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Abstract
Background: Staphylococcus aureus is a gram-positive spherical bacterium. It is a human skin and 
respiratory flora which is considered as one of the most common cause of burn infections. It always finds a 
way to resist antibiotics due to that it had virulence and resistance genes as well as acquired of new genes 
from other strains which makes it more dangerous. Aims: This study aims at investigating the prevalence 
of genetic evaluations for Staphylococcus aureus in the burn unit. Methods: A total of 223 burn swabs 
were collected from the burn patient’s unit during the period from September to December 2019 in AL-
Hussain Teaching Hospital in AL-Nasiriya City, Southern of Iraq. These 223 burn swabs were subjected to 
macroscopic, microscopic, cultures, biochemical test and out of the 223 clinical swab only (70) undergoes 
the PCR and DNA sequence technique looking for new emergence strains. Results: The current study used 
partial 16SrRNA gene sequences for (6) Staphylococcus aureus isolates and found (5) of them were global 
and one was local according to the accession numbers of NCBI Gene bank, MT605440.1, MT605441.1, 
MT605442.1, MT605445.1, MT605443.1, MT605444.1.
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Introduction

Burns are a common type of injury among people. 
They can occur anywhere from a household setting 
where heat, electricity and friction might be the source 
of injury to industrial settings where radiation and 
chemical agents might be the main source of injury (1). 
Burns that effect and cause trauma to the superficial 
layer of skin, superficial but partial thickness and a 
full-thickness classified as the first, second, third and 
fourth degree burns (2). The skin can be exposed to a 
mechanical disruption by the burns injury that causes 
losing a part or whole of skin, since the skin acts as a 
protective barrier against many microorganisms and 
environmental conditions (3). This loss of skin enables 
the human flora, environmental microbes and other 
pathogenic microorganisms to invade the burned area 

of burn patients to reach the deeper tissues and become 
colonized with microorganisms (4). 

Staphylococcus aureus is the most important 
pathogen in the burns unit which can take the opportunity 
to colonize the burn wound which are a normal human 
flora present in the skin and respiratory tract. Nowadays, 
Methicillin-resistant Staph. aureus (MRSA) also resistant 
to a broad spectrum of antibiotics, that is considered as 
a serious nosocomial pathogen in burn unit due to multi-
drug resistance and its outbreak potential (5). Mec A and 
hlb genes were carried on chromosomes (6). While erm 
A, erm B and etb gene carried on plasmid which it can 
easily move from one strain to another, and it has an 
important role in their virulence, resistance and bacterial 
pathogenicity (7).

Material and Methods

A total of 223 burn swabs were collected from the 
burn patient’s unit during the period from September to 
December 2019 in AL-Hussain Teaching Hospital in 
AL-Nasiriya City, Southern of Iraq. All samples were 
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collected under available sterile conditions via transport-
swab media and then directly transported to the laboratory 
to perform microscopy, culture, and sensitivity analysis. 
A formula was prepared for all patients, including 
sample number, name, date, age, gender and residence. 
Using both PCR and DNA sequence technique.

Statistical Analysis

All data of the present study were statistically 
analyzed by using Microsoft windows 10 Excel 
(version2010) and SPSS version 24 (ANOVA for Leas 
Significant Difference LSD and Independent T. test).

Results

Out of total (223) clinical sample (201) were positive 
and (22) 9.87% were negative, (70) 31.40% represented 
by Staph. aureus followed by Pseudomonas. Spp and 

then Enterococcus. Spp have been had a second and 
the third percentage respectively 29.60% and 12.55%, 
while Escherichia coli were got the lowest percentage 
0.44%, and the remained percentage for other types 
of bacteria. According to age groups and gender the 
result shown in both (Tables1 & 2) All (70) isolates 
of Staph. aureus bacteria were subjected to antibiotic 
sensitivity the results showed in (figure1). The isolate 
designated as multidrug-resistant (MDR), (24) 34.28% 
were extensively drug-resistant (XDR) and only (2) 
2.85% isolates were pan-drug-resistant (PDR). There 
were statistically significant differences in Antibiotics 
susceptibility against Staph. aureus (P˃0.01).

Molecular result explains in (figure 2) There were 
statistically significant differences in gene frequency of 
Staph. aureus according to gene number (P˃0.01).

Table (1): Distribution of patients according to age group and bacterial type.

    Bacteria 
Age group         (year)

Staph. aureus Other bacteria Total

No. %     No. % No. %

1-15 12  6.6 11 6.1 23 12.7

16-31 24 13.3 57 31.5 81 44.8

˃ 31 26 14.4 51 28.2 77 42.5

Total 62 34.3 119 65.7 181 100

Cal. χ2: 4.057 Tab. χ2:9.21 df:2 P ˃ 0.01

Table (2): Distribution of patients according to gender.

Gender 
Bacteria

Male Female Total

No. % No. % No. %

Staph. aureus 27 14.9 35 19.3 62 34.3

Other bacteria 64 35.4 55 30.4 119 65.7

Total 91 50.3 90 49.7 181 100

Cal.X2: 1.707 Tab.X2:6.63 df:1 P_ value: 0.01
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Cal.X2: 526.72    Tab.X2:33.92    df:22    p-value:0.01

(Figure 1): Antibiotics susceptibility against Staph. aureus bacteria.

Cal.X2: 55.84    Tab.X2:9.49    df:5    p-value:0.01

Figure 2: Frequencies of single gene in isolated Staph. aureus.

