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Introduction 

Approximately 90 percent of burns occur in low to middle income countries, regions that generally lack the necessary 

infrastructure to reduce the incidence and severity of burns (Nasih Othman, 2010). Despite of them modernization, the 

domestic fire is the major cause of the burns with maximum involvement of females and the accidental injury the main 

cause (Santos et al., 2016). Generally, microorganisms will colonize and grow quickly after burns due to the loss of 

the skin barrier(Mayhall, 2012). In burn patients, potential biomarkers can be used clinically to identify infections and 

sepsis, they can also be used to predict the survival of injuries, monitor the severity of injuries organ function or 

wound healing. There are several risk factors which facilitate microbial colonization and infection, including age and 

comorbidities, burn wound size, impaired immunity (e.g., hyperglycemia hypermetabolic response), and medical 
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measures (e.g., use of invasive catheters, transfusion, delays in burn wound excision) etc (Mayhall, 2012) (Mozingo 

and Pruitt, 2014). The microbial colonizers or pathogens affecting burn patients include bacteria and fungi(Siegel et 

al,. 2007; Weber and McManus, 2004) The most common Gram-positive bacteria implicated in burn wound infections 

include Staphylococcus spp., Enterococcus spp., and beta hemolytic Streptococcus group A. Among that group, 

Staphylococcus aureus continues to be one of the most important bacterial cause of bum wound infections (Ronat et 

al, 2014; Devrim et al, 2017; Ramirez-Blanco etal, 2017). The most frequently isolated Gram-negative bacteria from 

patients with burn wounds include Pseudomonas aeruginosa, Acinetobacter baumannii, Klebsiella spp., 

Stenotrophomonas spp. Escherichia coli, and Enterobacter cloacae (Mayhall, 2012; Mozingo et al., 2014; Ronat et al., 

2014; Merchant et al., 2015). Patients with severe burns are more prone to infections caused by multiple drug-resistant 

organisms (MDRO); common examples include methicillin- resistant Staphylococcus aureus (MRSA), vancomycin 

resistant Enterococcus (VRE), MDR Pseudomonas spp. and Acinetobacter spp (Ronat et al., 2014; Siegel et al., 2007). 

The care and treatment of these patients have been quite challenging. If some of the infection control measures are 

neglected these pathogens may even cause an outbreak in burn units(Lachiewicz et al., 2015). These patients with 

burns. Additionally, the cost of medical care for burn patients is substantial (Chen et al., 2009; Hop et al., 2014). In 

burns patients infections arises from multiple sources. Burn wounds become initially colonized and infected with 

Gram positive bacteria mainly Staphylococci, these Gram Positive bacteria such as Staphylococci are found during 

first post burn days that are superseded during the second week by Gram Negative bacteria. Pseudomonas aeruginosa 

may be the dominant isolate from burn wound colonization and infection Following 2nd week of burns(Manson et al., 

2009). The resistance pattern of bacteria against antimicrobial drugs is increasing day by day. The particular level of 

resistance of bacteria against antibiotics varying from one location to any other and resistance of bacteria against 

antibiotic becoming global problem (Lari, 2000).  

Materials and Methods: 

This prospective study was concluded 50 patients admitted in burn unit . A total of 50 surface swabs were taken using 

standard methods and cultured for growing of the bacteria which were subjected to antibiotic sensitivity testing. 

Chronic wound for the purpose of this study was defined as any burn wound with skin loss which failed to heal or 

epithelize naturally within3 weeks from the date of injury. The required data of burn patients including age, sex, 

season, causes of burns, burn size, manner (way) of burning based on intentional (on purpose) or unintentional 

(casually). Specimens were cultured on appropriated culture media including MacConkey agar, Blood agar, Nutrient 

agar and Eeosin Methylen Blue Agar. The cultures were incubated in 37°C for 24-48 h and then the colonies were 

removed for further study. Biochemical and Culture characterization of the isolates were verified for identification 

purposes (Koneman et al,1997). In essential cases, specific bacteria was used for precise identification of bacteria 

type. In order to detection of the susceptibility of isolates to antimicrobial drugs, all isolates were tested by Viteck 

system (Biomerieux company) 8 antibiotics including Ciprofloxcin, Amikacin, Impenem, Gentamicin, Ticarcillin, 

Tobramycin, Trimethoprim, Ceftazidin. 

