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ABSTRACT

Background: Burn injuries are the most overpowering of all wounds and all around
the world a major public health crisis. Burn wounds are the fourth most basic kind of
injury around the world, after automobile accidents, falls, and interpersonal violence.
About 90% of the burns happen in low to middle-class population of low socioeconomic
countries.

Objectives: This paper aims to review the bacteria causing burn infections and their
antimicrobial resistant profiles in individuals suffering from infected burn wounds.

Methods: Literature was obtained from different database such as Google Scholar
and PubMed etc.

Results: Patients who endure serious consume are at the higher hazard for nearby
and foundational diseases. As of late, rising safe pathogens have constrained consume
mind suppliers worldwide to scan for elective types of treatment. The protection among
different microbial species (irresistible operators) to various antimicrobial medications
has developed a reason for general wellbeing risk around the world at a frightening rate.
All the competent tainting specialists (e.g.,, microscopic organisms, growths, infection,
and parasite) have utilized large amounts of Multi Drug Protection (MDR) with improved
dismalness and mortality; along these lines, they are alluded to as “super bugs”.

Conclusion: Although, the advancement of MDR is a characteristic marvel, the
improper utilization of antimicrobial medications, insufficient clean conditions,
unseemly sustenance dealing with, and poor contamination counteractive action and
control hones add to development of and empower the further spread of MDR.

Introduction

Burns are more prevalent devastating type of trauma and
require a critical care as well as handling. Mortality due to burns
can be reduced by fluid replacement, excision, and coverage of burn
wounds, infectiontreatment,and early resuscitation Shirani Vaughan

et al. [1-6]. A better result for rigorously burned individuals has

been credited to medical evolution in burn wound care, pulmonary

care, nutritional support, fluid resuscitation and infection

management. As a consequence, burn mortality, depending on the
degree of a wound, has been decreased (up to 50 %) within the last
decades Saffle Davis et al. [7,8]. 75 % of all death in individuals with
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severe burns (over more than 40 % of the total body surface area
(TBSA) is affected), are linked to sepsis developed from infection
of burn wounds or inhalation injury and / or other complications
Fitzwater Purdue et al. [9-13]. Based on the preceding lines, it is
very necessary to identify and isolate the multiple drugs=resistant
bacteria, which will be very helpful to identify and manage the
burn-wound infections in hospitals. The burns are totally different
from other types of burn wounds on the body, such as the degree of
systemic inflammation [14], healing of all burn wounds is an active
procedure with overlapping stage Gurtner Werner et al. [15]. The
early inflammatory stage brings monocytes and neutrophils to the
place of damage via fluid extravasation and localized vasodilation,
thus starting an immune response that is afterward continued by
the macrophage’s recruitment by chemokines Werner, Krieg et al.
[16,14]. Despite aggressive burn wound care and a huge number of
available antibiotics in the armamentarium of antimicrobials, burn
wounds infections are predominant reason for death in patients
with a burn. Of the variety of pathogens, multidrug resistant S.
aureus and Pseudomonas aeruginosa are most serious nosocomial
pathogens in burn facilities worldwide.

Multidrug Resistant

Multidrug resistant is among the main three threats to global
public health and is usually caused by substandard pharmaceuticals,
excessive drug usage or prescription and inappropriate use of
antimicrobials Santajit [17].

Staphylococcus Aureus (MRSA)

The sensitivity of isolated strains was against vancomycin,
clindamycin, Kanamycin and Erythromycin, but high resistant was
found against penicillin G. Multi drug resistance was found in all
isolated strains while one isolated strain was found resistant to
all the antibiotics Alebachew Yismaw et al. [18]. About 7 isolates
of Staphylococcus epidermidis (S. epidermidis), 60 isolates of
S. aureus were isolated from 540 wound and burns swabs from
patient of cancer in Egypt. In 355 burn and surgical wound
infected patients, 23 isolates of Klebsiella pneumonia, 4 isolates of
Streptococcus pyogenes, 25 isolates of Escherichia coli, 27 isolates
of Proteus vulgaris were identified. High resistance was found in all
bacterial isolates against frequently used b-lactams (vancomycin,
cefaclor amoxicillin, ampicillin, amoxicillin / clavulanic acid). The
isolated bacterial strains showed little resistance to ciprofloxacin
and imipenem. On plasmid analysis 2 susceptible and 6 multidrug
resistant bacterial isolates showed same pattern [19]. Twenty-
two strains of Pseudomonas aeruginosa, 8 strains of Klebsiella
pneumonia, 17 strains of S. aureus, 6 strains of S. epidermidis, 7
strains of Acinetobacter baumannii and 5 strains of Enterobacter
cloacae were isolated from burn wounds in a burn unit in a study

conducted in Iraq.

