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ABSTRACT

The current study conducted to identify the bacterial isolates from burns and wound infections that
are responsible for various skin complication in such conditions and determination the development of
antimicrobial resistance among these bacterial isolates. This study is carried out Between September
2020 to December 2020, a total number of (103) burns and wound swabs were taken from different
patients from different hospitals in Baghdad city, the specimens were collected from; burns (57) and
wound (46) swabs, the specimens were included; (51) female and (52) Male, the age average between (2
- 70 years). The positive bacterial containing specimens are (93) swabs, most of them are mixed (82
specimens) with different types of bacterial species and only (11 specimens) are contained with one
type of bacterial isolate, while the negative bacterial containing are (10) swabs that showed no aerobic
bacterial growth.. Staphylococcus sp. is recorded the most prevalence organisms found in wounds and
burns 75/163(46%) included 31(41.3%) and 44(58.7%) isolated from burns and wounds respectively.
Whereas Enterobacteriaceae sp. revealed that 57/163 ( 35%), 25(44%) from wounds and 32(56%0)
from burns. Also Pseudomonas sp. 23/163( 14.1%), Acinetobacter sp. 5/163(3.1%), and
Corynebacterium sp. 3/163(1.8%) were isolated from infected wound in a percentage (47.8%6,60%0,and
33.3%) and from burns (52.2%, 40% and 66.7%) respectively. Another experiment was performed to
measure the antimicrobial susceptibility against several antimicrobial agents included; Methicillin,
Caphalothin, Tobramycin, Azithromycin, Bacitracin, Novobiocin, Levofloxacin and Sulfamethoxazole
+ Trimethoprim. The results showed increasing the resistance percentages among different bacterial
isolates, and developed multidrug resistant bacteria.
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INTRODUCTION

Burns consider on of the most sever and
common form of trauma (8). As for wound, a
wound in an organ (such as the skin) may be a
simple or significant condition and may extend
to other tissues and structures of the body
(e.g., muscles, tendons, Vessels, and nerves)
(23). Bacterial and fungal infections are now
recognized as one of the most common and
severe diseases that contribute to severe
mortality and morbidity (26). Due to the non-
sterile wound and burn environment and the
complexity of healing system an effective and
targeted cure needed. Thus, researchers are
motivated to find an alternative and effective
therapy (24). The random and extensive use of
antibiotics to treat bacterial infections in
humans and animals has increased bacterial
strain and has precipitated the development of
antibiotic-resistant bacteria (22), also Hospital
admissions raise the risk of diseases associated
with health treatment and the spread of
multidrug-resistant pathogens, resulting in
increased use of antimicrobials (19). The wide
use of biocidal agents for environmental and
personal disinfection, including in non-health-
care settings, is another potential threat. Low-
level exposure to biocidal agents can select
drug-resistant strains and increase the risk of
antibiotic cross-resistance (7), particularly
those that treat Gram-negative bacteria( 17).
From all above, this study is aimed to
assessment the most prevalence microbial

organisms that related particularly with
different types of wounds and burns.
Simultaneously  study the antimicrobial

susceptibility for these bacterial isolates
against empirical antimicrobial agents used to
treat this types of infections.

MATERIALS AND METHODS

Specimen collection: A total of (103) swabs
were taken from people who suffered from
burns and wounds infections and the
specimens were collected from different
hospitals in Baghdad city- Irag which are (
Ghazy Al-hariri  Hospital for surgical
specialties, Baghdad teaching hospital
teaching laboratories in city of medicine |,
specialized burns hospital , burn center in Al-

Yarmouk teaching hospital , special
Kadhimiya Hospital), during a period
September/2020  to December  2020.
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Specimens from 103 patients with different
wound and burn infection are collected
aseptically with the aid of sterile swab of
transport media (Cito-swab-China). Each
specimen is cultured in a sterilized Brain heart
infusion broth and incubated overnight at
37C.