Results: 

The bacterial species were diagnosed by morphological and biochemical tests conducted on the isolates under study, 

after cultivation and purification on different culture media and the results were as follows: Staphylococcus isolates 

were gram-positive and arranged in regular clusters, while gram- negative bacteria appeared in the form of short, 

gram-negative bacilli Figure(2). 
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Figure (1): The results of biochemical test A.Indol test(+ve)(-ve). B. Simmon Citrate test, C. Urease test (+ve,(-

ve), D.Catalase test (+ve), E.Oxdiaes test 

A- P.miribilis colonies growing on blood agar medium 
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Figure (2): different species of bacteria growing on different growth mediums 

During the present study, patients with suspected burn wound infections had their wounds. A total of 50 pathogenic 

and opportunistic bacteria were identified. In all 50 isolates (88%) were Gram-negative bacilli and 6 (12%) were 

Gram- positive cocci Figure(3). The predominant bacteria isolated from the infected wounds was Pseudomonas 

aeruginosa (38%) followed by Klabseilla pneumoniae (20%), Eschreish coli (16%), Enterobacter cloacae (10%), 

Staphylococcus aureus (8%), Protus miribilla (4%), Staphylococcus epidermis (4%). (Table 1). These bacterial species 

are considered opportunistic pathogens, and they rarely cause disease in healthy people, but they are highly virulent in 

patients with weak defense mechanisms, causing bacteremia. therefore, the contamination in hospitals because these 

pathogens have a pathological effect to deteriorate the state of those sleeping there. 

The results of the current study showed that P. aeroginosa isolates were 38%, which is similar to what was found by 

Boyer et al. (2015), with an isolate rate of 43 (41.3%). Also, this study agrees with what was stated Okon et al. (2014) 

as an it obtained isolate rate of 30.1%. 

Figure(3) Distribution of positive and negative isolates of Gram stain and their percentage 
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The prevalence of this bacteria may be due to its resistance to antibiotics and disinfectants, and the transformation of 

the burn area into a suitable medium for the growth of these bacteria due to the weak resistance of the skin tissues 

subject to burning and its damage. The number and medical supplies, in addition to the severity of overcrowding in the 

burn unit sometimes. 

This study did not agree with the study of Kandati et al., (2015) and others. They found that there was an increase in 

the percentage of isolates of S.aureus bacteria in the first place, with an isolation rate of 39.8%, then followed by 

P.aeroginosa bacteria with an isolation rate of 35.3%. The reason may be due to the number of samples taken. 

Included in the study or according to the geographical location, it varies from one location to another and from one 

hospital to another. 

In a study conducted by Adugna et al. (2015), in which it was confirmed that the rate of isolation of E.coli bacteria 

was 15%, which is close to the ratio in the current study, 11.1 E.coli bacteria constitute a high percentageamong the 

Gram-negative bacteria naturally present in the body, and infection may be As a result of infection or acquired 

infection from hospitals, due to its high percentage in most hospitals (Bowler and Davies, 1999) 

Out of 50 infected patients, 36% were males and 64% were females. (Figure 4) It is identical to study (Hakim et al., 

2016) with a rate of isolation of 34% for males and 66% for females. This is due to the nature of female work in 

homes and their preoccupation with housework, especially with regard to cooking or directly near sources of fire and 

hot liquids and vapors. Females are at risk twice more than men because of kitchen accidents and domestic violence. 

The results of the current study also agreed with what was found Panjeshahin et al (2011), that burns afflict women 

more than females, due to direct contact with sources of fire, such as kerosene-powered cookers, which often lead to 

flame burns. As it is shown in Table 2 the causes burns in patients, boiled water (44%), Fire by gas flames (22%), Fire 

by gasoline flames(18%), Hot liquids (10%) and Electrical shock (6%), the results of this study came close to what 

was found by Bujok. (2010). who stated that the highest burning rate was with boiling water by 23.4%, then burning 

by gas flames by 14.5%, and the lowest burning rate was for electrical burns by 4%. The results of this study also 

agreed with what was found by Ozkurt et al., (2012). The highest insulation rate was for boiled water with an isolation 

rate of 65.5%, then burns of gas flames with an isolation rate of 13.6%, most burn injuries occur at home or at work, 

and in the United States of America, the most common causes of burns are fire or flames by 44%, hot objects 9%, 

electricity 4%. 
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Figure (4) The distribution of the injured according to the gender 

Frequency of the manners of burning based on intention or accidentally was as follow: (86%) (43cases) of patients 

were burned accidentally and (14%) (7 cases) were intention. (Figure 5) The results of the current study agreed with 

what was found by Peck, (2012), and this study was also identical to what was mentioned (Mashouf and Hashemi, 

(2006), and the percentage of unintended injuries was 73.6%, while the percentage of intended injuries was 26.4%. 