Extended spectrum beta-lactamase production was seen in
high proportion of Enterobacteriaceae. While methicillin-resistant

against S. aureus isolates were also detected Ronat Kakol et al.
[20]. Burn wound infections were polymicrobial in 26.6% of cases.
Staphylococcus aureus was the most common aerobic isolate
(32.4%). Among S. aureus, 76.5% were MDR strains, 73.5% were
methicillin-resistant, and 17.6% were vancomycin resistant.
Coagulase-negative staphylococci (CoNS) were represented by
16.2%. About 47% of CoNS strains were MDR strains, 47% were
methicillin-resistant CoNS, and 23.6% were vancomycin-resistant
CoNS. Multidrug resistance was seen in all Gram-negative bacteria
isolated from burn wounds. Extended-spectrum b-lactamases
production was observed in 58.5% isolated strains, whereas
metallo-b-lactamases production was detected in 43.4% of Gram-
negative bacteria. Young age, low socioeconomic status, abuse of
invasive procedures and antimicrobial, prolonged hospital stay, and
improper control of burn-associated comorbidities were the risk
factors for burn wound infections Melake et al. [21].

Thirty burn wound swab isolates obtained from 14 pediatric
burns patients were investigated. Cultures were done on the first
day for all patients and empirical antibiotic administration was
started for those with septic burns with piperacillin-tazobactum and
vancomycin. Microbial identification and antimicrobial sensitivity
testing were done for all 30 isolates. The predominant bacteria
were Pseudomonas aeruginosa, Acinetobacter, and Staphylococcus
aureus. Most of the Acinetobacter and Staphylococcus aureus
showed multidrug resistance. The Tissue Culture Plate (TCP)
method was used to study the production of biofilm for all bacterial
isolates, and results showed that most of the MDR isolates formed
biofilm Ramakrishnan et al. [22].

Methicillin Resistant Staphylococcus Aureus (MRSA)
Mechanisms of Antibiotic Resistance in MRSA

Primarily, several strains of MRSA were considered to possess
a single common ancestor due to the various pigmentations than
those of MSSA strains. However, the precise mechanism of transfer
of gene (mecA gene) which is responsible for antibiotic resistance
remains controversial [23]. In the evolution of S. aureus, horizontal
transfer has main part, however the horizontal transmission of
staphylococcus cassette chromosome element is rare Kuroda et
al. [24]. MRSA is commonly found in hospital environment and
chances of acquiring this pathogen are increased dramatically
after the course of antibiotics. Antimicrobial medicines that are
not effective against MRSA increase the likelihood of acquiring
MRSA. However, some antibiotic groups like cephalosporin and
quinolones are recognized as a potential suspect. Crowcroft et al.
[25,26]. In humans, MRSA has been identified amongst the most
intimidating and significant bacteria that because hospital acquired
infections. A number of mechanisms has been recognized that how
MRSA develop resistance against methicillin. The chief factor in
antibiotic resistance is its capability to synthesize specific binding
protein (PBP-2a) that renders f lactam drugs ineffective and all
-lactamase resistant penicillin Chambers [27].
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MRSA Infections in Humans

In human, S. aureus causes a variety of diseases. It is amongst
one of the major etiologies of skin and soft tissues infections like
bullous impetigo, cellulitis, furuncles, abscess, carbuncles, and
folliculitis. Majority of these infections are resolved within few
weeks and does not require any treatment. However, some of
the antibiotic treatment is along with incision and drainage. And
if they are left untreated, serious consequences may results, i.e.
septic shock Lina et al. [28] or septicemia. S. aureus is also linked
with deep-rooted infections like endocarditis and osteomyelitis
Lindenmayer et al. [29]. Animals and humans are the normal
reservoir of S. aureus. And it colonizes themselves, primarily in
their nares. Apart from this location, S. aureus also present in groin,
perineum, throat, and skin. It has been stated that a wide range (10
to 40 %) of the affected population with S. aureus does not have any
hospital exposure. Anterior nares and throat were the predominant
sites for this organism in these cases [30]. Various studies prove
that in critically ill patient’'s MRSA nasal carriers has the major
role in the development of disease. In general population as well in
hospital, the major cause of infections is due to nasal colonization
of this microorganism Wertheim et al. [31,32]

