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Abstract
In addition to the nature and extent of the thermal injury influencing infections, the type and quantity of microorganisms that colonize the burn wound appear to influence the risk of invasive wound infection. A total of 80 patients with
second degree burns were enrolled in this study with a gender ratio of 1.22:1 (44 females and 36 males). They were
at both Imam Ali and Al-kindy hospitals in Baghdad. Culturing of the burn areas and antibiotic sensitivity were tested
at three different times (48 h, 5th day and 10th day) of the patients entry to the burn units in hospitals to detect the most
frequent microorganisms isolated from burn injuries and then determine the antibiotic they are sensitive to. The most
frequent microorganisms were Pseudomonas aeruginosa, followed by Klebsiella pneumoniae and then S. aureus, while
Acinetobacter baumannii has a clear percentage. Mixed culture have been also found in both survivor and non-survivor,
especially P. aeruginosa and K. pneumoniae. A high percentage of resistance was found among clinical isolates in general
to the commonly used antibiotics.
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Percentage mortality of burns is depending on different
factors. The most important factor is burn degree. Table 2 and
Figure 1 show the relation between the degree of the burn
and mortality. As most of the living and the dead groups are
second-degree burns, Moore et al. has found that there is a relationship between the degrees of burn injury and mortality12.
After a burn injury, most of the patients suffer from serious consequences of the bacterial infection. which are the
most common challenge to fight morbidity and mortality.
The rupture of the skin barrier by burn injury leads to local
and systemic immune responses and share in a complication of microorganism infection13.
The results in Table 3 show that 10 (66.6%), 2 (14.3%),
and 6 (40%) of the patients in the (48 h, 5th day and 10th day,
respectively) have no detectable microorganisms while
microorganisms are detected in 5 (44.3%), 13 (86.6%),
9 (60%) in (48 h, 5th day, and 10th day, respectively) in
non-survivor patients, respectively. Table 3 also shows
that the 14 (40%), 5 (14.3%), 9 (25.7%) patients have no
detectable microorganisms and 21 (60%), 30 (85.7%),
26 (74.3%) have detectable microorganisms throughout
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the three times samples after burn injuries in surviving
patients, respectively. And positive cultures were significantly more frequent among patients in the 5th day of burn
injury in two groups.
Table 4 and Figure 2 show that the most frequent
microorganisms cultured from burn injuries which are
Pseudomonas aeruginosa, followed by K. pneumoniae and
then S. aureus, while Acinetobacter baumannii has a clear
percentage.
P. aeruginosa was the most frequent, conforms to many
published studies, which have reported P. aeruginosa as the
commonest microbe cultured from burn wounds7,14–17.
In contrast to our finding, some published studies have
reported S. aureus as their predominant microbe of bacterial burn wound infections18. Mixed culture have been also
found in both survivor and non-survivor, especially P. aeruginosa and K. pneumoniae, which is a common result as it
has been shown in many other studies19–21. There is other
bacteria species which are found in excluded patients like
Streptococcus pyogenes, Staphylococcus epidermidis, Proteus
mirabilis.
In general, the common cause of death in severely burning injuries is sepsis or complications of inhalation injury.
Burn injuries cause anti-inflammatory response, which
leads to serious consequences as an immunosuppression
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Table 1 Distribution of mortality according to gender and age
Age group

Male dead %

Female dead %

Dead total %

Male live %

Female live %

Live total %

Total %

>1

0

0

0

4.75

0

4.75

4.75

1–10

4.75

4.75

7

11.25

12.5

24.75

30.75

11–20

2.5

6.25

8.75

7.5

21–30

5

4.75

8.75

2.5

8.75
10

16.25

25

12.5

22.5

31–40

0

2.5

2.5

2.5

4.75

6.25

10

41–50

0

1.25

1.25

2.5

1.25

4.75

5

50<

1.25

Total

0

12.5

1.25

17.5

29.5

Table 2 Mortality and burn degree
Burn degree

Dead subjects
no.(%)

Live subjects
no. (%)

Total
no.(%)

2nd & 3rd degree

11 (14.75%)

15 (18.75%)

26 (42.5%)

2 degree

12 (15%)

40 (50%)

52 (65%)

nd

3rd degree

1 (1.25%)
24 (40%)

1 (1.25%)
56 (70%)

2 (2.5%)
80 (100%)

Figure 1 Mortality and burn degree.

Table 3 Percentage of bacterial culture from burn injury
Time of sampling

Group (no)
Non-survivor (15)

48 h (%)
Sterile
Positive

Survivor (35)

5th day (%)

10th day (%)

10 (66.6)

2 (13.3)

6 (40)

5 (33.3)

13 (86.6)

9 (60)

Sterile

14 (40)

5 (14.3)

9 (25.7)

Positive

21 (60)

30 (85.7)

26 (74.3)

that leads to infectious complications1, which are characterized by the decrease of monocytes/macrophages
after burn injury and sepsis22. But the increase of releasing of ProstaglandinE2 (PGE2) by inhibitory macrophages plays a remarkable role in immunosuppression
of burn patients1, but the real events which follow the
burn injury and which lead to immunosuppression are
remaining unknown.

