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Abstract

Background: Burns constituted the fourth cause of injury particularly in developing countries including Iraq.
Objectives: to identify the bacterial isolates from infected burn injury wounds among patients who were admitted to

Al-Sadiq Teaching Hospital – Babylon Province – Iraq.
Methodology: This was a hospital-based cross-sectional study conducted on all acute burn injury cases who were

admitted to the biggest teaching hospital in Babylon Province – Iraq during the period from the �rst of January to
the end of June, 2020. Data were collected from patients themselves or their companions and from patients’ hospital
records, using a pretested questionnaire designed for collection the requested information that included demographic
data, burns characteristics and the outcome of wound culture to determine the bacterial isolates of the infected burns
wounds.

Results: A sample of 120 cases with burn injuries were investigated. Out of 120 cases with burn injuries, a sample of 58
patients who investigated for microbial infections enrolled in this study. The median age of participants was 16.5 years,
ranged (four months – 65 years); children of age 1–9 years old represented 36% of them. The adolescents and children
aged ≤18 years accounted 55% of the all. Male to female ratio 1.07:1. More than two third of them resident in rural area.
The most common species were Gram Negative Bacteria constituted 83%, mainly Nonspeci�c Gram-Negative Bacteria,
Pseudomonas spp. and Burkholderia cepacia followed by Gram Positive Bacteria especially Streptococcus pyogenes and
Staphylococcus aureus.

Conclusion: The most common bacterial isolates infecting wounds injuries in this study are gram–ve bacteria mainly
KlebsiellaSPP followed byPseudomonas aerogenosa. A new preventive strategy is requested to address this high priority
burn problem.

Keywords: Bacterial isolates, Klebsiella, Burns wound, Pseudomonas, Babylon

1. Introduction

W orld Health Organization stated that burns are
the most destructive traumas worldwide [1],

epidemiological studies can be of great bene�t in im-
provement of burn management [2].

Burn injuries are mainly occurred in developing
countries due to low awareness for preventing burns

[3]. Infection in burn wounds is still considered as
the most important cause of disability and mortality
in all ages and in both developed and developing
countries [4–7]. Burned patients are at a very high risk
for nosocomial infections by multi resistant bacteria,
a large proportion of which are gram negative [8].
Seventy-�ve percent of all deaths are currently related
to sepsis from burn wound infections [9]. The spread
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of this organism in health facilities is very dangerous,
with in�ltrates, via any defect at the basic defense line
of the human host, especially in the hospital intensive
care units [10]. P. aeruginosa pathogenesis is multifac-
torial, due to the existence of multiple mechanisms
of veritable resistance to most antibiotics, resulting in
the production of a variable set of cellular structures
and extracellular molecules which play a signi�cant
role in increasing pathogenicity [11].

Wounds in burns lack the epidermis and lack the ef-
�cient circulation that is why they are the best suitable
culture media for bacterial growth. After few hours
the burn wound surface become infected. Some of
these bacteria have certain enzymes to dissolve tis-
sues and some of these bacteria have 	agella and very
good motility to pass through the dead tissue [12, 13].
Different microorganisms have been identi�ed to be
associated with burn wound infection [14].

Studies on burn injury characteristics and the types
of isolated bacteria from infected burn wounds are
scarce [15, 16]. This study was conducted to identify
the bacterial isolates from burn wounds of patients
admitted to tertiary care burn unit in Babylon Gov-
ernorate – Iraq.

2. Materials and methods

2.1. Study design and patients

This was a hospital-based cross-sectional study
conducted on all burn cases admitted to Al Sadiq
Teaching Hospital – Babylon Province – Iraq. This
hospital is the biggest general teaching hospital in the
governorate. This hospital serves the population of
Babylon province, which located in the south-central
region of Iraq and populated about two million
inhabitants. The period of study started from the be-
ginning of January 2020 through the end of April
2020. Data were collected from burn injured patients
themselves or their companions and from patients’
hospital records, using a pretested patients on antimi-
crobial therapy were excluded from the study.

A single wound swab was taken from each pa-
tient prior to wound dressing. Swabs were taken from
areas that appeared deep, with discharge, and the
swabs were immediately transported to the Microbi-
ology Laboratory for culture and sensitivity.

2.2. Ethical consideration

The study was carried out in accordance with the
ethical standards that have their origin in the Helsinki
Declaration. All subjects involved in this work are
informed and the agreement was obtained verbally
from each one before the collection of the samples.

Table 1. Demographic description of sample (N = 58).

Variables Frequency %

Age groups (Years)
≥60 2 3.4
50–59 2 3.4
40–49 6 10.4
30–39 3 5.2
20–29 13 22.4
10–19 8 14
1–9 21 36
<1 3 5.2

Gender
Male 30 52
Female 28 48

Place
Rural 41 71
Urban 17 29

This study was approved by a local committee on
publication ethics at Babil Health Directorate.

3. Results

Out of 120 cases with burn injuries, a sample of
58 patients who investigated for microbial infections
enrolled in this study. The median age of participants
was 16.5 years, ranged (4 months–65 years); children
of age 1–9 years old represented 36% of them. The
adolescents and children aged ≤18 years accounted
55% of the all. Male to female ratio 1.07:1. More than
two third of them resident in rural area (Table 1).