Isolation and Characterization of isolated
bacteria: Afterwards, each activated culture
broth was re-cultured using ABC steak plating
technique in order to achieve single colony
and primary characterization, the bacterial
specimens were cultured on four different
types of media (all media used in this study are
from / Himedia-India except MacConkey agar,
Biomark laboratories- india) which are;
Mannitol Salt Agar for Gram(+Ve) bacteria,
MacConkey Agar for Gram (-Ve) bacteria,
Blood Agar for hemolysis detection ability and
Brain Heart Infusion Agar for maintenance of
bacteria. And then a set of biochemical tests
were performed for each obtained bacterial
isolates included: Indole, MR, VP, Catalase,
Oxidase, coagulase« Urease (18).
Antimicrobial susceptibility test:

All bacterial isolates were activated in a BHI
broth for 18-24 hour at 37C and the
inoculated broth was subjected into centrifuge
for 10 min. at 4000g and the supernatant
discharged, and the pellet was emulsified by
normal saline until the inoculum density was
nearly equal to MacFerland turbidity standers
(1.5x 10%). According to the Kirby-Bauer disk
diffusion  method (6), incubation of
characterized bacterial isolates together with
antimicrobial disks by culturing them on
Muller Hinton Agar and this method following
standard protocol (15). The bacterial isolates
susceptibility were tested for several
antimicrobial agents including; Methicillin
(ME-10 pg ), Tobramycin(TOB-10 pg ) ,
Caphalothin ~ (Caphlex) (KF-30 pg ),
Azithromycin (AZM-15 pg), Bacitracin (B-10
ug) , Novobiocin(NO-5 ug ),
Levofloxacin(LEV-5 pg ), Sulfamethoxazole+
Trimethoprim (SXT-25 pg). The results were
read dependent on the zone of inhibition
measurement and determined their
susceptibility (Resistance, Intermediate and
Sensitivity) relies on specific type of
antibiotics guide that recommended by CLSI,
2020 guidelines (10)
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RESULT AND DISCUSSION
In burns and wound infections, the current
study attempts to identify the bacterial isolates

that are responsible for wvarious skin
complication in such conditions and the
antimicrobial resistance of these bacterial

isolates. A total number of (103) specimens
including; burns (57) and wound (46) swabs
were taken from different patients and from
different hospitals, the specimens were for
(51) female and (52) Male, the age average
between (2 - 70 years). The positive specimens
are (93) swabs, most of them are mixed (82
specimens) with different types of bacterial
species and only (11 specimens) is infected

with one type of bacterial isolate, while the
negative specimens are (10) swabs that
showed no aerobic bacterial growth. The
results in table 1 revealed that Staphylococcus
sp. has the most common isolates 75 (46%)
isolates from total bacterial isolates 163. A 44
(58.7%) isolates from burns patients and
31(41.3%) isolates from wounds infection.
These isolates numbers included; S. aureus, S.
epidermidis and S. saprophyticus 27(47.4%),
4(25%) and 0(0%) respectively in wound
infected patients, compared with that isolated
from burned infected patients which are
30(52.6%), 12(75%) and 2(100%)
respectively.

Table 1. Number and percentage of Staphylococcus species isolated from wounds and burns

patients
Staphylococcus sp. Wound swab Burn swab
Total no. Number Percentage Number Percentage
S. aureus 57 27 47.4% 30 52.6%
S. epidermidis 16 4 25% 12 75%
S. saprophyticus 2 0 0% 2 100%
Total number 75 31 41.3% 44 58.7%

Ekawati, et al., documented that microbial
agents that cause inflammation of the skin
surface is considered as a group of pyogenic
bacteria. S. aureus is classified as one of the
pyogenic bacteria(13). Also Gilmara, et al.,
and coworkers (14) who they concluded that,
nasal and skin colonization by Staphylococcus
sp. may be a source for wound colonization
by S. aureus, and high proportions of wounds
are colonized by S. aureus and MRSA. Burns
is another type of wound, William, et al., and
his colleagues reported that some resistant
microorganisms have developed as the

maleficent cause of invasive infection in burn
patients, including MRSA particularly that
transmitted from hospitals (25). Other most
important family species (57) are related with
Enterobacteriaceae family. The results in table
2 showed that, the most prevalence
Enterobacteriaceae sp. found in infected
wounds and burns were Klebsiella sp., E. coli,
Proteus sp., Serratia sp. and Enterobacter at a
percentages ( 54.5% , 33.33%, 52.2%,
33.3%,0%) in wounds respectively compared
with that in burns (45.5%, 66.7%, 47.8%,
66.7%, 100%) respectively.