like skin

diseases, diabetes mellitus, AIDS and Intravenous drug abuse

Different conditions and diseases in human
are related to higher nasal carriage rates of S. aureus and results
in increased frequency of diseases Luzar et al. [33,34]. Other
than soft tissue and skin infections, S. aureus infect joint and
bone. It may result in pneumonia, scalded skin syndrome, and
endocarditis. Hospitalization is necessary in severe cases of S.
aureus and sometimes it requires antibiotic therapy through IV. In
Europe, USA and Canada S. aureus is the most commonly isolated
microorganisms, while throughout the world pneumonia and blood
stream infections caused by S. aureus are more prevalent Diekema
etal. [35]. In Finland a study reported that annually 700-900 cases
of septic infection were reported that are caused by S. aureus
Lyytikdinen et al. [36]. Cather related and post-operative infections
are frequently caused by S. aureus. Catheter associated diseases are
designated as the most common source of nosocomial bacteremia
[37]. Toxic Shock Syndrome (TSS) is an acute disease that effect
many organ systems and is caused by S. aureus. The clinical
manifestations of disease are desquamation of skin, hypotension,
multiple organ dysfunction and high-grade fever Dings et al. [38].

Epidemiology of Human MRSA Infections

Most of the infections occurring in health care facilities and
in community are due to MRSA Drews et al. [39] Throughout the
world it was reported that S. aureus has shown resistance to various
drugs particularly to fluroquinolones, aminoglycosides, macrolides,
methicillin, lincosamides, or mixtures of all these Deshpande et al.
[40] Earlier researches from United State of America, Japan, United
Kingdom and Australia have stated that prevalence of MRSA vary
from 8 - 53 % [41]. MRSA has a worldwide distribution and has a

great impact on mortality rate. In a meta-analysis of thirty studies,
average mortality rate of methicillin susceptible S. aureus (MSSA)
was 24 % as compared to 36 % of MRSA. Seven studies in this meta-
analysis represent a mortality rate of 50 % whereas two researches
showed mortality rate of 80 % Kuikka et al. [42,43] Vancomycin
resistant strains (VRSA) also has a lethal effect Fridkin et al. [44]
Patient infected with vancomycin intermediate S. aureus (VISA) has
a mortality rate of 63 % Fridkin et al. [45].

In hospitals of USA, MRSA was appeared to be the most
prevalent pathogen that is responsible for antibiotic resistance
(NNIS, 2004). During 1992-2003 in intensive care units (ICU) of
USA the prevalence of MRSA were raised up to 28.5% Klevens et
al. [46] In United Kingdom (UK) similar upsurge in prevalence of
MRSA was noted, that raised from 2 to 43 % from 1990 to 2002
Johnson et al. [47] In another study, mortality rate was doubled in
MRSA bacteremia as compared to MSSA. In the same way, MRSA
infected patients has a prolong duration of stay in hospital which
results in increased expenditure of the treatment. This is due
to extra cost on prolonged hospitalization, laboratory test and
antibiotics that increase the economic burden Bjorholt [48]. In
hospitals of Pakistan a frightening increase in MRSA has been noted
Hafiz et al. [49] In Pakistan from 1996 to 2003, among isolates of
nosocomial infections rates of MRSA raised from 39 % to 51 % Butt
et al. [50] Another study conducted in a local hospital of Pakistan
showed 38.5% cases of MRSA. In a hospital of Karachi, a study
was conducted, which showed 22 % cases of MRSA among 850
isolate of S. aureus Hakim et al. [51] In Gujranwala a study showed
prevalence of hospital acquired MRSA (HA-MRSA) was 72.91 %,
whereas community acquired MRSA (CA-MRSA) was 64.35 %. In
skin and soft tissues infections the prevalence of HA-MRSA was
68.57 % and that of CA-MRSA was 26.6 % Ahmed et al. [52]

