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Abstract

Background: If not treated properly, A.baumannii infections in
burn patients may cause delays in wound healing, graft losses, or
even development of sepsis that may lead to death in cases where
the bacteria enters the systemic circulation. In this study, our aim is
to present the treatment options and their results in patients where
burn infections due to multidrug resistant (MDR) A.baumannii
have been diagnosed.

Methods: For the purpose of the study, 27 burn patients treated
in our burn centre between June 2008 and January 2011, whose
wound cultures revealed A.baumannii growth, were evaluated ret-
rospectively. 16 among these patients (59.2%) were male, whereas
11 (40.8%) were female. The mean age of the patients was 32 (1
- 64) years and the total body surface area (TBSA) burned was 10 -
65% (33.2%). The patients were evaluated in terms of compliance
to the infection control and prevention standards, local wound treat-
ment, systemic antibiotherapy according to the results of the anti-
microbial sensitivity test, early surgical debridement and grafting.

Results: According to the results of the antimicrobial sensitivity
test, the acinetobacteria were only sensitive to colistin. Full re-
sponse to the treatment was achieved in all the patients where there
was growth in the tissue cultures although no growth in the blood
cultures was observed. Among the 5 patients whose blood cultures
showed bacterial growth, 2 responded fully to the treatment where-
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as the other 3 patients (11.1%) died of sepsis. The graft donor areas,
grafts, and the superficial burn areas in all the patients healed with-
out problem at the end of the treatment.

Conclusions: In the light of the information we obtained from our
study, we believe that an early diagnosis of the wound infection,
administration of the appropriate topical and systemic antimicro-
bial treatments, early surgical debridement and grafting is effective
in controlling the infection in the management of the burn wounds
infected with MDR A.baumannii.
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Introduction

Although much progress has been made in the treatment of
burn wounds, infection still continues to be the prominent
cause of morbidity and mortality in burn patients [1-4]. The
burn wounds carry a greater risk for bacterial contamination
due to the damage on the skin which is the first barrier in the
defence against infections, the avascular scar tissue provid-
ing a suitable environment for the growth of microorganisms
and the suppression of the cellular immune system [2, 5, 6].
These conditions prepare the ground for the development of
multidrug resistant (MDR) burn wound infections and sep-
sis.

A.baumannii, a gram-negative coccobacillus, seems to
play a greater role in the hospital acquired infections in re-
cent years [7]. Though this pathogen usually causes hospital
acquired pneumonia cases, it has recently been reported as
the etiological agent causing complicated infections such
as wound infections, bacteraemia and osteomyelitis among
burn patients and soldiers wounded in Afghanistan and Iraq
[3, 7-14]. If not treated properly, it may cause delays in
wound healing, graft losses, or development of sepsis and
even death in cases where the bacteria enters the systemic
circulation [3, 7, 8]. It is therefore important to take preven-
tive measures before the infection develops. In order to do
this, preventive treatment measures, the administration of
the appropriate topical antibiotherapy, an early diagnosis of
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the wound infection together with an early excision of the
infected burn scar tissue are required besides the continuous =
and regular infection control measures and the adoption of § £
preventive standards [5, 14, 15]. ® g

In this study, we present the treatment modality applied = 2
in our burn centre and the results obtained in patients where E sz @I § < @ < §
burn wound infections caused by multidrug resistant (MDR) EEZS |2 o = o T
A.baumannii - a potential source for the development of sep- § E‘) &
sis - have been diagnosed. % §

23
£ g

Material and methods °
Twenty-seven burn patients treated at the Dicle University o0
Hospital Burn Centre between June 2008 and January 2011, 5 é’ 2o Bo -~ -~
in whose wound wipe samples and tissue biopsy cultures a - B = e 0 =g
A.baumannii was isolated and identified as the infectious = E § gl « < o< o <
agent, have been prospectively enrolled in the study. Sixteen E =
(59.2%) out of the 27 patients enrolled were male whereas
11(40.8%) were female. The mean age of the patients was 32 o 2
(1 - 64) years. The total body surface area (TBSA) burned 5 g g 07 E © f © f
was determined as 10 - 65% (mean: 33.2%) (Table 1). Cases 'E g g N~ - -
with alterations in the appearance of the burn wound (early Z % ~
scar separation; dark brown, black or purplish colouring in =
the scar; edema formation on the edges of the wound, etc.), a =
microorganism growth of 10° cfu/g in the tissue biopsy cul- 2 %
tures, or microorganism invasion to the live tissue detected < & g IS ﬁ Q @ Q g
during the histopathological assessment of the tissue biopsy o= g ° = Yo’ F
sample obtained from the burn wound have been classified E E =
as burn wound infections [16]. Cases without these altera- S
tions have been evaluated as contaminations and exempted - .
from the study. Also, in patients with more than a single S F~ = o -
growth, only the first growth has been included within the g3 § g G A > a
scope of the study. ERE| o7 - =

