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Abstract: Antibiotic resistance has become a growing concern in healthcare, as many bacterial
infections are becoming increasingly resistant to traditional antibiotics. Polymyxin-B, a cyclic
lipopeptide antibiotic, has emerged as a promising treatment option for antibiotic-resistant
infections. This review provides an overview of Polymyxin-B, including its mechanism of
action, history, and effectiveness in treating antibiotic-resistant infections. This paper also
discusses how Polymyxin-B addresses antibiotic resistance and its potential use as a last-resort
treatment option. While Polymyxin-B is effective, it is not without potential side effects.
Continued research and development of Polymyxin-B and its potential for combination therapy
with other antibiotics are also discussed. In conclusion, Polymyxin-B is a novel approach for
treating antibiotic-resistant infections that warrants further research and attention in the fight

against antibiotic resistance.
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Introduction

Antibiotic-resistant infections have become for new antibiotics to combat this public
a growing public health concern recently health crisis.

due to bacteria's continued evolution and ) o ) o
) o Polymyxin-B, a cyclic lipopeptide antibiotic,
resistance to commonly used antibiotics. . ]
_ _ o _ has become a promising treatment option for
With the escalation of antibiotic-resistant o ) ) ) ]
_ _ ) antibiotic-resistant infections. Its discovery
bacterial strains, there is now an urgent need ) ) )
marks an important advancement in the fight
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against antibiotic resistance as its unique
mechanism of action against bacteria differs
from traditional antibiotics. Studies have
demonstrated its efficacy against various
bacterial infections, including those caused
by gram-negative bacteria that often resist

other antibiotics [1].

This review seeks to overview Polymyxin-B
and its potential as a novel approach for
treating antibiotic-resistant infections. The
paper will cover its mechanism of action,
history, in

development, and efficacy

treating such conditions. Furthermore, this

paper
addresses

will address how Polymyxin-B

antibiotic resistance and its

potential use as a last-resort treatment
option. Although Polymyxin-B has been
demonstrated effective, there may be side
effects. Further research and development
into Polymyxin-B and potential combination
therapy with other antibiotics will also be

discussed [2].

Overall, this emphasizes the

paper
significance of finding new treatments to
combat antibiotic-resistant infections, and
Polymyxin-B is one such potential solution.
into

Further development and research

Polymyxin-B could represent a

breakthrough in the fight against antibiotic
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resistance, potentially improving patient

outcomes with these infections.

Explanation of antibiotic-resistant

infections

Antibiotic-resistant infections occur when
bacteria become resistant to the antibiotics
used to treat them. This means the
antibiotics no longer effectively kill or stop
the growth of these germs, allowing the
infection to persist and potentially worsen.
Antibiotic resistance can arise due to
overuse or misuse of antibiotics, creating
selective pressure for bacteria to develop
resistance. Bacteria can acquire this
resistance through mutations in their DNA
or by acquiring resistance genes from other

bacteria [3].

Antibiotic resistance can occur in any
bacterial infection, from mild cases like
urinary tract infections to more serious ones
like sepsis or pneumonia. Treatments caused
by antibiotic-resistant bacteria tend to be
more challenging, often necessitating more
aggressive treatments with stronger or toxic
antibiotics or May not even provide a
This

enormous challenge to public health since

satisfactory solution. presents an
the prolonged illness, increased healthcare
expenses, and even death may result from
illnesses.

antibiotic resistance-associated
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That is why research into new treatment
options like Polymyxin-B is critical to

combat antibiotic-resistant infections [4].
Overview- Polymyxin-B

Polymyxin-B is an antibiotic commonly
used to treat infections caused by Gram-
negative bacteria. This scientific paper
provides an overview of Polymyxin-B's
mechanism of action, pharmacokinetics and
pharmacodynamics, indications,

contraindications, adverse effects, and
clinical use. Polymyxin-B is one of a group
of antibiotics known as Polymyxin, derived
from Bacillus

polymyxa. Polymyxin-B

disrupts the integrity of bacteria's cell
of

intracellular contents and eventually death

membrane, leading to leakage

for the microbe [5].