MRSA Treatment in Humans

Septicemia caused by vancomycin / rifampicin resistance
strains of staphylococcus has a mortality of higher than 78 %
Burnie et al. [53] This high rate of mortality and advancement in
the resistance patterns shows the conditions of last sixty years and
future concerns. It has been recommended that all over the world,
widespread prevalence of MRSA strains are the main reasons for
increased mortality rate. To fight these pathogens, new medicines
are introduced continuously. But no assurance can be given that
these drugs are 100 % effective as required. Despite of proper
treatment, a number of reports showed that MRSA is associated
with poor consequences Blot et al. [54] Empirical antibiotic
therapy is usually given to the patients of bacteremia without any
identification and sensitivity test. Such treatment strategies further
increases the resistance capability of organism and make it difficult
to manage the infection Harbarth et al. [55] In the case of MRSA
infections, this has been well recognized as only twenty-five percent
of the patients receive appropriate antimicrobial treatment with in
forty-eight hours of hospital admission. And after 48 hours, only
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40 % of the patients received precise medicines. Various studies
prove that in clinical practices wrong antimicrobial medication
plays an important role in the generation of resistance to these
drugs. Whereas, appropriate antibiotics if given in low doses, have
similar outcome. A number of virulence factors are expressed by
MRSA, which are responsible for treatment failure and even results
in death of the patient occurs if appropriate antibiotic treatment
is not started in 1st attempt. Antibiotic having beta-lactam group
and their derivatives, i.e. cephalosporins and penicillins have no
effect on MRSA. This is mainly due to the production of 3-lactamase
enzymes and normal Penicillin Bindings Proteins (PBPs). In clinical
set ups Borderline Resistant S. aureus (BORSA) occasionally
because threat, but distinguishing MRSA from BORSA strains still
remains a challenge. However, majority of S. auerus infections are
treated by penicillin G. However, a strain of S. aureus is also present
which produces -lactamase, a penicillinase. In various part of the
world, this resistance pattern was present.

In 1960 this resistance lead to the discovery of new medicine
that are resistant to penicillinase i.e. cloxacillin, nafcillin, oxacillin
and methicillin. In hospitals during subsequent decades, MRSA
has emerged as serious hazards for health care system. Many
antibiotics like tetracycline, lincosamides, fluroquinolones, are
macrolides aminoglycosides were ineffective against HA-MRSA.
For the treatment of HA-MRSA vancomycin are used as alternative.
However resistant against this microorganism was also reported
Kuehnert et al. [56] CA-MRSA as compare to HA-MRSA has a
fixed pattern of sensitivity to various f-lactam antibiotics like
tetracycline Zetola et al. [57] clindamycin and TMP-SUX [58]. This
variation pattern of resistance in nosocomial isolates of CA-MRSA
is mainly due to the absences of SSCmec type IV. For the treatment
of CA-MRSA infections, TMP-SUX is widely used. A study found
that around 95 % of CA-MRSA isolates were sensitive to TMP-SMX.
However, some resistance was also observed [59].

Pseudomonas Aeruginosa

Pseudomonas aeruginosa is a leading cause of healthcare
associated infection especially in admitted patients with burn [60].
It is an opportunistic pathogen and can survive in the hospital
environment. It is associated with increased morbidity and
mortality in immunosuppressed patients [61]. According to a study,
the most prevalent organism isolated from patients with burn was
P aeruginosa (54.9%). Similarly, other studies showed a prevalence
of P. aeruginosa infection among patients with burn to be 53.97%
and 59.6% and 37.5% respectively Arslan et al. [62-64] A breach
in the protective skin barrier, reduced immunity, and prolonged
hospital stay are important factors responsible for infection of burn
wound with such opportunistic pathogens especially multi-drug
resistant (MDR) P, aeruginosa Naqvi etal. [63] The presence of dead,
denatured tissues and moist environment makes the burn wound
vulnerable to infection by P, aeruginosa. Patients and their relatives
are important sources of P. aeruginosa in ICU or other critical care

units and have become a potential source of healthcare-associated
infections. P. aeruginosa is increasingly becoming resistant to
many anti-pseudomonal agents and is naturally resistant to
many antibiotics. Limited treatment options are available for
patients with burn infected with P. aeruginosa lkpeme et al. [64].
Pseudomonas aeruginosa is naturally resistant to penicillin and
most of the 3-lactam antibiotics [65] P. aeruginosa utilize majority
detecting to prompt the generation of destructiveness factors, for
example, proteases, hemolysins, exotoxin An and pyocyanin. These
microscopic organisms have two majority detecting frameworks:
one that manages proteases and another that directs hemolysins. In
spite of the fact that different frameworks, the two connect through
results of the protease framework controlling the Hemolysins
framework at both transcriptional and posttranslational levels.
While it has been generally held that majority detecting is required
for biofilm development, new research has been advanced that
difficulties that position. Groups of researchers out of Auburn
University explored the improvement of P. aeruginosa biofilms
utilizing a mouse consume demonstrate. Third-degree warm
damage was instigated, and mice were then contaminated with
two strains of P. aeruginosa, one Wild Compose (WT) and the other
majority detecting inadequate (QS). Eschar tests were inspected
utilizing fluorescence and examining electron microscopy at 8, 24,
and 48 h after contamination.