Intended burns are among the common causes of burns. Or it can be called intentional burns that occur in a significant 

proportion of young women and that occur due to social and economic problems 

proportion of cases were among individuals who live in country increased by 37 injured 74% while the injuries the 

city has reached 13 cases of burn injury by 26% (Figure 7) This study was identical to what was found by Attia et al. 
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(1997), and this study was similar to what was found by Haralkar et al., (2011). The reason for this may be due to the 

standard of living, low socio- economic status, and the use of traditional cooking utensils. in preparing food. 

An antibiotic sensitivity test was conducted using the Vitek 2 device where the sensitivity of bacterial isolates to eight 

types of common antibiotics was tested, and these antibiotics are: Amikacin, Ceftazidin, Ciprofloxacin, Gentamicin, 

Imipenen, Ampicilin, cefepime, and Trimethoprm. The results of the current study showed, that the most effective 

antibiotics against both gram-negative and gram-positive bacteria are Amikacin, Ciprofloxacin, Ceftazidin Table(4,5). 

The resistance ratio to Ciprofloxacin, varied from one bacteria to another, as the current results showed that P. 

aeruginosa was resistant to this antibiotic by 84%, is due to the fact that P. aeruginosa is one of the most important 

causes of hospital-acquired infections, especially infections that are associated with the length of treatment and the 

survival of the patient suffering from complications of the disease. The results of the current study agreed with 

(François et al., 2016), agreed this study with a study Performed by Abdullah et al. (2010) who found that there is a 

decrease in the level of anti-Ciprofloxacin. 

The results of the current study showed that the isolates that were resistant to Cirprofloxacin and to the rest of the 

other types of antibiotics used in the study because this antibiotic is one of the modern antibiotics specially 
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manufactured to treat infections caused by P. aeruginosa bacteria. which was resistant to ciprofloxacin, and to the rest 

of the other types of quinolones used in the study. 

The results of the current study showed that K.pneumoniae were sensitive to Ciprofloxacin by 32%. and it showed its 

resistance to the antibiotics Ceftazidin, Trimethoprim-sullphamethoxazole, and Gentamicin, as the results of the 

current study agreed with what was found by Lob et al. (2016), which indicated the resistance of bacteria to the above-

mentioned antibiotics, while these results did not agree with what the researchers found (Finlayson and Brown, 2011.) 

 ( Iacchini et al., 2019) showed in a study on E.coli bacteria to increasing resistance to antibiotics, where the percentage 

of resistance to the antibiotic Cirprofloxacin reached 84%, which was identical with the current study. The resistance 

is 86%, and then the antibiotic Gentamicin comes with a resistance rate of 84%. The results also agreed with what was 

stated (Varela et al., 2021; Bonkat et al., 2013) where the bacteria were resistant by 89%, 100%, and agreed with what 

was stated in a study in Spain conducted by researchers (Hrbacek et al., 2020). E.cloacae bacteria, it showed resistance 

to Topramycin, Tecarcillin, and Gentamicin, and the results of this study were similar to a study conducted by Thiolas 

et al., (2005). The results of the current study showed that P.mirabilis was resistant to the antibiotics, Ceftazidin 

Tecarcilin, Topranycin It was sensitive to the anti- ciprofloxacin, and the results of this study were identical to the 

results of Nccls. (2003). As for S.aureus bacteria, the results of the current study showed that it is close to the results 

of Kolar et al., (2009), in which it was mentioned that it is resistant to both Tecarcilin, Gentamycin by 50% and 50%, 

respectively. 

Table (4) Sensitivity and resistance of gram-negative bacteria to some antibiotics. 
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Conclusion: 

Bacterial infections are serious problem among burns patients and P.aeruginosa has emerged as the commonest 

organism causing infection and is resistant to most of the antibiotics. 
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