Polymyxin-B has a complex
pharmacokinetic profile with considerable
inter-individual variability. It is
administered intravenously and eliminated
primarily through the kidneys. Furthermore,
its pharmacodynamics is concentration-
dependent; how effective it works depends
on how much of it is present in your system.
is indicated for

Polymyxin-B treating

infections caused by  Gram-negative
bacteria, particularly those resistant to other

antibiotics. Examples include Pseudomonas

67

Volume-2, Issue-6 Review Article

aeruginosa, Acinetobacterbaumannii, and
Klebsiella pneumoniae. Polymyxin-B is not
recommended for patients with a history of
hypersensitivity to its components or the
drug itself. Some potential adverse effects of
its use include nephrotoxicity, neurotoxicity,

and respiratory distress [6] [7].

Polymyxin-B is an antibiotic with the
potential for toxic effects, but it remains an
tool

essential in  managing multidrug-

resistant Gram-negative infections.
However, its use should only be reserved for
serious infections where other effective
treatments are unavailable, and careful
monitoring of renal function and potential
side effects is mandatory. Polymyxin-B is an
essential antibiotic in treating infections
caused by multidrug-resistant  Gram-
negative bacteria. Unfortunately, its use
carries potential risks and requires close

monitoring to minimize potential toxicities

[8].
Drug Profile

Polymyxin-B is an antibiotic of the cyclic
lipopeptide class that was first discovered in
the 1940s and has been used for many years

to treat wvarious bacterial infections.

Polymyxin-B  has broad antimicrobial

activity against various

like

gram-negative

bacteria Pseudomonas aeruginosa,
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Klebsiella

Acinetobacterbaumannii,

pneumoniae, and
which may be

resistant to other antibiotics [9].

Polymyxin-B works by adhering to the outer

membrane of bacteria’'s cell wall and
disrupting its structure, leading to leakage of
intracellular components and eventual death.
Polymyxin-B is usually administered
intravenously; it may be taken alone or
combined with other antibiotics. Polymyxin-
B has been limited due to potential side
effects like kidney toxicity or neurotoxicity.
However, recent studies have demonstrated
that these risks can be minimized with

appropriate dosing and monitoring [10].

Polymyxin-B is a last-resort treatment
option for infections resistant to other
antibiotics due to its unique mechanism of
action. Although its efficacy and safety have
yet to be proven, its use should only be
reserved in instances where other effective
options have failed. Currently, research is
being done to enhance Polymyxin-B's safety
and efficacy and explore its potential use in

combination therapy with other antibiotics.
Mechanism of Action

Polymyxin-B has a distinct mechanism of
action, set apart from other antibiotics. It

binds to lipopolysaccharides on the outer
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surface of gram-negative bacteria's cell wall,
creating an opening in their membrane
which increases permeability and ultimately
leads to cell death for the bacteria.
Polymyxin-B binds to the lipid, a portion of
lipopolysaccharides, and forms a complex
with membrane phospholipids, displacing
calcium and magnesium ions that normally
stabilize cell walls, making them more

permeable [11].

This increased permeability allows for the
leakage of intracellular components and
ultimately results in bacterial death.
Polymyxin-B has a unique affinity for gram-
negative bacteria due to its
lipopolysaccharides, which are only found in
these organisms and not those of gram-
positive bacteria. As such, Polymyxin-B can
effectively treat infections caused by these
microorganisms - even those resistant to
other antibiotics. However, Polymyxin-B's
specific mechanism of action may lead to
potential toxicity, especially in the kidneys
and nervous system. Thus, proper dosing
and monitoring are necessary to minimize

any side effects [12].
History and background

Polymyxin-B is an antibiotic of the

Polymyxin family, discovered in the late

1940s by scientists from the Rockefeller
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Institute in New York. They screened soil

bacteria for antibacterial compounds and

identified  Polymyxin-A - the first
Polymyxin compound ever identified!
Subsequent discoveries included

Polymyxin-B and C as well as other related

compounds [13].