2.5
32.5

1.25
37.5

4.75
70

5
99.5

The burn skin injury provides a rich environment of
avascular necrotic tissue that supplies microorganism
with a rich medium of nutrient which cause suppuration.
Sometimes, the formation of scars leads to reduce migration of immune cells into the burned area and impair local
host immune responses which lead to limit distribution of
antimicrobial agents which are produced by the host to the
burned area23.
Normally, the human skin has a mixture of normal
flora and pathogenic bacteria like Micrococcus spp.,
Corynebacterium spp., Staphylococcus spp., Enterococcus viridans, Propionibacterium acnes, Neisseria spp., Peptococcus
spp. and Brevibacterium spp.24, so wound swab cultures help
to distinguish between infection and colonized bacteria,
including gram-negative bacteria, gram-positive bacteria,
and yeasts which are found normally in gastrointestinal and
upper respiratory flora and/or from the hospital environment or that are transferred via a health care worker’s hand.
Staphylococci exists normally within hair follicles and sweat
glands, so within 48 hr after burning, it increases in colonization unless antimicrobial drugs are used1.
The two most general infections of burn injuries are
Pseudomonas areuginosa and S. aureus, which become difficult to be treated because of multidrug-resistant. Clark
et al. find out that Gram-negative bacteria are considered
the most common invasive infectious agent due to having
large factors of virulence and an antimicrobial resistant
characteristic like we have seen in the present study25.
The present study shows that P. aeruginosa has the largest
percentage of burn injury infections as many studies found
out that P. aeruginosa from the gastrointestinal flora and/or
an environmental source is the most common cause of burn
injury infections5,20,21,26,27.
A Chinese study28 reveals that the percentage of burn
bacterial infection is 75.75% gram negative bacilli, 19.25%
gram positive cocci and 4.99% are fungi. They have discovered a high detection rate of A. baumannii which are found
in 1 out of 7 burn injury infection patients, while other
research29 has found that the percentage of A. baumannii is
(12.5%) in burned patients comparing to our study which
shows an approach percentage of A. baumannii (8.5, 5.7,
8.5%) for the three times samples of survivor groups.
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Table 2 Percentage of the isolated bacteria according to different types
  Groups
Time of sampling

Survivors group (35)
48 hr (%)

Non-survivor group (15)

5 day (%)

10 day (%)

48 hr (%)

5th day (%)

66.666

13.333

40

13.333

20

th

th

10th day (%)

No growth

40

14.285

25.714

K. pnumoniae

22.857

25.714

14.285

A. baumannii

8.571

5.714

8.571

6.666

0

P. aeruginosa

8.571

22.857

31.428

6.6666

26.666

20

S. aureus

8.571

5.714

2.857

6.6666

6.666

0

E. faecalis

2.857

0

0

6.6666

13.333

6.666

Proteus vulgaris

0

0

0

6.6666

13.333

6.666

Escherichia coli

0

0

0

0

0

6.666

K. pneumoniae + E. faecalis

2.857

0

0

0

0

0

P. aeruginosa + K. pneumoniae

5.714

20

0

6.666

0

P. aeruginosa+ S. aureus

0

2.857

0

0

0

0

K. pneumoniae + A. baumannii

0

2.857

0

0

0

0

17.142

6.6666
0

Table 4 Antibiotics susceptibility of isolated bacteria
Bacterial spp.

Antibiotic resistance

Antibiotic sensitive

K. pneumoniae

Gentamicin, Ampicillin, Piperacillin, Cefotaxime, Aztreonam

Tigecycline, Imipenem

A. baumannii

Ciprodar, Piperacillin, Aztreonam, Tetracycline

Amikacin, Gentamicin, Imipenem

P. aeruginosa

Piperacillin, Ciprodar, Netilmicin, Gentamicin, Aztreonam,

Imipenem, Amikacin

S. aureus

Erythromycin, Cefotaxime, Ciprodar

Tigecycline, Tetracycline

Enterococcus faecalis

Ceftriaxone, Clindamycin, Erythromycin

Tigecycline, Ampicillin, Vancomycin, Penicillin

Proteus vulgaris

Tetracycline, Ciprodar

Cefotaxime, Piperacillin

Escherichia coli

Piperacillin, Aztreonam, Ceftriaxone, Gentaiin

Tigecycline, Imipenem

S. epidermidis

Ciprodar, Azithromycin, Trimethoprim

Vancomycin, Clindamycin, Gentamicin

Streptococcus pneumoniae

Ceftriaxone, Tetracycline, Erythromycin

Tigecycline, Vancomycin

S. pyogenes

Amoxicillin, Amikacin

Clindamycin, Vancomycin, Imipenem

P. mirabilis

Aztreonam, Tigecycline, Ciprodar, Gentamicin

Amikacin, Piperacillin, Imipenem

Figure 2 Comparison of all the isolated bacteria according to different types.
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But still the hospital environment and multidrug-resistant
bacteria are a greater risk factor for morbidity and mortality. Bacteria, which is transferred from the environment of
hospitals, tend to be more resistant to antimicrobial agents
than those originating from the patient’s normal flora.
Table 4 shows the bacterial susceptibility to different types
of antibiotics. Our results observed a variety of antibiotic resistance and susceptibility among the bacterial culture. Further
studies should be done documenting the antimicrobial resistance prevalence in burn injury patients of our country in
recent years. A high percentage of resistance was found among
clinical isolates in general to the commonly used antibiotics21.
Conclusions
Our study concluded that the most frequent microorganism
infections in burn injuries were P. aeruginosa, followed by
K. pneumoniae and then S. aureus, while A. baumannii has a
clear percentage. Mixed culture have been also found in both
survivor and non-survivor, especially P. aeruginosa and K. pneumoniae. A high percentage of resistance was found among clinical isolates in general to the commonly used antibiotics.
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