
 ORIGINAL ARTICLES

Summary
Infection and antibacterial resistance are important issue
in severe burn. This prospective study was carried out in
112 patients who were enrolled from July 2007 to June 2008
in DMCH burn unit (only dedicated burn facility in
Bangladesh with a mean annual admission of 869). The
aim of this study were to investigate the profile of
microorganism and resistance to antimicrobial agents;
individuals who were admitted more than 5 days, with partial
or full thickness burn developed clinical signs and symptoms
of wound infection or pneumonia or septicaemia were
included in this study. Nearly 50% of participants were aged
11-30 yrs, the most common type of burn was flame burn
and females were the common victims. Bacterial isolates
were found in 104 (92.85%) samples and eight (08) swabs
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were sterile (7.14%). Pseudomonas species was the
commonest pathogens (46.42%) followed by Proteus species
(21.41%) and Klebsiella species (19.6%). Multiple
organisms were found in 38 samples(33.92%). Antibiogram
results obtained from ten antimicrobial agents demonstrated
that Imipenem was the most efective agent, followed by
amikacin and ceftazidime (92.3%, 52.8% and 38.46%
sensitive respectively). Hundred percent (100%) of Proteus
species were sensitive to imipenem, then amikacin 58.33%;
they were highly resistant to cephalosporins (nearly 100%)
and ciprofloxacin (83.33%). The resistance of Pseudomonas
aeruginosa to anti-pseudomonas agents were exceptionally
high. Newer drugs were found to be effective.

(J Bangladesh Coll Phys Surg 2011; 29: 62-66)

Introduction:
Burn wounds are never sterile, even in the presence of
topical agents or systemic antibiotics.1 Severe burn
caused complex changes in homeostasis that can hardly
be compared with other traumas or disorders and
mortality is relatively common in the early phase.
Infection is an important cause of mortality in burn, if
the burn exceeds 40% of the total body surface area
(TBSA). Wound infection will be one of the main
complications2. Sepsis is the leading cause of death in
patient with large burns.3 75% of all deaths following
burn injury are related to infection4. Infection in the
wound prolongs the healing process; treatment includes

rational antibiotic administration, removal of necrotic
tissues, sufficient blood and oxygen supply to the wound
and good nutritional support in burn victims.5 Individual
hospital units will notice a change in their common
pathogens over time. Infetions with Pseudomonas
organisms began to be seen in increasing numbers.6
From 11% to 30% of burns are contaminated by
microorganism of the gastrointestinal tract, skin and
upper respiratory system, including Pseudomonas
aeruginosa, Staphylocoocus aureus, Escherichia coli,
Klebsiella spp, Enterococcus spp and Candida spp.7 The
organism most often involved in wound infection
particularly in the first week is Staphylocoocus aureus.8
Infection with gram-negative organism is more evident
after the 1st week. Pseudomonas organism is present on
the wounds of approximately 25% of burn patients.1
Enterococci and Candida albicans are now seen with
increasing frequency, each being found in the wounds
of about 50% of burn patients1. The rate of nosocomial
infections are higher in burn patients due to various
factors like nature of burn injury itself,
immunocompromised status of the patients, invasive
diagnostic and therapeutic procedures and prolonged
ICU stay. In addition, cross-infection results between



different burn patients due to overcrowding in burn
wards. Antimicrobial resistance is a great problem in
infectious disease. In burn units, because of the wide
use of antibiotics and particularly the empirical
administration of broad-spectrum antimicrobial, this
problem is worse than in other hospital department.9
Complicating this high rate of infection is the fact that
the spectrum of bacterial isolate varies with time and
geographical area.10

The present prospective study was conducted to
determine the bacteriological profile and the resistance
pattern in the burn unit of DMCH, a tertiary referral
center, Bangladesh, which forms the basis  for
modification of drug regimen strategy.

Material and Methods:
This prospective cross-sectional study involved 112
patients who were enrolled from July 2007 to June 2008
in burn unit, DMCH, which is the only dedicated burn
facility in Bangladesh with a mean annual admission of
about 869. It receives all severe burn cases and more
than 90% of burn cases in Bangladesh.
Early excision and skin grafting is practiced in our unit
as soon as the patients are surgically fit and repeated
till all areas of the body are grafted. Superficial burns
not requiring surgery are dressed with duoderm to permit
moist wound healing. Extent and severity of burns are
calculated by assessing total percentage of body surface
area (TBSA) burnt. Individuals who were admitted more

than 5 days, with partial or full-thickness burn who
developed clinical signs and symptoms of wound
infection or pneumonia or septicaemia were included
in this study.
Demographic and clinical data including gender, age,
degree of burn, TBSA burnt, cause of burn and antibiotic
therapy were collected for each participant.
According to the clinical status of the participants,
appropriate samples including wound swab, urine and
blood samples were taken. The first swab was obtained
from deep areas of the burn before any cleaning and
transferred to the laboratory by sterile test tube. Blood
and urine samples were collected from individuals with
signs and symptoms of  septicaemia or pneumonia.
Blood sampling was repeated three times.
Descriptive statistics were used for demographic and
bacteriological profiles of each case; χ2 testing
compared the microorganisms sensitivity and resistance
patterns to the examined antimicrobial; p<0.05 was
considered significant.