Polymyxin-B first developed clinically in
the 1950s and was used primarily to treat
infections caused by gram-negative bacteria
like Pseudomonas aeruginosa, Klebsiella
pneumoniae, and Acinetobacterbaumannii.
Due to concerns about its potential toxicity
to kidneys and the nervous system, however,
its use was mostly restricted to topical
applications infections that

or proved

resistant to other antibiotics [14].

With the rise of antibiotic-resistant bacteria,
particularly gram-negative ones, in recent
years, there has been renewed interest in
Polymyxin-B as a treatment. Researchers are
working on optimizing dosage and
administration methods for Polymyxin-B to
minimize toxicity and maximize efficacy.
They have also created new formulations,
such as liposomal Polymyxin-B, improving
their pharmacokinetic and
pharmacodynamic properties. As a result,

more people are turning to Polymyxin-B to
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treat severe infections caused by antibiotic-

resistant bacteria [15].
Effectiveness of Polymyxin-B

Polymyxin-B is an antibiotic belonging to
the Polymyxin family. This antibiotic
primarily targets infections caused by gram-
negative bacteria resistant to  other
antibiotics. Polymyxin-B works by binding
to lipopolysaccharides present on bacteria's
outer membrane, disrupting their cell wall
and leakage of intracellular components

resulting in death for the bacteria [16].

Studies have demonstrated the efficacy of
Polymyxin-B in treating infections caused
by multidrug-resistant bacteria such as
Klebsiella

pneumoniae, and Acinetobacterbaumannii.

Pseudomonas aeruginosa,

Furthermore, Polymyxin-B  has been
successfully utilized to combat infections
caused by bacteria with extended-spectrum
beta-lactamase (ESBL) and carbapenemase
enzymes.Polymyxin-B is more effective
than other antibiotics, such as colistin, in
certain

treating multidrug-resistant

infections. A study comparing Polymyxin-B

and colistin  for ventilator-associated
pneumonia caused by
Acinetobacterbaumannii revealed  that

Polymyxin-B had a higher clinical cure rate

and lower mortality rate [17].
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Polymyxin-B may cause potential side
effects such as nephrotoxicity, neurotoxicity,
and respiratory paralysis. To ensure these
adverse reactions are identified early and
managed appropriately, careful monitoring
of patients receiving Polymyxin-B is
necessary.Polymyxin-B is an antibiotic with
promising results in treating antibiotic-
resistant infections caused by gram-negative
bacteria. However, its use should only be
situations  where  other
failed,

monitoring is necessary to minimize any

reserved  for

treatments  have and careful

potential negative reactions [18].
Pharmacological Activities

Wang et al. (2022) conducted a study to
analyze the population pharmacokinetics of
polymyxin B il

undergoing continuous

in critically patients
venovenoushaemofiltration (CVVH) and to
optimize individual dosing regimens in
The

enrolled 53 patients who were treated with

specific clinical scenarios. study
CVVH and polymyxin B for multi-drug-
resistant Gram-negative bacterial infections
from two hospitals. The authors collected
blood samples during and outside CVVH
and performed population pharmacokinetic
analysis and Monte Carlo simulations using

Phoenix NLME software. The study found
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that CVVH significantly increased the
clearance of polymyxin B, and patients on
CVVH required high doses of polymyxin B
and a dose-adjustment regimen based on
therapeutic drug monitoring to improve
efficacy. The study concluded that a loading
dose of 200 mg plus a fixed maintenance
dose of 150 mg every 12 h had a high
of the
pharmacokinetic/pharmacodynamic target in

patients on CVVH. Overall, the study

probability achieving

provides valuable insights into the dosing of
polymyxin B ill
undergoing CVVH [19].

in critically patients

Silva et al. (2022) conducted a study to
investigate the potential of (—)-camphene-
(TSC)
combination with polymyxin B (PMB)

based thiosemicarbazide in
against

Enterobacterales (CRE). The study found

carbapenem-resistant

that TSC may act synergistically with PMB,
rescuing its activity against CRE. The

authors  also  performed theoretical
calculations to better understand the
molecular mechanism underlying the

observed synergistic effect. The results
suggested that the presence of TSC moieties
led to significant changes in the hydrogen
atom charge of the PMB structure, resulting
bonds the
The study

in  stronger hydrogen in

Enterobacterales active site.
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concluded that the clinical potential of
PMB/TSC combinations requires further
evaluation. Overall, the study provides
important insights into potential therapeutic
options for CRE infections, which are
urgently needed due to the significant

shortage of effective treatments [20].

