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Abstract

Forty-nine patients from the Burns Unit at the QECH
had swabs taken from various sites in order to determine
the bacterial profile and antibiotic susceptibilities in burn
wounds colonized by bacteria. The mean age was 16 years
(range 1-70 years); 27 (55 %) of the study population were
female and 22 (45%) were male. Twenty-four (49%) patients
were epileptic. Open fire (41%) was the most common
cause of burn injuries among epileptics while hot water
burns (29%) were commonest among non-epileptics. Burn
injury and percentage total burn surface area (% TBSA)
injuries decreased with age, and the upper and lower limbs,
trunk, head and neck were the most commonly affected
sites. Staphylococcus anrens was the commonest isolate (23%),
tollowed by Proteus mirabilis (22.7%), Streptococci spp (15.9%),
Psendomonas aernginosa (4.5%) and 3.4% for Escherichia coli,
Salmonella and Klebsiella spp. There was a significant trend of
bacterial growth with increasing % TBSA (p<<0.001). Bacterial
growth was significantly more common in more recent burns
of less than 20 days compared to burns of longer duration
(OR 4.1 [95% CI 1.58-10.99]). Broad-spectrum antibiotics
are required as first-line therapy for burns-related sepsis but
there is need for surveillance of antibiotic susceptibility to
help determine appropriate therapy.

Introduction

The skin forms a protective barrier against invasion by
bacteria, fungi and viruses and any breach in this barrier
provides easy access for microbial invasion. The burn wound
is initially sterile; however, Gram-positive bacteria from hair
follicles and sweat glands, which may survive thermal injury,
colonize the wound within 48 hours of injury.! Following
the initial period of shock, sepsis is the major complication
in burns** and it has been estimated that about 75% of
the mortality associated with burn injuries is related to
sepsis especially in developing countries.'” In addition,
overcrowding in Burns Units is an important cause of cross-
infection® which necessitates a regular monitoring of bacterial
species and their antibiotic susceptibilities because significant
shifts in these data may be correlated with changes in clinical
management with respect to drug choice for therapy.’

A retrospective study at the QECH for the period 1994-
1999 showed that S.aurens, P.aeruginosa and beta-haemolytic
streptococci were the commonest isolates.® There was a high
level of non-susceptibility to commonly available antibiotics.
Susceptibility to penicillin was 33% for S.aurens and 64%
for beta-haemolytic streptococci while 53% of P.aeruginosa
were susceptible to gentamicin. Since bacterial species may
change over time”'’ due to cross-infections, overcrowding
and changes in use and availability of antibiotic therapy,
we conducted a prospective study to determine the current

bacterial flora of burn wounds in the Burns Unit at the
QECH.

Patients And Methods

This was a prospective study based in the Burns Unit of
QECH and the Department of Microbiology, College of
Medicine. The study was conducted over a 2-month period
(June—August, 2003). Patients in the unit who gave consent
at the time of study were enrolled. A brief history of age,
sex, cause, duration at time of study, site, extent of the burn,
depth of the burn and the use of antibiotics was taken.
Some information was also extracted from patient files.
Swab specimens were taken, Gram stained and cultured as
previously described.® Data were analyzed using the Excel
Computer Package. Permission to carry out this study was
granted by the College of Medicine Research and Ethics
Committee (COMREC).

Results

Demographics

Within the study period, 58 patients were admitted to the
Burns Unit. Of these 51 patients consented to participate
but 2 were discharged before swabs could be taken. From
the remaining 49 patients, 117 swabs were taken from various
sites. Results for 109 swabs were available and 28 of these
showed no growth. Figure 1 shows the age distribution of
patients: mean age 16 years (range 1-70 years). Twenty-seven
(55%) of the patients were female and 22 (45%) were male.
Twenty-four patients (49%) were epileptic.