The two strains created biofilms at a similar pace, in spite of
the fact that WT biofilms were to some degree denser than the
QS strain. It had been forehanded exhibited that the WT strain
was more destructive than the QS. This investigation proposes
that the distinction in destructiveness is not because of weakened
biofilms arrangement; rather it is likely because of contrasts in
the statement of harmfulness factors. It appears that majority
detecting knockout strains lost some different qualities during
the time-spent change. Proteases are destructiveness factors that
corrupt the trustworthiness of the host’s physical boundaries
by part proteins and amino acids, taking into account further
penetration of disease. Exotoxin An ends the amalgamation of
proteins, causing neighborhood tissue harm, immunosuppression
and cell passing. Hemolysins act like cleansers to separate lipids
in epithelial cells permitting, similar to the proteases, the bacilli to
enter the host bringing about the spread of disease. Furthermore,
qualities encoding proteins for pili and flagella are likewise vital
to P aeruginosa since without these structures, microscopic
organisms cannot explore their condition and shape biofilms. P
aeruginosa diseases are hard to treat in light of the fact that these
microorganisms have various systems for evading predators,
including multidrug efflux pumps, anti-infection changing catalysts,

and intense external layers with low penetrability.

P. aeruginosa infections are problematic due to its intrinsic as
well as acquired resistance to many effective groups of antibiotics.
Intrinsic MDR Pseudomonas aeruginosa is attributed by limited

permeability of outer membrane, production of inducible (-
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lactamase and Multidrug Efflux system. Among four MDR efflux
systems in P. aeruginosa, MexXY-OprM and MexAB-OprM contribute
to intrinsic resistance while hyper-expression of MexEF-OprN
and MexCD-Opr] leads to acquired MDRPa. Plasmid and integrin
have a crucial role in acquisition of mobile elements Upadhaya
et al. [66] Around one hundred and thirty three P aeruginosa
disconnects were gathered from copy patients. 88.7% separated
strains were from wounds took after by 5.26% detaches from
blood, 4.15% from subclavian catheters and 1.5% from pee test.
The anti-infection vulnerability profiles were finished by the agar
circle dispersion. The outcomes demonstrated that protection
against carbenicillin was 99.2%, 98.4% against ticarcillin, 96.2%
against ciprofloxacin, 95.4% against co-trimoxazole, 94.7% against
imipenem and meropenem, 93.9% against piperacillin, 93.2%
against aztreonam, 92.4% against tobramycin, 91.7% against
cefepime, 89.4% against amikacin and ceftazidime, lastly 87.2%
against piperacillin-tazobactum. Generally, all the secluded strains
indicated multidrug (protection from = 3 classes of anti-toxins)
including the imipenem-safe detaches [59]. In patients with burn,
fifty-six strains of P aeruginosa were isolated. Aminoglycosides
resistance was found in 58 (81%) P. aeruginosa strains. While
41-70% isolated strains had resistance against beta-lactams-
piperacillin, ceftazidime, and aztreonam. Piperacillin-tazobactum
resistance was found in 34.5% while 12.06% strains were found
to be resistant against ciprofloxacin. About 13-19%, isolates were
resistant to carbapenems. Celestin was found sensitive against all
strains. P. aeruginosa was found to be resistant to three of the four
‘in-use’ drugs i.e. piperacillin+ tazobactam, ceftazidime, imipenem
and gentamicin, which was taken as MDR, which depicted MDR
percentage as 36.2% Biswal et al. [67] Seventeen P aeruginosa
were isolated from 100 burn wound infected patients in India.
Multidrug resistance was found in all strain of P aeruginosa. The
resistance profile of the tested antibiotics was as done by using
Kirby Bauer’s Disc Diffusion Method. All the isolates were resistant
to Tobramycin. While resistance against Meropenem was 94.1%,
against Cefoperazone was 94.1%.