Wang et al. (2022) conducted a study to
develop a population pharmacokinetic (PK)
model for polymyxin B in paediatric patients
and assess the appropriateness of different
dosages. The study enrolled 19 paediatric
patients ~ who  received  intravenous
polymyxin B for multidrug-resistant Gram-
negative bacterial infections. The PK data
were modelled using a two-compartment
with first-order and

model elimination,

weight was identified as a significant
covariate of polymyxin B clearance. The
study found that current polymyxin B dosing
for paediatric patients may be acceptable
when minimum inhibitory concentrations
(MICs) are <0.5 mg/L, and dose adjustment
needs to consider the MIC of infecting
pathogens. The steady-state polymyxin B
exposure was lower than the therapeutic
50-100 mg-hi/L.

success occurred in 14 of 19 patients, and

exposure  of Clinical
only one patient developed acute kidney
injury. The study concluded that dosing

adjustments of polymyxin B are necessary to
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optimize its clinical efficacy and minimize
toxicity in paediatric patients. Overall, the
study provides valuable information for
clinicians to consider when dosing
polymyxin B for paediatric patients with
multidrug-resistant Gram-negative bacterial

infections [21].

Wang et al. (2022) conducted a study to
develop a population pharmacokinetic (PK)
model of polymyxin B in elderly patients
and propose alternative dosing regimens.
The study enrolled critically ill elderly
patients (age >65 years) who received
intravenous polymyxin B for multi-drug-
resistant Gram-negative bacterial infections.
The population PK model was developed
using Phoenix NLME software, and albumin
was identified as a significant covariate of
PK parameters. Monte Carlo simulations
were performed to optimize regimens
attaining the PK/PD target and target
exposure. The study found that fixed
maintenance dosing of 50 mg and 75 mg for
polymyxin B may maximize efficacy while
balancing for

nephrotoxicity — concerns

elderly patients. The simulation results
indicated that two fixed regimens of 50 mg
and 75 mg would be sufficient to reach the
PK/PD targets when the minimum inhibitory
concentrations were <0.5 mg/L. Weight-

based regimens (1.25-1.5 mg/kg for 70 kg
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and 80 kg; twice daily) may result in at least
40% of predicted AUCss,24h>100 mg-h/L,
except for 1.25 mg/kg for 58 kg. The study
also assessed the clinical efficacy and
nephrotoxicity of polymyxin B treatment.
Overall, the study provides important
insights into the dosing of polymyxin B in
elderly patients with multi-drug-resistant

Gram-negative bacterial infections [22].

Zhang et al. (2022) conducted a study to
investigate the mechanism of polymyxin B-
induced hyperpigmentation, a serious side
effect of polymyxin B that severely
compromises the psychological health and
compliance of patients. The study used SK-
MEL-2 cells to investigate the response of
melanin content and tyrosinase activity after
polymyxin B treatment. Tandem mass tag
(TMT)-labeling quantitative proteomics was
also employed to investigate the response of
SK-MEL-2 cells to polymyxin B treatment.
The study found that the melanin content
and tyrosinase activity were significantly
upregulated after polymyxin B treatment in
SK-MEL-2 cells at 48 h and 72 h. The
differentially expressed proteins were
involved in pathways such as lysosome,
PI3K/Akt signaling pathway, and calcium
signaling pathway. The study also found that
the upregulation of melanogenic enzymes

and microphthalmia-associated transcription
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factor (MITF) was validated by gPCR and
Western blot. Meanwhile, phosphorylation
of PI3K, p-catenin, cyclic-AMP
(CREB)

response to polymyxin B treatment was

and
response binding protein in
observed. The study provides valuable
insights into the proteomic response of
polymyxin B-induced melanogenesis in SK-
MEL-2 cells and reveals that signaling
pathways, including melanin biosynthesis,
PI3K/Akt, and calcium signaling pathways,
may be involved in the mechanism of

melanogenesis [23].

