complications,

hypotension, cardiac arrhythmia.
Post-operative complications: fever (> 38 ºC),

hypotension (< 90 mm Hg systolic arterial pressure or de-
crease of 40 mm Hg from normal), oliguria (< 0.5 ml/kg
urine output in 3 h). 

Definitions
Bacteraemia: viable MOs in the blood.
Primary bacteraemia: the same bacteria in two or more

consecutive blood cultures.
Transient bacteraemia: bacteria were isolated in only

one blood sample.
Bacteraemia related to escharectomy: bacteria isolat-

ed in blood sample while escharectomies were performed.
Wound colonization: MOs isolated from burn wound

without any evidence of clinical infection.21

Source of bacteraemia: the eschar was considered the
source of bacteraemia when the bacteria isolated in the
wound and blood shared the same phenotypic features. 

Statistics: chi square was used to assess differences
between categorical variables, and the Student test was
used for differences between averages.

Results

Thirty-five surgical procedures in 18 patients with
acute burns caused by fire, hot liquids, and high-energy
electricity were evaluated. The average TBSA was 34%
(range, 6-80%), APACHE II 8.5 (range, 2-32), age 36.8
yr (range, 6-80), and SPs 1.9 (range, 1-5) (Table I). 

In 16 out of the 105 blood samples (15%), bacter-
aemias were confirmed. This also occurred in 10 out of
the 35 surgical procedures (28%) studied. TBSA was sta-

tistically different in procedures where positive blood cul-
tures were observed (31.5% vs. 54%, p < 0.01). No sig-
nificant statistical differences were found as regards evo-
lution time, APACHE II, MOD, percentage of excised
wound by procedure, and antibiotics (Table II). 

Bacteraemias were found in 10 SPs. Only one patient
had the three blood cultures (BC1, 2, 3) positive with the
same MO (Streptococcus pyogenes). This was therefore
primary bacteraemia. The other bacteraemias were tran-
sient, with a positive BC1 in four out of 34 (11%), a pos-
itive BC2 in six out of 34 (17%), and a positive BC3 in
three out of 34 (8%) (Fig. 1). 

Fig. 1 - Blood cultures.

Fig. 2 - Concordance between MO isolated in blood and eschar.

Fig. 3 - Relationship between bacteraemia and days after burn.
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Patients Surgical procedure TBSA (%) Age (yr) Escharectomy (%) Aetiology Outcome
1 5 47 49 5.2 (range, 3-10) Flame Died
2 1 32 40 Flame Survived
3 2 10 55 3.5 (range, 3-4) Flame Survived
4 2 7 22 3 (range, 1-5) Flame Survived
5 1 10 6 10 Scald Survived
6 1 6 80 6 Flame Survived
7 3 35 28 4 (range, 2-5) Flame Survived
8 1 26 36 12 Flame Survived
9 2 55 37 25 (range, 15-35) Flame Survived
10 1 55 42 5 Flame Survived
11 1 19 44 5 Scald Survived
12 2 41 34 8 (range, 6-10) Flame Survived
13 1 20 21 2 Flame Survived
14 3 40 36 9 (range, 4-15) Flame Survived
15 5 72 28 10 (range, 7-13) Flame Survived
16 2 35 30 5 Electricity Survived
17 1 35 36 14 Scalds Survived
18 1 80 39 15 Flame Died

Table I - Patients

Negative blood culture Positive blood culture p
Surgical procedures 25/35 (71%) 10/35 (28%)
Age (yr) 37 ± 14 34 ± 9 NS
TBSA (%) 31.5 ± 19 54 ± 19 < 0.05
APACHE II 8.9 ± 5 10.7 ± 8 NS
MOD 3.1 ± 3 4.6 ± 5 NS
Surgical time 108.3 ± 38.3 88.5 ± 31.5 NS
Antibiotics 12/25 (48%) 2/10 (20%) NS
Post-burn days 8.8 ± 7 8.2 ± 5 NS
Percentage escharectomy 6.8 ± 7.2 8.8 ± 4.1 NS
Central venous lines 13/25 (52%) 6/10 (60%) NS

Table II - Comparison of procedures where bacteria were found in blood cultures at the beginning of, during, and after surgery