The treatment applied, the interventions performed and /3
the topical wound dressing agents used in each of the cases . R .
that have been classified as burn wound infections were re- E ’g . % S i g % ??1\?
corded. The burn sites where A.baumannii has initially been 2 £ S s z S Lo
diagnosed were accepted as the source of the infection. = o - -
Microbiological methods g ; ¥ E §
The burn wound wipe cultures were obtained beginning = o - ~ - ~ <
from the first day when the patients were admitted to the g—ﬂn g oo © 2 .y
burn centre and continued to be done routinely twice a week. <> n 2 - -7
Also tissue biopsy cultures were obtained from the patients S o
whose burn wound wipe cultures revealed microorganism a = = © ©
growth and whose burn wounds were altered in appearance. 2 2 E El RIS an 5
In patients under the suspicion of sepsis, also blood cultures g £ E = - *
were done. For these blood cultures, blood samples drawn 2 = =
from the peripheral vein were incubated in a BACTEC 9120 g — -
(Becton-Dickinson Diagnostic Inc., USA) device. The wipe a = % 2 j('j =
and biopsy samples and the positive blood samples sent to ; r:% TEL 5‘3 g« e
the microbiology laboratory were inoculated into the surface E S &
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of an agar medium containing 5% sheep blood and an Eosin- ©
Methylene Blue agar medium. The colonies grown after the E g 2 3
incubation were examined for identification. The amount of g = 1-BR=
the colonies obtained from the tissue biopsy cultures were = ° °e
calculated as colony forming units per 1 gram of the tissue
biopsy sample (cfu/g). The isolated colonies were identified
both through the conventional methods (colony morphology, E 5
gram staining, oxidase testing, IMVIC characters), and using § %
the Phoenix TM 100 (Becton Dickinson, USA) automated E g £ § § £ £
identification system. The antimicrobial sensitivity tests of = T 8 B8 B B
the identified strains were performed through the Kirby-Bau- Zz MoMoMoM M
er disk diffusion method in line with the recommendations
of the Clinical and Laboratory Standards Institute (CLSI).
The sensitivity to colistin has been studied using the Phoenix _ =
TM 100 (Becton Dickinson, USA) automated identification £ = §
system and sensitivity has been established based on a value § g f-n
of MIC <2.0 pg/ml according to CLSI guidelines. ] f %
é E % 22 @ 8 &2 =
. =S &
Assessment and management of burn patients Z 582
Patients whose wipe sample and tissue biopsy cultures sent w 7
to the microbiology laboratory revealed 4. baumannii growth E ° E
were subjected to the standard isolation and infection con- gn f z
trol precautions. In line with the results of the antimicrobial =S8 @ & & ¢
sensitivity testing, the burn patients were started on a sys- E E g
temic colistin regimen of 4 mg/kg/day. While the superficial
burn areas were managed through dressings only, a product
with nanocrystallised silver content (Acticoat™, Smith and £
Nephew, Istanbul, Turkey), deep second degree and third de- E £
gree burn areas have undergone early debridement and graft- 23
ing. In patients with large burns where graft donor area was g % a % e e =
scarce, the debridements have been performed at intervals in z s
order to protect the hemodynamic stability. In eight patients =
where the TBSA was 45% or more, cadaveric skin grafting - _5‘
has been applied subsequent to the debridement. ) ,j:- ‘g’
=} S o=
3 2g |o @ 5 2 o
Results 8 =f=
E Y= »
The first growth of A.baumannii in the wound cultures of Q2 s &
the patients, where a burn wound infection was diagnosed, c % £ 5 ¢ § o oK
was detected after an average of 13.8 days (between days £ 5=z
4 and 23). According to the results of the antimicrobial E S
sensitivity testing, the acinetobacteria were only sensitive to o «
colistin. While no growth was detected in the BAL, urine and 2 E N S 8 & g £
catheter tip samples obtained from the nine patients where a 2 =K - ¥ o ¥ %
sepsis was suspected, their wound cultures revealed bacterial @ v
growth. On the other hand, MDR A. baumannii was detected £ & = 2 s ==
in the blood cultures of five patients and the antimicrobial % -
sensitivity test revealed that the bacteria were only sensitive g 'q:,D £
to colistin. All the patients whose tissue cultures showed 5 <2 | 3 2 &5 ¢
bacterial growth although their blood cultures were free of z -
growth achieved full response to the treatment. Among the ) ks
5 patients whose blood cultures indicated bacterial growth, |<_'% E = e w e w w
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2 patients fully responded to the treatment while the other 3
(11.1%) died of sepsis (Table 2). In our study, no bacterial
growth has been detected in any of the wound and blood
samples obtained from the patients after the treatment with
colistin and the debridement. The graft donor areas, grafts
and the superficial burn areas in all the patients healed
without problem at the end of the treatment (Table 1).