Characteristics of burns

Table 1 shows the distribution of burn injuries by total
body surface area (TBSA) and relationship of TBSA with
bacterial colonization. The table also shows a significant
increase in the ratio of bacteria grown per swab in relation
to the increasing TBSA % burned (Chi-squared for trend
12.9: p<0.001). There were no patients with superficial burn
injuries. Seventeen (38%) had partial thickness burns, 20
(44%) had full thickness burns while 8 (18%) had burns of
mixed depth. The common sites were the upper limb (32%),
lower limb (26%), anterior trunk (19%) and head and neck
(12%). The back (8%), buttocks (2%) and perineum (1%)
were less commonly affected. Table 2 shows the duration of
burn wound at the time of specimen collection. Proportion
with bacterial colonization was significantly greater in
those with burns of less than 20 days (OR 4.1 [1.58-10.99];
p<0.01)

Bacterial isolates

Figure 2 shows the range of bacteria isolated from burn
wounds. S. aureus, P. mirabilis and streptococci were the
commonest isolates. The other Gram negatives were
P.aernginosa (4.5%). Salmonella, E. coli and Klebsiella spp.

Discussion

The epidemiology of burns reported from this study is
similar to that reported in an earlier and larger study of burns
at QECH." Children and epileptics are at greatest risk of
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Table I: Distibution of burn myjuties by total body suttace area and
Dactetial colonization

TBSA % Patients Swabs Bacteria  Bacterial growth
(n) taken  growth per swab (%)

1-5 18 33 17 52%

6-10 % 9 30 23 7%

11-15% 10 31 27 87%

15-20 % 6 13 12 92%

135 % 1 2 2 100%

Total 44 109 81 74

Table 2: Duration of burn iyjury at time of specimen collection and
bacterial colontzation

Duration of | Patients Swabs | Bacterial | Bacterial growth/
burn (days) | (n) taken | growths | swab taken

0-10 19 46 37 80

11-20 6 14 14 100

21.30 2 3 1 33

31-40 20 30 21 70

41-50 5 9 1 11

>50 7 15 10 67

getting burn injuries in Malawi. The limbs (upper and lower)
trunk, head and neck are more prone to burn injuries than
other parts of the body although buttocks and perineum
are more likely to grow bacteria due to their proximity to
the anus. This predisposes to infection by Gram negative
bacteria from the gastrointestinal and genitourinary tracts.

Staphylococcus  aurens remains the commonest organism
associated with burn injuries at the QECH consistent with
the previous study at QECH.* The second most common
organism was Proteus in contrast to findings from the
previous study and from studies elsewhere.**" Other
studies have found that Pseudomonas and Streptococei are more
common. To be able to determine those bacteria is extremely
important before grafting is undertaken. We are not certain

Figure 2r Bacterial species in burn injuties
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why Proteus was so common and Pseudomonas much less
common than expected.

The study also showed an increasing rate of bacterial
isolation with increasing total burn surface area. This has
also been shown in other studies'!® This is because an
increasing TBSA increases the area left exposed, unprotected
by epithelial covering, It also shows an increasing risk of
colonization by microbes in partial thickness burns compared
to full thickness burns. This may be due to the presence of
epithelium in partial thickness burn wounds.

The changes in bacterial spectrum are not unexpected
because of cross infections, resistance to drugs and
introduction of new bacteria from other places. In the 1920%
and 30%, streptococcal infections were the commonest
but the incidence fell with the introduction of penicillin.
Staphylococcus aureus was the next commonest organism
but with introduction of topical antibiotics, fungi and
vituses became more important.'*" With increasing range

Figure 1: Distribution of burn injuries by age
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of antibiotics available, resistant Gram negatives become
more prevalent.

The resistance of organisms to antibiotics poses a challenge
to burn care because it reduces effectiveness of treatment
and may increase morbidity and mortality. We know from
prior studies of bacterial sepsis at QECH that antibiotic
resistance is common for pathogens that were common in
this study.?' Penicillin resistance was 96% in 84 isolates of
S.aurens and gentamicin resistance was 14% for S.aurens, 92%
for 52 isolates of Group A streptococci and 32% for 341
isolates of enteric Gram negatives.” It becomes even more
challenging in a resource limited setting like Malawi where
cultures and antibiotic sensitivities are not routinely done
and the choice of antibiotics is limited.

Conclusions

Bacterial colonization is very common in burns at QECH
making infection control measures extremely important.
Regular surveillance of bacterial profile and their antibiotic
susceptibilites should be encouraged to help guide first-line
therapy for burns-related sepsis.
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