Chung et al. (2022) conducted a study to
explore the adjuvant effects of exogenous
metabolites in combination with polymyxin
B to combat multidrug-resistant Klebsiella
pneumoniae. The study employed genome-
(GSMMs)
delineate the altered metabolism of New
Delhi

scale metabolic models to

extended
K.

of

metallo-B-lactamase- or
B-lactamase-producing

addition

spectrum

pneumoniae strains upon

metabolites in media.

that

exogenous

Metabolites caused  significant
metabolic perturbations were selected to
examine their adjuvant effects using in vitro
static time—kill studies. The metabolic
network simulation shows that feeding of 3-
phosphoglycerate and ribose 5-phosphate
carbon

would lead to enhanced central
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metabolism, ATP demand, and energy

consumption, which is converged with

by  polymyxin
treatment. The study demonstrated enhanced
of 10 mM 3-
phosphoglycerate and 10 mM ribose 5-
with 2  mg/L

metabolic  disruptions

antimicrobial  killing

phosphate combination
polymyxin B against K. pneumoniae strains.
Overall, the study suggests that exogenous
metabolite feeding could possibly improve
polymyxin B
modulation and offers an attractive approach

activity via metabolic
to enhance polymyxin B efficacy. The study
developed a systematic framework to

facilitate the clinical translation of
antibiotic-resistant infection management,
bridging the metabolic analysis and time-Kill
assay, to provide biological insights into

metabolite feeding [24].
Comparison to other antibiotics

Polymyxin B is an antibiotic belonging to
the polymyxin class of drugs. As a cyclic
polypeptide with its own mechanism of
action, this medication distinguishes itself
from other classes of antibiotics by targeting
Gram-negative bacteria like Escherichia

coli, Pseudomonas  aeruginosa  and
Klebsiella pneumoniae that cause severe

infections in humans.
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As opposed to other antibiotics, polymyxin
B has a limited scope of activity because it
only treats Gram-negative bacteria; other
antibiotics like penicillins, cephalosporins
and fluoroquinolones offer greater versatility

in treating various bacterial infections [25].

Polymyxin B works by disrupting bacterial
cell membranes through interaction with
(LPS)

to

lipopolysaccharides and

phospholipids,  leading increased
membrane permeability and subsequent cell
death. Its mechanism of action differs
significantly from other antibiotics which
typically target cell wall production (e.g.
penicillins and cephalosporins) or inhibit
protein synthesis (macrolides, tetracyclines

and aminoglycosides) [26].

Polymyxin B is often associated with
potential side effects including kidney and
nerve damage. Because of these potential
toxicities, its use should generally be
reserved for multidrug resistant infections

where other antibiotics have failed.

Polymyxin B remains an effective antibiotic
in combatting antibiotic-resistant bacteria,
especially those classified as carbapenem-
resistant Enterobacteriaceae (CRE). With its
special mechanism of action and high
specificity against Gram-negative bacteria,
this makes polymyxin B

tool an
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indispensable ally in an age of increasing

antibiotic resistance [27].
Potential side effects

Polymyxin-B can have potential side effects,
which may restrict its use in certain patient
populations [28]. Some of the most frequent
adverse reactions reported with Polymyxin-