The median duration of admission to hospital was
9 days. The outcome of accidents was 79% of patients
cured and discharged, and 21% dead, (Fig. 1). One
third of patients treated with standard intervention
wound excision and skin graft and two-third treated
conservatively, (Fig. 2).

The median of total body surface area (TBSA) was
19.5% and 59% of patients present with TBSA≤20%.
More than one-half (57%) of burns scalded by a hot

Fig. 1. Outcome of accident (N = 58).
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Fig. 2. Distribution of cases based on type of treatment (N = 58). Nine-
teen patients treated with wound excision and skin graft and 39 patients
treated conservatively.

Fig. 3. Distribution of microbial cultures among patients (N = 58).

liquid followed by 	ame (41%) and electrical (2%).
Findings indicated that Nonspeci�c Gram-Negative
Bacteria detected in 41% of the sample, Pseudomonas
spp. detected in 33% of patients, (Fig. 3).

Table 2, depicts the types of types of bacterial
isolates recovered from the burned wounds of 58

patients. The most common species were Gram
Negative Bacteria constituted 83%, mainly Nonspe-
ci�c Gram-Negative Bacteria, Pseudomonas spp. and
Burkholderia cepacia followed by Gram Positive Bacte-
ria especially Streptococcus pyrogens and Staphylococ-
cus aureus. However, G–ve Bacteria and Staphylococcus
aureus detected mostly in patients scalded by hot liq-
uid, those with 2nd degree while Pseudomonas Spp.
and Streptococcus pyogenes detected on the whole in
patients burned with 	ame and presented with 3rd.
and mixed degree.

4. Discussion

Identi�cation of bacterial 	ora in the infected burn
wounds and methods for management or prevention
of burn wound infection is one of the essential �rst
steps in burn wound care that may safe patients’ lives
[17].

Unfortunately, in the current study, more than half
of burned patients have missed or un meticulous
records for bacteria isolation or may be not tested
for culture and sensitivity or using antibiotics before
doing culture and sensitivity tests. Gram–ve bacteria
are the most common isolates from burn wounds in
the current study, this �nding is similar to the �nding
reported by other study conducted in India by Srini-
vasan et al. [18].

But, in contrast with the �ndings of other studies,
in one study Out 43 patients, Pseudomonas spp. was
the most predominant bacteria associated with the
burn wounds infection. In contrast to the �nding of
this study that shows that Pseudomonas spp. consti-
tuted the second more common isolated pathogenic
bacteria as reported by the study carried out by
Lakshmi et al. from India, which reported Pseu-
domonas spp. as the most common isolate in burn
wounds with a prevalence of 33.6% [19]. The result
of this study, however, is also in contrast to the study

Table 2. Distribution of burned patients with microbiological test by types of bactria (N = 58).

Microorganisms

Pseudomonas Streptococcus Staphylococcus Burkholderia Other gram
Variables spp. pyogenes aureus cepacia negative bacteria Sig.∗

Etiology 0.036
Flame (n = 24) 12 (63%) 4 (67%) – 2 (40%) 6 (25%)
Hot liquid (n = 33) 7 (37%) 2 (33%) 4 (100%) 3 (60%) 17 (71%)
Electric (n = 1) – – – – 1 (4%)

Burn degree 0.068
2nd. (n = 28) 5 (26%) 2 (33%) 3 (75%) 2 (40%) 16 (67%)
3rd. and mixed (n = 30) 14 (74%) 4 (67%) 1 (25%) 3 (60%) 8 (33%)

How burn occurred? 0.185∗∗

Accidental (n = 54) 16 (84%) 6 (100%) 4 (100%) 4 (80%) 24 (100%)
Suicidal (n = 4) 3 (16%) – – 1 (20%) –

∗Chi-Square test.
∗∗Cramer’s V.
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conducted by Chaudhary et al. in Nepal [20] and Rao
et al. [21]

In India, which reported S. aureus as the most preva-
lent isolates correlated with infected burn wounds
with a percentage of 28.71% and 42% respectively.
The differences in isolated bacterial isolates in in-
fected burn wounds may be due to a variation
in treatment or the misuse and malpractices in
wound care in different geographical settings of burn
victims [22].
Pseudomonas aerogenosa species is the serious mi-

croorganism causing infection in this study which is
usually resistant to most of the available well known
antibiotics, this �nding is similar to the �nding re-
ported by other local studies conducted in Baghdad
hospitals by Hamed et al. and other local study car-
ried out in Thi-Qar province [23, 24] and supported
by other studies that explained one of the most im-
portant highly prevalent bacteria isolated from burn
wounds which was P. aeroginosa [25–28] but, some
other studies emphasize the high prevalent of other
bacteria in burn wounds infection [29–31].

5. Conclusion

Results of this study suggest that gram-negative
organisms are the most common bacterial isolates
followed by Pseudomonas spp. from burn wounds in-
fections at hospital in Babylon, Iraq.
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