The resistance against other tested antibiotics was as
Imipenem (88.2%), Piperacillin/Tazobactum (82.4%), Cefotaxime
(76.5%), Ceftazidime (70.6%), Norfloxacin (70.6%),Cefepime
(64.7%), Amikacin (47.1%),Gentamicin (47.1%) and Ciprofloxacin
(35.5%) Upadhaya et al.[66]. The most common bacterial microbes
of burn wounds in Pakistan Institute of Medical Sciences (PIMS)
were P aeruginosa, K. pneumoniae, and S. aureus. The infections
with positive cultures were found more frequently among those
patients who had about more than two weeks duration of burn
wounds. They found that the burden of burn wound infection can
be reduced by skin grafting of deep burns wound, early excision
and adherence to infection control measures Saaiq et al. [68] Fifty
isolates of P aeruginosa were identified among 250 burn wound
children samples. The isolates of Pseudomonas aeruginosa had

high resistance against ceftazidime (86%), and cefotaxime (72%)

while no resistance was found to imipenem. Twenty-eight isolates
(56%) were multidrug resistant and 71.4% of them had integrin
class 1. ESBL was detected in 51% of the ceftazidime resistant
strains of which only 12.5% harbored blaTEM gene and none had
blaSHV gene Hassuna et al. [69]

Twenty-three examinations (7,881 patients with vulnerable
P aeruginosa, 1,653 with safe P aeruginosa, 559 with MDR P,
aeruginosa, 387 non-contaminated patients without P. aeruginosa)
were examined. Arbitrary impacts demonstrate meta-examination
was achievable for the endpoint of all-cause in-clinic mortality. All-
cause mortality was 34% (95% certainty interim (CI) 27% - 41%)
in patients with any safe P. aeruginosa contrasted with 22% (95% CI
14% - 29%) with vulnerable P. aeruginosa. The meta-investigation
showed a > 2-crease expanded danger of mortality with MDR P
aeruginosa (relative hazard (RR) 2.34, 95% CI 1.53 - 3.57) and a
24% expanded hazard with safe P. aeruginosa (RR 1.24,95% CI 1.11
- 1.38), contrasted with defenseless P. aeruginosa. A balanced meta-
examination of information from seven investigations showed a
factually non-huge expanded danger of mortality in patients with
any safe P aeruginosa (balanced RR 1.24, 95% CI 0.98 - 1.57).
Every one of the three examinations that revealed contamination
related mortality found a factually fundamentally expanded hazard
in patients with MDR P. aeruginosa contrasted with those with
vulnerable P aeruginosa. Crosswise over investigations, healing
center length of stay (LOS) was higher in patients with safe and
MDR P aeruginosa contaminations, contrasted with helpless P
aeruginosa and control patients. Constraints included heterogeneity
in MDR definition, confinement to nosocomial contaminations, and
potential bewildering in examinations. Antimicrobial susceptibility
testing was carried out for 56 isolates of P. aeruginosa by Kirby-
Bauer disk diffusion method. The antibiogram of these isolates, 45
(80.36%) isolates were resistant to piperacillin and 37 (66%) were
resistant to the piperacillin-tazobactum combination. 43 isolates
(77%) showed resistance to the anti-pseudomonal cephalosporin,
ceftazidime and 36 (65%) isolates were found to be resistant to
cefepime. Among the aminoglycosides, 41 (73%) isolates were
found to be resistant to amikacin, 47 (84%) to gentamicin and 42
(75%) isolates were resistant to tobramycin.

A total 40 (71%) isolates were resistant to ciprofloxacin and
26 (47%) were resistant to levofloxacin. Imipenem resistance was
seen in 34 (61%) isolates whereas 30 (54%) isolates were found
to be resistant to meropenem. The retrospective study evaluated
bacteria from sputum, urine, feces, blood, catheters, and wounds
of hospitalized patients of burn. Resistance of P aeruginosa
and quantity of antibacterial medicines to anti gram-negative
antibiotics were observed. Annual detection rate of S. aureus were
declined significantly, as compare to Klebsiella pneumonia and P
aeruginosa whose rates were significantly raised. MDR strains of
P. aeruginosa were also increasing day by day. Rate of resistance of
P aeruginosa is positively correlated to the intensity of use of the

antimicrobials. Extra care should be given to K. pneumoniae and P
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aeruginosa in burn wards. To counter emergence of resistance, use
of cefoperzone/salbactam ceftazidime, and ciprofloxacin should be
avoided Song et al. [70].

Conclusion

In conclusion, Innovations and advancements in liquid

administration, ventilatory help, surgical care, and antimicrobial
treatment have added to real advance in burn care and a huge
decrease in related mortality and morbidity rates. Methicillin-
resistant S. aureus-related and P. aeruginosa diseases remain a test
because of the rise of more safe strains and the changing range
of accessible medications. The advancement of new specialists,
reasonable and proper utilization of anti-biotics agents, and better
contamination control conventions are vital in the proceeding with

fight against multi-resistant organisms.
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