B use include:
Nephrotoxicity

Nephrotoxicity is the most frequent side
effect of Polymyxin-B, characterized by
kidney damage or impairment. Patients
receiving Polymyxin-B are usually closely
monitored for signs of nephrotoxicity, such
elevated

as changes in urine output,

creatinine levels, and electrolyte

imbalances.Nephrotoxicity is a potential
adverse reaction of Polymyxin-B, which
manifests as damage or impairment to the
kidneys. Nephrotoxicity may arise through
direct toxicity to renal tubules or
interference with blood flow within the
kidneys. Patients with preexisting renal

impairment or those taking other
nephrotoxic medications are particularly at
risk for nephrotoxicity. Patients taking
polymyxin-B are typically monitored closely
for signs of nephrotoxicity, such as altered

urine output, elevated serum creatinine
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levels, electrolyte imbalances and other
renal function parameters. In severe cases,
the condition can progress to acute kidney
injury or renal failure which may require
dose reduction, discontinuation of therapy or

other interventions [29].
Neurotoxicity

This less common but serious adverse effect
of Polymyxin-B can cause respiratory
paralysis, seizures and other neurological
symptoms. Patients taking Polymyxin-B are
typically monitored closely for signs of
neurotoxicity such as changes in mental
status, muscle weakness and difficulty
breathing.Neurotoxicity is a potential side
effect of Polymyxin-B that may manifest as
damage to the nervous system. Polymyxin-B
causes neurotoxicity through an unknown
mechanism; however, it has been speculated
to do with its ability to bind with and disrupt
cell membranes in the nervous system.
Patients taking Polymyxin-B are typically
monitored closely for signs of neurotoxicity,
such as respiratory paralysis, seizures,
confusion and other neurological symptoms.
Neurotoxicity is typically more of a risk for
patients with neurological conditions or
those taking high doses of the drug.
like

diuretics or muscle relaxants may also

Furthermore, certain medications
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increase this potential side effect. Therefore,
proper monitoring is key to reduce the
possibility of serious adverse reactions while
on Polymyxin-B [30][31].

Ototoxicity

Polymyxin-B may cause ototoxicity, or
damage to the inner ear, leading to hearing
loss or tinnitus. Patients taking Polymyxin-B
should undergo regular hearing tests for
signs of ototoxicity.Ototoxicity is a potential
side effect of Polymyxin-B, which manifests
as damage to the inner ear which may result
in hearing loss or tinnitus. The exact
mechanism by which Polymyxin-B causes
ototoxicity remains uncertain; however, it
could involve damage to hair cells
responsible for

the

detecting sound waves
inner Patients
should

hearing tests to monitor for signs of

within ear. taking

Polymyxin-B undergo regular
ototoxicity; if present, medication should be
discontinued or dose adjusted accordingly to

prevent further hearing impairment [32].
Allergic Reactions

Although allergic reactions to Polymyxin-B
are rare, they can occur and range in severity
from mild rashes to severe anaphylactic
reactions. Patients with a history of allergy

to Polymyxin-B or other antibiotics should
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not be given Polymyxin-B. Symptoms of an

allergic reaction to Polymyxin-B may
include hives, swelling of the face or throat,
difficulty breathing, and a sudden drop in
blood pressure. In severe cases, anaphylaxis
can occur, which can be life-threatening.
Patients should be closely monitored for
signs of an allergic reaction during the
of

healthcare providers should be prepared to

administration Polymyxin-B, and
intervene immediately in the event of a

severe reaction [33].
Gastrointestinal Side Effects

Polymyxin-B can cause gastrointestinal side
effects like nausea, vomiting and diarrhea
that are relatively common; occurring in up
to 20% of patients taking Polymyxin-B.
Most cases are mild and self-limiting but in
rare cases may become severe enough that
treatment must be discontinued. It remains
unclear exactly why Polymyxin-B causes
these reactions but it's believed to be due to
disruption to normal gut flora. To help
alleviate these discomforts some individuals
taking Polymyxin-B may receive probiotics
or other supportive measures as needed in
order to alleviate potential side effects from
[34]. Electrolyte

can

taking  Polymyxin-B

Imbalances:Polymyxin-B cause

electrolyte imbalances, leading to muscle
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weakness, cardiac arrhythmias and seizures.
Specifically, this substance affects sodium,
potassium and calcium levels - essential
minerals for normal cell functioning. These
imbalances can arise as a result of changes
in renal function, as Polymyxin-B is
primarily eliminated through the kidneys.
Patients taking Polymyxin-B should be
closely monitored for signs of electrolyte
imbalances and may require
supplementation or adjustment of their
electrolyte levels in order to avoid
complications. It's essential to remember
that electrolyte imbalances can happen
rapidly and be life-threatening, thus the
necessity for careful monitoring in patients

taking Polymyxin-B [35].