Discussion

Although much progress has been made in the treatment of
burn wounds, infection still continues to be a serious prob-
lem [3, 4]. A.baumannii can colonise in hospital burn units
and may cause delays in wound healing, graft losses, sepsis
and death [3, 7, 8]. Since 4.baumannii has very efficient re-
sistance development mechanisms, it is resistant to the great
majority of the currently used antibiotics [7]. Therefore,
starting the appropriate treatment before the agent leads to a
systemic infection becomes important in burn patients where
A.baumannii colonisation is detected. It has been shown in
various studies that the adoption of infection control and
prevention standards like proper hand hygiene, isolation
rooms, environmental cleanliness and disinfection methods
in burn units reduces infections caused by MDR microor-
ganisms [17, 18]. Also in our case, these infection control
and prevention standards were applied and the transmission
of the infection to other patients was limited.

However, the leading step among the infection preven-
tion measures is the local wound treatment. The topical
antimicrobial products most commonly used in the local
treatment of burn wounds are silver compounds [19-21].
Acticoat, a product with nanocrystallised silver content, has
been reported in various studies to be safe in burn patients,
to have greater microbicidal properties than classical silver
compounds and to lead to a rapid healing in the wounds [2,
22-24]. In their experimental study, Uygur et al. [3] have
demonstrated that Acticoat is effective in wound infections
caused by MDR A.baumannii. Also, in another experimental
study, Ulkur ef al. [4] have shown that Acticoat limits MRSA
development in the scar tissue and prevents its spread to the
systemic circulation. Due to these properties, Acticoat has
been used as the topical dressing product during our study
and it has been observed to accelerate wound healing to-
gether with exerting a high antimicrobial activity. Kucan et
al. [14] have demonstrated that mafenide acetate is more ef-
fective compared to silver sulfadiazine in A.baumannii-re-
lated wound infections. However, mafenide acetate has the
disadvantage of causing metabolic acidosis when applied to
larger burn areas [15, 25]. There is an obvious need for fur-
ther studies on this point.

Early surgical debridement and wound closure are other
factors that play a role in the prevention of infections. The
most important condition for the timely and effective appli-
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cation of these treatments is the daily assessment of the burn
wounds by an experienced person. When a wound infection
is diagnosed, the infected tissue must be removed immedi-
ately. In patients with larger burn areas, it is recommended
to remove 10 - 20% of the burn area in a single debridement
session and to continue the debridement at intervals of a few
days [15, 17, 25]. In our study, when the wound was ready,
grafting was performed immediately after the debridements.
Nevertheless, in patients with larger burn areas, the need for
repeated grafting and the waiting period for the regenera-
tion of the donor areas prolong the process and increase the
susceptibility to infection. In the eight patients in our study
where there was a scarcity of graft donor area, in addition
to the local wound management, cadaveric skin grafts have
been applied following the debridement in order to protect
the hemodynamic stability and to limit the spread of infec-
tion.

Another very important factor in infection control is the
appropriate systemic antibiotherapy. Ganapathy et al. [26]
have reported a 58% survival rate after the administration of
colistin in MDR gram-negative infections in their burn cen-
tre. Trottier et al. [27] have observed a 37 - 87% resistance to
imipenem, toramycin, amikacin and minocycline in patients
with A.baumannii infections in their burn centre where all
the cases were sensitive to colistin. They have reported the
mortality rate following the treatment as 30%. In our study,
in all the patients where bacterial growth was detected in the
tissue and blood samples, the antimicrobial sensitivity test
results pointed out that A.baumannii was singly sensitive to
colistin. Full response to the treatment was achieved in all
the patients where there was bacterial growth in the tissue
cultures although no growth in the blood cultures was ob-
served. Among the 5 patients whose blood cultures revealed
bacterial growth, 2 responded fully to the treatment whereas
the other 3 patients (11.1%) died of sepsis.

In various studies, the mortality rate due to MDR
A.baumannii infections among burn patients has been report-
ed as 30 - 38% [13, 27-29]. The 11% mortality in our study
was found to be lower in comparison to these mortality rates
reported in the literature. We believe that this lower mortality
rate is due to both the inclusion of only burn wound infec-
tions into our study and to an attitude combining an early di-
agnosis of wound infections with the appropriate topical and
systemic antimicrobial treatments, surgical debridements
and early wound closure.

In the light of the data obtained from our study, we are
of the opinion that a combination of an early diagnosis of
wound infections, appropriate topical and systemic antimi-
crobial treatments, surgical debridement and early wound
closure may be effective in the management of burn wounds
infected with MDR A.baumannii. Also, the adoption of in-
fection control and prevention standards like proper hand hy-
giene, isolation rooms, environmental cleanliness and disin-
fection methods may significantly reduce infections caused
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by MDR microorganisms in burn units.
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