Table 2. Number and percentage of Enterobacteriaceae sp. isolated from wounds and burns

patlents
Enterobacteriaceae Wound swab Burn swab
Total no. Number Percentage Number Percentage
Sp.

Klebsiella sp. 11 6 54.5% 5 45.5%
E. coli 18 6 33.33% 12 66.7%
Proteus sp. 23 12 52.2% 11 47.8%
Serratia sp. 3 1 33.3% 2 66.7%
Enterobacter 2 0 0% 2 100%
Total number 57 25 44% 32 56%

On another hand, Pseudomonas sp. recorded a
23 isolates 11(47.8% ) from wounds and
12(52.2 % from burns ) .These results were in
agreement with Shama, et al., who they
documented that (21), a skin can be infected
by a variety of microbial agents, such as
bacteria, parasites and fungi. The most
prominent of skin infections are caused by
bacteria (G+Ve) bacteria are the most
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communal causes of infection is hemolytic S.
aureus and Streptococcus. While (G- Ve)
bacteria the rod one that can cause infections
in the skin such as E. coli, Enterobacter sp.,
Klebsiella sp., Proteus sp. and P. aeruginosa
(16), (20). As well as the present results
showed that Acinetobacter sp. and
Corynebacterium sp. both are isolated from
wounds 3(60%) and 1(33.3%), whereas from
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burns were 2(40%) and 2(66.7%) respectively

Table 3.

Table 3. Number and percentage of Acinetobacter sp. and Corynebacterium sp. isolated from
wounds and burns patients

Bacterial type Wound swab Burn swab

Total no. Number  Percentage Number Percentage
Pseudomonas sp. 23 11 47.8% 12 52.2%
Acinetobacter 5 3 60% 2 40%
Corynebacterium 3 1 33.3% 2 66.7%

Acinetobacter sp. is acquisition an importance
as one of nosocomial infections, there are a
reports of severe necrotizing wound infections
and skin and soft tissue infection caused by
this pathogen are elevating in frequency as
Dubert, et al., elucidated in their compromised
analysis study (12). Additionally,
Corynebacterium sp. is one of skin
opportunistic microbiota, wounds infection by
this genus is considered as endogenous one
which enters into a site of wound. The
development of the etiologic agent can be
challenging, particularly when opportunistic
bacteria are found, signifying contamination of
clinical substances as Alina, and Ilwona
documented (4). Antimicrobial resistance of
bacteria is one of worldwide problem. The
results in figurel revealed that, there are
increasing in the resistance of bacterial isolates
against most empirical antimicrobial agents

(Methicillin, Caphalothin, Tobramycin,
Azithromycin, Bacitracin, Novobiocin,
Levofloxacin and  Sulfamethoxazole +