It is essential to be aware that the incidence
and severity of side effects associated with
Polymyxin-B use may differ depending on a
patient's age, underlying medical conditions,
and other factors. Therefore, careful
monitoring of patients receiving Polymyxin-
B is necessary in order to detect potential
issues early and manage them appropriately

[36].
Polymyxin-B and Antibiotic Resistance

Polymyxin-B has seen a recent resurgence
as an effective treatment for infections

caused by antibiotic-resistant bacteria. This
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is likely due to its unique mechanism of
action, which makes it effective against
resistant  strains.

many multidrug

Polymyxin-B targets the bacterial cell

membrane, disrupting its integrity and
leading to cell death - unlike many other
antibiotics which target specific processes or

components within cells [37].

However, overuse and misuse of

Polymyxin-B can lead to resistance,
decreasing its efficacy as a treatment option.
Resistance is usually linked to mutations in
bacteria's outer membrane that reduce their
ability for antibiotics to bind and disrupt it.
Healthcare settings are especially at risk for
developing resistant bacteria due to multiple
courses of antibiotic exposure that could put
patients at greater risk for developing

resistant infections.

To combat antibiotic resistance, researchers

are  working on developing new

formulations of Polymyxin-B and finding
drugs that can be combined with it for

greater efficacy. Some studies have
examined using Polymyxin-B in
combination with other antibiotics like

Carbapenem or tigecycline to enhance its
activity against resistant bacteria. Other
looked

nanoparticles or other delivery systems in

investigations have into using
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order to enhance targeting and efficacy of

Polymyxin-B [38].

In conclusion, Polymyxin-B is effective
against many antibiotic-resistant bacteria;
however, the potential risk of resistance
development underscores the necessity for
cautious usage of this antibiotic. Ongoing
efforts to develop new treatments and
combination therapies can help enhance
Polymyxin-B's effectiveness while tackling
the of antibiotic

growing challenge

resistance.

How Polymyxin-B addresses antibiotic

resistance?

Polymyxin-B is an antibiotic that works by
targeting the bacterial cell membrane. This
of action makes

unique  mechanism

Polymyxin-B  effective against many
multidrug resistant bacteria, even those

resistant to other commonly used antibiotics.

Polymyxin-B works by attaching itself to
and disrupting the outer membrane of
bacterial cells, leading them to lyse and die.
This mechanism differs from many other
antibiotics which target specific processes or
components within cells; thus, Polymyxin-B
remains an important tool in combatting
antibiotic resistance.One way Polymyxin-B

combats antibiotic resistance is by offering
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an alternative treatment option for infections
caused by multidrug-resistant bacteria. This
is especially important in healthcare settings
where patients may be more susceptible to
infections and exposed to resistant strains of
bacteria. By offering a treatment option
effective against these germs, Polymyxin-B
can help reduce their spread and improve

patient outcomes [39].

Another way Polymyxin-B  combats
antibiotic resistance is by serving as a
catalyst for developing new drugs and
combination therapies. As researchers strive
to find ways to enhance existing antibiotics'
efficacy, Polymyxin-B serves as an
invaluable starting point. By understanding
how Polymyxin-B works and why it works
against resistant bacteria, researchers can
create drugs or combination therapies that
build upon this understanding and increase
treatment options for antibiotic-resistant

infections [40].

In  conclusion, Polymyxin-B addresses

antibiotic resistance by providing an
effective treatment option for infections
caused by multidrug-resistant bacteria and
serving as a platform for developing new
drugs and combination therapies. Though
resistance to Polymyxin-B is increasing,
efforts to enhance

ongoing existing

Peer Reviewed

&9

Pexacy



c'\<) PEXACY International Journal of Pharmaceutical Science

Pexa

cy

antibiotic effectiveness and develop new
treatments can help address this challenge

and ultimately improve patient outcomes.
Future Directions

Polymyxin-B has a bright future in the
treatment of antibiotic-resistant infections,
with ongoing research focused on several

key areas.