Positive blood cultures Micro-organisms 
BC1 BC2 BC3 Eschar CVC

1 StP StP StP MSSA, Ac, Eb, StA Ac, StF
2 Ac PsA Ac, Pt Se
3 PsA PsA (-)
4 Cb PsA, Se (-)
5 Se SCN
6 PsS StF MRSA, StF

7 MRSA PsA, Se

8 Eb MRSA Eb, PsA
9 PsA PsA
10 StF StA StA (-)

Table III - Ten surgical procedures in which micro-organisms were isolated from blood cultures: Ac (Acinetobacter baumannii), Cb (Cit-
robacter sp.), Eb (Enterobacter sp.), Pt (Proteus sp.), PsA (Pseudomonas aeruginosa), PsS (Pseudomonas stutzeri), MSSA (methicillin-sensi-
tive Staphylococcus aureus), MRSA (methicillin-resistant Staphylococcus aureus), Se (Serratia marcescens), StA (Streptococcus agalactiae),
StF (Streptococcus faecalis), StP (Streptococcus pyogenes)



The MOs isolated are shown in Table III. One bac-
terium (Pseudomonas stutzeri) from BC1 was also isolat-
ed from the surface wound culture. None of the transient
bacteraemias from BC3 were isolated from surface wound
cultures. All six transient bacteraemias from BC2 were al-
so isolated from surface wound cultures. 

MOs isolated from central venous catheters were dif-
ferent from those isolated in blood.

Concordance between MOs isolated from blood (ex-
cluding primary bacteraemia) and wound colonization is
shown in Fig. 3. All MOs from transient bacteraemia dur-
ing surgical excision (BC2) were compatible with wound
MOs, while just one out of seven MOs isolated before and
after the excision (BC1 and 3) was compatible with wound
colonization (p = 0.01) (Fig. 2). 

All bacteraemias during BC2 occurred when the pro-
cedures were performed within five days of the burn,
whereas the other bacteraemias during BC1 and BC3 oc-
curred at any time (p = 0.02) (Fig. 3). 

TBSA greater than 40% increased bacteraemic risk.
Antibiotic administration and the number of post-burn days
were not related to bacteraemic risk (Table IV). 

Arterial hypotension was observed in one non-bacter-
aemic procedure during surgical procedures and in two
cases of bacteraemic post-operative surgery. Post-operative
fever was observed in six bacteraemic procedures (60%)
and 12 non-bacteraemic procedures (48%) (p non-signifi-
cant). Post-operative oliguria was observed in one bacter-
aemic procedure (10%) and one non-bacteraemic proce-
dure (4%) (p non-significant).

Discussion

The reported incidence of peri-operative bacteraemia
is variable.22,23 The reason for this may reflect differences
in patient severity and treatment. Several works relate the
risk of bacteraemia to burn extent.17,24-27 The increased risk
of bacteraemia in patients with extensive burns may be re-
lated either to a greater bacterial load or to a greater de-
rangement of the immune system. 

In the present study the bacteraemic risk was also re-
lated to burn extent. Nevertheless, it is possible that some
of the bacteraemias were not real bacteraemias, since it has

been reported that the likelihood of finding false positive
blood cultures increases with burn severity.28 Weinstein et
al.2 reported that nearly half the number of positive blood
cultures were considered contaminated or of indeterminate
meaning, and argued that many of these blood cultures
could have been drawn through central venous catheters
or by inadequate antisepsis technique. In the present study
all the samples were drawn by direct venous puncture, us-
ing the antisepsis protocol described. Notwithstanding,
falsely positive blood cultures cannot be ruled out.

All three blood cultures were positive in one patient
without any evident source of infection; this is defined as
“primary bacteraemia”. In the other surgical procedures,
MOs were isolated in only one blood culture, and this is
defined as “transient bacteraemia”. Some of the transient
bacteraemias were found during eschar excision and all the
MOs matched those found in the wound burn, and these
are defined as “bacteraemia induced by wound excision”.
Other transient bacteraemias were not related to the sur-
gical excision, and the MOs in 6 out of 7 procedures (85%)
did not match those from wounds; these are defined as
“bacteraemia of unknown source”. “Bacteraemias induced
by wound excision” were found 5 days post-burn, while
“unknown source bacteraemias” occurred any day post-
burn.

Bacteraemias before wound manipulation have already
been reported.17,24,25,27 Hypotheses regarding bacteraemias of
hidden source include bacterial translocation,29 intravascu-
lar device mobilization,30 contamination of instilled solu-
tions, distant infectious source, involuntary wound manip-
ulation during patient transfer, laryngoscopy, orotracheal
intubation,31 and simple contamination of the sample with
resident skin MOs. In the present study MOs isolated from
central venous lines did not match the bacteraemias. 