Result:
A total 24, 354 patients were attended in DMCH burn
unit from July 2007 to June 2008, of which 2376 (198/
month) acute burn patients were admitted; 1613
(67.88%) patients were discharged with or without some
residual deformity; 547 (23.02%) patients were expired;
557(23.56%) patients leave the hospital with or without
consent of the authority. (Table-I).

Table-I

Burn & Plastic Surgery Unit

Burn patients hospital outcome and pattern :

Month Total Patients Total Pateints attended Total Discharged DORB & Death
Attended Patients (%) Absconded (%)

Emergency Flame Scald Electric Chemical admitted
& OPD Burn Burn Burn Burn

July’07 1496 90 90 65 06 95 97 17 24
August’07 1829 145 137 10 04 60 87 06 24
September’07 1487 132 86 39 04 72 104 14 31
October’07 1477 93 49 37 05 80 134 31 35
November’07 1731 85 87 74 02 245 122 21 34
December’07 1833 112 96 68 07 317 207 54 51
January’08 2774 90 90 65 06 260 136 105 83
February’08 3348 145 137 10 04 314 128 96 89
March’08 3351 132 86 39 04 274 114 65 62
April’08 1537 93 49 37 05 221 171 65 41
May’08 1552 89 47 40 03 219 161 41 43
June’08 1939 88 50 49 04 219 152 45 30
Total 24354 1294 1004 533 54 2376 1613 550 547

(67.88%) (23.56%)
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A total 112 people were included in this study. Their
characterstics including gender, distribution of age,
cause of burn, and TBSA burnt are presented in Table -
2. Nearly 50% of the participant were aged 11 to 30
yreas. The most common type of burn was flame burn
and females were the common victims.

Bacterial isolate were found in 104 (92.85%) samples
and only eight (08) swabs were sterile 7(14%).
Pseudomonas species was the commonest pathogen
isolated (46.42%) followed by proteus species (21.4%),
Klebsiella species (19.6%), Providencia (19.6%), E.coli
(14.2%), Acinetobacter (12.5%) and Staphylococcus
aureus (7.1%). Multiple organism were found in 38
samples (33.92%), None of the 5 blood sampls
contained them. Bacterial isolate were found in only in

9 urine samples (8.03%) of which pseudomonas species
was the commonest (3.57%), as shown in Table-III.
Antibiogram of Pseudomonas Aeruginosa and Proteus
species to 10 antimicrobial agents including
carbapenems (Imipenems), Cephalosporins,
fluoroquinolones, aminoglycosides and netilmicin are
presented in Table-4. The most effective agent against
P. aeroginosa was Imipenem (92.30%). After that,
Amikacin and ceftazidime were the most effective
agents at 53.80% and 38.46% respectively. Most isolates
of  P.aeroginosa were resistant to ampicillin (100%),
cephalexin (96.15%), cefixime (92.30%) and
ceftriaxone (88.46), 100% bacterial isolates of Proteus
spp. were sensitive to imipenem, then amikacin 58.33%;
they are highly resistant to cephalosporins (nearly 100%)
and ciprofloxacin (83.33%).

Table-II

Characterstics of burn patients (n-112)

Age Of the Patients      Gender of the patients        Causes of Burn TBSA % of burn

Age No % Male Female Type Number % % of No %

in yrs burn

0-10 26 19.6 No. % No. % Scald 30 26.78 <10 14 12.5

11-20 20 14.28 40 35.71 72 64.28 Flame 50 44.64 11-20 20 17.85

21-30 38 32.14 Electric 22 19.64 21-30 32 28.57

31-40 10 8.9 Gas Explosion 10 8.9 31-40 28 25

>40 18 16.07 Chemical 0 0 41-50 10 8.9
>50 8 7.14

TBSA = Total Burn Surface Area

Table-III

Microorganisms isolated (n=112)

Sample Positive No Microorganism isolated
growth

Wound 112 104 08 Pseudo. Kleb. Proteus E. coli Staph. Acinetobacter Providencia

swab 92.85% 7.14% 52 22 24 16 08 14 22
 (46.42%)  (19.6%) (21.4%)  (14.2%) (7.1%)  (12.5%) (19.6%)

Blood 05 No growth

Urine 112 09 103 4 1 2 2

(8.03%) (91.9%) (3.57%) (0.89%)  (1.78%)  (1.78%) - - -

Combined growth —— 38 (33.92%)
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Table-4a

Antibiogram for Pseudomonas spp. (n=52).