Research is being done on new formulations
and delivery systems for Polymyxin-B. For
instance, researchers are exploring the use of
nanoparticles and liposomes to better target
and deliver Polymyxin-B, potentially
decreasing resistance risks and improving
patient outcomes. Other researchers are
investigating combinations between
Polymyxin-B with other antibiotics in order
to enhance its activity against resistant

bacteria [41].

Research is also focused on finding new
compounds and drugs that can be combined
with Polymyxin-B to combat resistance.
These include beta-lactam antibiotics and
other drugs which could enhance its efficacy
against resistant bacteria. Other approaches
involve using bacteriophages or phage-
derived enzymes that target and disrupt
cell  membrane,

bacteria's potentially

increasing Polymyxin-B's activity [42].
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In addition to these efforts, researchers are
also researching strategies for preventing
antibiotic resistance from spreading. This
includes developing diagnostic tools and
rapid tests that can identify resistant bacteria
Other

infection

and guide treatment decisions.

approaches involve employing
control measures such as improved hand
hygiene and personal protective equipment
in order to reduce transmission risks and

limit the spread of resistant bacteria.

In conclusion, the future of Polymyxin-B
and its role in treating antibiotic-resistant
infections looks promising, with ongoing
research focused on developing new
formulations, combination therapies, and
infection control strategies. These efforts
have the potential to enhance current

treatments'  efficacy while decreasing
antibiotic resistance's spread - ultimately
improving patient outcomes and alleviating
antibiotic resistance's burden on global

public health.

One promising area of research involves the
application of artificial intelligence (Al) and
machine learning (ML) to discover new drug
candidates and optimize existing treatments.
These approaches can sift through large
of

information

datasets genetic and phenotypic

to recognize patterns and
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predict drug activity against specific
pathogens. This could expedite development
of novel drugs and combination therapies
resistance risks and

while decreasing

improving patient outcomes [43].

One important area of research focuses on
the microbiome and its role in modulating
antibiotic  resistance.  Researchers are
investigating ways to promote beneficial
bacteria growth while decreasing exposure
Other

approaches involve using faecal microbiota

to antibiotic-resistant pathogens.
transplantation (FMT) as a way to restore
balance within patients' gut microbiome that
experience recurring or resistant infections
[44].

Polymyxin-B's future in treating antibiotic-
resistant infections depends on ongoing
research to create new treatments, enhance
existing ones, and prevent resistance from
spreading. With continued investment in
research and innovation, there is reason to
be optimistic that these efforts will address
the growing threat of antibiotic resistance
while improving patient outcomes around
the world [45].

Conclusion

Antibiotic resistance is a global public

health crisis, with  multidrug-resistant
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pathogens posing an increasingly daunting
obstacle to effective treatment of bacterial
infections. Polymyxin-B offers a novel

solution to this problem; its unique
mechanism of action targeting the bacterial
cell membrane provides an effective remedy

for many multidrug-resistant pathogens.

Though the rise of Polymyxin-B resistance
is a cause for concern, ongoing efforts to
develop new formulations, combination
therapies and infection control measures are
helping address this problem and improving
patient outcomes. Utilizing Al/machine

learning techniques, studying the
microbiome, creating rapid diagnostic tools
and tests all hold promise in furthering our
understanding of antibiotic resistance while
creating treatments to combat resistant

pathogens.

It is essential to recognize the essential role

play
infections, and we must continue investing

antibiotics in treating bacterial
in research and innovation to combat the
rising threat of antibiotic resistance. By
working together to develop new treatments
and infection control measures, we can
guarantee patients receive quality care while
decreasing antibiotic resistance's impact on

global public health.
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Polymyxin-B is an important tool in the

fight against antibiotic-resistant infections,

with ongoing research efforts helping to

enhance

its efficiency and create new

treatments for this pressing public health

concern.
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