The intensity of the procedure may be related to bac-
teraemic risk.24 In this study, only bacteraemias during sur-
gical excision were investigated; however, less aggressive
procedures in burn patients can also produce bacter-
aemia.17,25

The number of post-burn days has already been re-
ported as being an important risk factor for bacteraemia
that may be related to the degree of colonization or in-
fection of wounds.17 This finding is not however univer-

Risk factors RR p
Positive blood cultures Antibiotics No antibiotics
(percentage) 2/14 (14%) 8/21 (38%) 0.52 (0.05-2.87) 0.2

BSA (< 40%) BSA (≥ 40%)
2/17 (11%) 8/18 (44%) 3.78 (0.93-15.33) 0.03
≤ 9 days ≥ 10 days
7/22 (31%) 3/13 (23%) 0.73 (0.23-2.33) 0.4

Table IV - Bacteraemic risk factors
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sally accepted.32 In the present study post-burn time was
important only for bacteraemias induced by excision but
not for those of unknown source. Mozingo et al.17 suggested
that burns more than ten days old had a high bacteraemic
risk that justified antibiotic prophylaxis in extensive burns.
However, Beard et al.26 reported that bacteraemias occur-
ring ten days post-burn were eliminated quickly by guest
defences. This is supported by the fact that, at this stage,
guest immunity is fully recovered - antibiotics should there-
fore not be necessary for the treatment of these transient
bacteraemias. 

In our study antibiotic prophylaxis was not used. Nev-
ertheless, some patients were receiving antibiotics when
the study was being performed only for therapeutic rea-
sons. These patients presented a lower percentage of bac-
teraemias, although the differences were not statistically
significant. Some studies33,34 have not demonstrated any ben-
efits with prophylactic antibiotics in burn patients when
they have undergone some surgical procedure. On the oth-
er hand, the use of antibiotics use is not free of compli-
cations. Vancomycin has been associated with skin rash
and severe hypotension, independently of the speed of in-
fusion during prophylactic use.35,36

Widespread antibiotic use in burn units has been as-
sociated with the appearance of multi-resistant MOs,37

which has been related to a worse outcome.38 Despite the
absence of any scientific evidence that supports the use of

prophylactic antibiotics during surgical procedures, it has
been a common practice during wound manipulation and
grafts.39

Some researchers have found an association between
transient bacteraemia and low blood pressure, shock, and
shivering,40 while others have not seen any clinical asso-
ciation.26 Surgery-induced sepsis in burn patients is a dread-
ful but infrequent complication,13,23 despite the high inci-
dence of bacteraemias reported.17,24,25 In our study post-
surgery sepsis was not observed in any procedure and oth-
er complications were not different in either group. Some
distant infections due to haematogenous spread, such as
arthritis, osteomyelitis, and endocarditis,40-42 have been as-
sociated with bacteraemias, but in the present study nei-
ther acute endocarditis nor any other suppurative compli-
cations attributable to bacteraemias were found.

Conclusion

We concluded that the incidence of peri-operative bac-
teraemia in burn patients was high and that it was related
to burn extent. Some transient bacteraemias may have been
induced by surgical excision, while others had no evident
source. None of the transient bacteraemias had any clini-
cal relevance. We therefore found no evidence to support
the use of prophylactic antibiotics in burn patients when
they undergo this type of surgical procedure.

RÉSUMÉ. Les bactériémies au cours de la manipulation des lésions causées par les brûlures sont fréquentes, particulièrement à la
suite de l’excision de la lésion. Cependant, ces bactériémies ne semblent avoir aucune conséquence clinique et pour cette raison
leur traitement est controverse. Pendant une période de 20 mois les Auteurs ont enregistré prospectivement 35 procédures de dé-
bridement chirurgical chez 18 patients brûlés. Des échantillons de culture sanguine ont été prélevés avant, pendant et durant l’ex-
cision chirurgicale. Des bactériémies ont été observées dans 10 sur les 35 patients (28%), et 16 des 105 échantillons (15%) étaient
positifs. Tous les trois échantillons étaient positifs dans un cas de “bactériémie primaire”, tandis que d’autres échantillons étaient
“bactériémie transitoire”. Six cultures positives ont été définies “bactériémies induites par manipulation des lésions” et sept “bacté-
riémies de source inconnue”. La bactériémie de source inconnue n’a jamais été jamais enregistrée, tandis que les “bactériémies in-
duites par la manipulation des lésions” ont été enregistrées à la suite du cinquième jour après la brûlure. Les patients ayant des brû-
lures en plus de 40% de la surface corporelle totale étaient exposés à un risque majeur 4,3 fois de plus par rapport aux patients at-
teints d’une extension brûlée mineure. Les Auteurs ont observé des variations dans la pression sanguine et les cellules blanches du
sang dans les patients bactériémiques, mais ce résultat n’avait aucune signifiance clinique. Les Auteurs concluent que les taux bac-
tériens étaient élevés et qu’il y avait deux modèles différents de bactériémie - tous les deux transitoires et sans importance clinique.
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