Antibiotic Sensitive Intermediate Resistance

Imipenem 48 (92.30%) - 4 (7.6%)

Ciprofloxacin 6 (11.3%) - 46 (88.46%)

Amikacin 28 (53.8%) 2 (3..8%) 22 (42.33%)

Gentamycin 6 (11.53) 2 (3.8%) 44 (84.61%)

Ceftazidime 20 (38.46%) 2 (3.8%) 30 (57.69%)

Ceftriaxone 2 (3.8%) 4 (7.6%) 46 (88.46%)

Cefixime 4 (7.6%) - 48 (92.30%)

Cephalexin 2 (3.8%) - 50 (96.15%)

Ampicilin - - 52 (100%)

Netilmicin 16 (30.76%) - 36 (69.23%)

Table-4b

Antibiogram for Proteus spp. (n=24).

Antibiotic Sensitive Intermediate Resistance

Imipenem 24 (100%) - -
Ciprofloxacin - 4 (16.66%) 20 (83.33%)
Amikacin 14 (58.33%) 2 (8.3%) 8 (33.33%)
Gentamycin 4 (16.66%) - 20 (83.33%)
Ceftazidime 8 (33.33%) - 16 (66.66%)
Ceftriaxone 2 (8.3%) 2 (8.3%) 20 (83.33%)
Cefixime - - 24 (100%)
Cephalexin - - 24 (100%)
Ampicilin - - 24 (100%)
Netilmicin 8 (33.33%) - 16 (66.66%)

Discussion:
Burn patients constitute a subset of patients particularly
prone to infection. In the present study the most
commonly isolated organisms from burn patients were
Pseudomonas species followed by Proteus spp. and
Klebsiella spp. and the high resistance rate of P.
aeruginosa to common anti Pseudomonas agents.
Compared with other studies, it was highly corresponds
with the study of G. Khorasania et. al 2. Like our study
Agnihotri et al11 reported that 96% of swab were positive
and P aeruginosa was found to be the most common
isolates (59%). These results contrast to the study of
Mehta Manjula et al12.  there was high incidence of
Staph aureus isolation next to Pseudomonas. They also
found a changing trend in burn bacteriology, it was

decreased for Pseudomonas spp. Staph. aureus and
Proteus to increase for Klebsiella species. The
prevalance of Staph. aureus was very low in our study
(only 7.1%). Another significant difference of our study
results to the other studies is that the prevalance of
Acinetobacter spp. is very low (12.5%). There was
significant rise in the isolation rate of Acinetobacter spp.
over the last five to eight years as stated by Sengupta et
al13. Acinetobacter spp. are emerging as an important
cause of nosocomial infection in burn units. There are a
number of factors which may contribute to this increase
like its presence as a normal skin commensal and its
easy spread due to multi drug resistance in a hospital
settings.

G Khorasani et al2 found high prevelance of Citrobacter
freundii in their study and they found citrobacter in all
clinical samples except blood.

The high prevelance of P.aeruginosa is in agreement
with other studies 2,11,12,13,14 and may be explained by
the fact that this opportunistic microorganism grows
mainly in moist body areas, such as burn wounds15 and
also by prolonged hospital stay and the administration
of broad spectrum antibiotics in burn cases. A burn
represents a site susceptible to opportunistic
colonisation. The situation of burn victims with P.
aeruginosa infection  is particularly problematic, since
this organism is inherently resistant to many drugs and
is able to acquire resistance to all effective antimicrobial
drugs.16 The change in the pattern of bacterial resistance
in the burn unit has importance both for clinical settings
and epidemiological purpose. We saw a significantly
high percenatge of resistance among gram-negative
bacilli to aminoglycosides like gentamicin and amikacin,
ciprofloxacin, amoxicillin, cefotaxime’ and ceftriaxone.
This alarming trend was seen for both
Enterobacteriaceae group and Pseudomonas spp. as seen
in the study of Mehta et al12. A similar report of multi-
drug resistant gram-negative bacilli was also reported
by Singh et al17. In comparison, imipenem and
combination of drugs were found to be effective. This
could be due to the reason that these are reserve drugs
and used as last options for multi drug resistant bacteria
in our hospital settings. Such high antimicrobial
resistance is probably promoted due to selective pressure
exerted by an bacteria due to numerous reasons like
non adherece to hospital; antibiotic policy and excessive
and indiscriminate use of broad spectrum antibiotics.
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These multidrug resistant strains establish themselves
in the hospital environment in areas like sinks, taps,
railing, mattress, toilets and thereby spread from one
patient to another. The implementation of a strict
infection control strategy with a more rational use of
antibiotics, including topical formulations and
antimicrobial rotation, has been proposed to prevent the
high incidence of multi-drug resistant strains of
microorganism, particularly of P. aeruginosa in burn
units18.

Conclusion:
Routine microbiological surveillance and careful in vitro
testing prior to antibiotic use and strict adherence to
hospital antibiotic policy may help in the prevention
and treatment of multi-drug resistant pathogens in burn
infection.
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