Discussion 

Bacterial identifi cation and distribution of patients 
according to age group and gender

In the present time the burn wound infections 
become as one of the most important public health 
worldwide problem due to its potentially serious 
complication that happened approximately after injury 
(8). The current study revealed that Staphylococcus 
aureus is the predominant pathogen in burn unit followed 
by Pseudomonas. This study was consistent with the 
local study in Iraq provided by Spp which concluded 
that (66) out of (80) Staph. aureus was the predominant 
bacteria (33.33%) followed by Pseudomonas Spp 
(31.81%) (9). According to age group, the results of the 

current study recorded that the higher patients infected 
with infectious bacteria was in the second age group 
whereas the fi rst age group was recorded as the lowest 
percentage. Hence, the third age group recorded the 
highest group infected with Staph. aureus, as that agreed 
with fi nding reported by (10) who provided that 16-30 
age group had the highest percentage. In contrast, (11), 
his study revealed that burn injuries were signifi cantly 
common among young age group less than 20 years (70. 
4%). The third age group in the current study was the 
most infected with Staph. aureus may be due to their 
age who susceptible to many compromised factors that 
made them more susceptible to Staph. aureus (12). The 
reason behind these differences might be due to that the 
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second age group (16-30) years is most active in doing 
cooking, driving, etc. but also most of it was due to 
suicides (by burning) as what I noticed during my study. 
Also the elderly and new-born those who are immune 
suppressed Particular groups at higher risk exposure to 
Staph. aureus infection. According to gender, males are 
more exposure to infection than females whereas female 
recorded the higher most patients infected with Staph. 
aureus as that agreed with this study (13), Ethiopia, from 
114 burn patients were males’ infection 58(50.9%) more 
than females 56(49.1%) also the females recorded the 
most infected patient with Staph. aureus 35(53.0) while 
the males got the percentage 31(47.0) rather than female. 
This may be due to that the males are exposed to burns 
as they driving cars, wearing a combustible clothes. In 
my country males may be affected more due to their 
presence as revolutionaries whom they were exposed 
to a very hot water by suppression of the authority. In 
the case of females were more likely exposed to Staph. 
aureus due to contamination as it appears in my result or 
due to other unknown reasons. 

Antibiotics susceptibility and Molecular 
Identification 

The current study of the antibiotic susceptibility 
for Staph. aureus its 100% resistance against Oxacillin, 
Cefoxitin and penicillin was consistent with the local 
study in Iraq provided by (20). But, my results showed 
the beginning of an almost complete resistance against 
some of macrolides and aminoglycosides respectively 
Erythromycin, clindamycin and Tetracycline in contrast 
to last study that considered they were not resistance. 
My subsequent results were corroborated completely 
with other researcher from the same country which 
carried out by (14), also they agreed with me by the 
sensitivity test my results showed that the bacteria 
are more sensitive to the following antibiotics such as 
Vancomycin and Chloramphenicol as in his results, and 
that is also deals with study outside the country provided 
by (15), Iran, deals with my result in both the resistance 
and sensitivity to the previous antibiotics. Despite 
the development of control and prevention methods, 
challenges in the treatment of staphylococcal infections 
are accompanied by several mechanisms such as biofilm 
formation in this bacterium enzymes production such as 
beta lactamase (16), and also the misuse and overuse of 
some antibiotics (15). My own opinion, in additions to the 

previous reasons it is may be due to the contamination 
in and around the burn unit, including the staff and other 
than that, led to the formation of new resistance genes, 
the current study shows 100% resistance to Mec A gene 
and erm A gene and the appearance of new strains that 
possess a lot of etb gene in Iraq, all these conditions are 
responsible for the appearance of more new dangerous 
mergence strains. 

The current study showed that all (70) of Staph. 
aureus isolates were positive100% for16SrRNA 
and Mec A gene that the results showed almost semi 
complete percentage. As that’s agreed with the local 
study provided by (17), in Iraq, they found all 96 Staph. 
aureus isolates 100 % positive that were identified by 
PCR. Also that is agreed with study worldwide carried 
out by (18). Local study carried out by (19). In Iraq out 
of 140 Staph. aureus isolates 113 bacterial isolate were 
MRSA. Also my result deals with this study which 
provided by (20), Iran, all burn swab were positive to 
Mec A gene.  Detection of both erm A and erm B gene 
in Staph. aureus, I could not find this percentage in my 
country, perhaps it is due to no one act on these genes in 
burn unit. Worldwide, the current study disagreed with 
this study provided by (21), they show that the percentage 
against macrolides in burn patients, the prevalence of 
both erm A and erm B, 11% (19/170) and 3.5% (6/170) 
respectively. My study agreed with study carried out 
by (22), they found that erm A is the predominant, and 
the resistance rate. For etb and hlb Genes, all previous 
studies have been proven that etb gene is not present, 
or present in a small quantities in both our country and 
worldwide as that deals with local study in Iraq provided 
by (19), their sources showed that this gene is not 
available in Iraq before, so they found that out of (113) 
clinical isolates 5.31% have a positive results for etb 
gene, this also corresponds to other international studies 
In a Turkish study done by (23), detected none etb toxin 
gene, it is absence ,in the United States the study carried 
out by (24), the frequency range of etb gene in MRSA 
was 0-22%, and this is terrible compared to ( 62.58%) 
rates out of 70 samples as that indicated by the current 
study. For hlb gene I agreed with local study from Iraq 
provided by (25), as well as my results disagree with 
next study whom showed that no one of (MRSA) strains 
carry the (hlb) gene which carried out by (26).
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Conclusion

There were high rates of burn infections due to 
Staphylococcus aureus resistance to many antibiotics. 
Thus infections cannot be easily controlled due to 
various virulence factors and resistance gene which 
most of them carried on plasmids that mediate the 
appearance of new resistance strains. Also for the 
investigation of antibiotic resistance may provide crucial 
information about the control of such infections so it will 
be necessary to accurately identify antibiotic resistance 
on routine susceptibility tests.
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