Trimethoprim)  which are 60 (80%),
56(74.7%),43 (57.3%) , 47 (62.7%), 49(65%),
40(53.3%), 31(41.3%) and 46(61.3%)
respectively. Methicillin resistant is obviously
increased among Staphylococcus species. In
another word, multidrug resistance are
developed among Staphylococcus sp. this may
due to virulence factors they have. Though,
sequence and experimental indications of
horizontal transmission of antimicrobial
resistance genes among them, preferred by
their capacity of generating biofilms.
Moreover, the fact that exchange microbiota
with our surroundings, such as the relationship
between human beings, animals, and the
environment as Ciro César, et al., mentioned
(9) . As well as the results show that, the drug
of choice is Levofloxacin which recorded the
lowest resistance for Staphylococcus sp. than
other antimicrobials.
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Figurel. Numbers and percentages of
antimicrobial resistance for Staphylococcus
sp. bacterial isolates
Enterobacteriaceae  members also showed
increasing resistance against most usable
antimicrobials used in this study (Methicillin,
Caphalothin,  Tobramycin,  Azithromycin,
Bacitracin, Novobiocin, Levofloxacin and
Sulfamethoxazole + Trimethoprim) which are
51(89.5%),49(86%), 22(39%), 27(47%),
44(77%), 33(58%), 25(44%) and 38(66.5%)
respectively figure 2. High levels of resistance
were observed against beta- lactam group then
folate pathway inhibitors due to production of
beta-lactamase enzyme and dihydropteroate
synthases that encoded by blaTEM, blaTEM-
1, blaSHV-1 and blaCTX-M and sull, sul2 and
sul3 genes respectively. Aminoglycoside
modifying enzymes due to the carriage of
aac(3)-llla, aac(6")-1I and aac(6’)-le-aph(2”)

as Anca, et al., reviewed (5) ,(2).
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Figure2. Numbers and percentages of
antimicrobial resistance for
Enterobacteriaceae sp. bacterial isolates
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Figure 3 (A and B)
Acinetobacteria sp. were resistant in a
percentage  100%  for Methicillin,
Caphalothin, Tobramycin and Bacitracin.
Whereas resistant in a percentage 80% for
Novobiocin, Levofloxacin and
Sulfamethoxazole + Trimethoprim, and 40%
for Azithromycin. Some of Acinetobacter sp.
is considered as the most important pathogens
liable for severe hospital transmitted
infections, because of its different resistance
mechanisms, such as the decreased membrane
permeability, B-lactamases production, efflux
pumps, and altered target site of the antibiotic.
The  massive  adaptive  capacity  of
Acinetobacter sp. and the gaining and transfer
of antimicrobial resistance factors contribute

showed that

A
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to the ineffectiveness of most present
therapeutic  strategies,  including  new

generation or combined antibiotic therapy as
Corneliu, et al., and his colleagues
documented (11). As well as William et al.,
demonstrated that several resistant organisms
have developed as the maleficent cause of
offensive infection in burn patients, including
methicillin-resistant Staphylococcus  aureus,
Pseudomonas, Acinetobacter,  vancomycin-
resistant Enterococcus. Progresses in
antimicrobial treatments and the release of
new classes of antimicrobials have further
armamentarium of healing resources for the
clinician (25)
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Figure3. Numbers and percentages of antimicrobial resistance for Acinetobacter sp.(A) and
Pseudomonas sp. (B) bacterial isolates

Whilst Corynebacterium sp. results revealed
that increasing resistance in a percentage
100% against 5 empirical antimicrobial agents
included; Methicillin, Caphalothin, Bacitracin,
Novobiocin and Levofloxacin, whereas each
Tobramycin, Azithromycin, and
Sulfamethoxazole +  Trimethoprim are
recorded a percentage of resistance reach 67%
figure 4. Corynebacteria is one of skin normal
flora, its opportunistic bacteria contaminated
wound and developing resistant against
antimicrobial in different ways included the
following; the mechanism of active efflux of
antibiotic from the cell, alteration of the
ribosome binding site related with methylation
or point mutations within the structural gene
region, the gene responsible for resistance in
chromosome or plasmid, and the least
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significant - enzymatic inactivation of the
antibiotic as Alina documented (3).

Figure4. Numbers and percentages of
antimicrobial resistance for Corynebacteria

sp.
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Conclusion: In view of the results of the
current study, the following conclusions can
be presented: Increasing contamination of
wound and burn with multidrug resistant
bacteria demonstrating the importance of
avoiding cross-contamination in  hospital
ecosystem, particularly among elderly patients.
Carefully managed of wounds to prevent
microbial spread, thus supporting patient
recovery and decreasing healthcare costs.
Continuous wound observation with regular
testing the specimens of tissues for
quantitative culture, Strict infection control
methods, and early removal and wound
closing remain the principal assistants to
counteract of invasive infections in burn
patients.
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