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Abstract

Skin and soft tissue infections are brought on by invasion of microbes on the skin and underlying soft
tissues (SSTIs). They appear in a series of shapes, causes the high level of severeness. Differentiating
between SSTI situations that require prompt attention and surgical or medical intervention from those
that don'tis difficult. SSTIs are most prevalent in emergency rooms and affect 7% to 10% of hospitalised
patients. SSTIs are characterised by inflammatory components as well as other symptoms including
fever, quickly growing lesions, and bullae. The creation of a severity categorization approach to specify
suitable empirical treatment would improve the management of SSTIs. Based on the patient's status
knowledge of potential infections, an antibiotic medicine is chosen. Oral antibiotics are sufficient for
simple mild-to-moderate infections; however, intravenous antibiotics are required for complicated
severe infections.
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INTRODUCTION

Skin serves as animportant barrier against
skin infections and is an essential component
of the human immune system.? Skin and soft
tissue infections (SSTIs) are a type of disease
that is common in humans.?? SSTls are classified
as difficult or uncomplicated.* They can affect
subcutaneous tissue, fascia, or muscle.®> They
include a wide spectrum of illnesses, from those
who are otherwise healthy but have a serious
infection to those who have a relatively mild
infection but underlying co-morbidities.%” They
demand extensive treatment that combines
cautious antibacterial drug selection with quick
surgical intervention. SSTIs may cause metastatic
abscesses and bacteremia, which are both limb-
and life-threatening conditions.®?®

A variety of categorization approaches
and algorithms have been provided to assist the
clinician in clinically determining the severity of
anillness.>*®In severe infections, which frequently
call for laboratory testing, diagnostic imaging,
and surgical investigation, early diagnosis is very
crucial.’ The severity, epidemiology, etiology, and
extent of the infection should all be taken into
consideration when managing SSTIs. Along with
the treatment of a serious underlying disease,
drainage or debridement, topical, oral, or systemic
antibiotic medication may be required.*?

This review examines the epidemiology,
pathogenesis, site of infection, diagnosis,
prevention, treatment, and current advancement
of some common bacterial SSTIs, as well as the
structures of common antibiotics that go along
with each.

Anthrax

Bacillus anthracis is the cause of the
deadly infectious disease known as anthrax. 3
Animals and humans may both contract it. It can
also spread by inhaling spores or coming into
contact with an infected animal.'* Anthrax, a
chemical found naturally in soil, regularly causes
injury to both domestic and wild animals.* Contact
with sick animals can spread anthrax, though this
is uncommon in the United States.'®

Epidemiology
Between 1984 and 1983, the Centers for

Disease Control and Prevention received three
reports of anthrax illnesses.'” In 1976, Pakistan
also reported a case of anthrax.’® Most anthrax
cases are cutaneous, while the remaining 5%
are gastrointestinal or respiratory illnesses.
Anthrax is classified into three clinical types:
gastrointestinal anthrax, inhalational anthrax, and
cutaneous anthrax.?

Pathogenesis

Poly-D-glutamic acid is most likely
responsible for B. anthracis capsule phagocytosis
resistance. The other three proteins that make
up the anthrax toxin are the deadly factor, the
edema factor, and the protective antigen (PA). The
vast size of the plasmids raises the possibility that
other pathogenicity genes are still unknown.? PA,
the main anthrax toxin component, is named after
its propensity to provide experimentally-based
protective immunization against B. anthracis. An
83-kD protein called PA interacts with target cells’
receptors. Only 20 kD makes up the N-terminal
segment of a proteolytically 3-kD protein, which
interacts with target cell receptors.??

By cleaving the smaller 20-kD N-terminal
fragment, proteolytic enzymes enable the bigger
cell-bound segment to function as a membrane
channel. Edema toxins and potentially lethal
toxins are produced. These enzymatic proteins are
released into the cell’s cytoplasm after crossing cell
membranes, where they carry out their intended
duties.?®

Adenosine triphosphate (ATP) is converted
to cyclic adenosine monophosphate by EF, a
calmodulin-dependent adenyl cyclase (cAMP).
Consequently, intracellular cAMP concentrations
rise, resulting in the edema observed in anthrax.?*
Polymorphonuclear leukocytes’ phagocytic and
oxidative burst activities are both inhibited by
edema toxin. Examining LF’s behaviour is being
done. Less LF may contribute to high levels of
interleukin-1 and tumour necrosis factor (TNF).
It has been demonstrated that high dosages
of LF encourage macrophage lysis (IL-1). This
observation supports the intriguing hypothesis
that, early in the anthrax infection, macrophages
sustain IL-1 and/or other pro-inflammatory
mediators while toxin levels are below the
severe concentration required for lysis.* This
inflammatory mediator’s quick release may be the

Journal of Pure and Applied Microbiology

90

www.microbiologyjournal.org



Goel et al. | J Pure Appl Microbiol. 2023;17(1):89-111. https://doi.org/10.22207/JPAM.17.1.50

cause of the anthrax victims’ quick demise. TNF
and IL-1 antibodies’ ability to protect mice from a
fatal dosage of anthrax toxin is evidence of their
distinct functions.?® Pathophysiology of anthrax is
shown in Figure 1.

Site of infection
The skin, lungs, digestive system, and
other body parts are generally affected.”

Diagnosis

There is varied diagnosis methods are
available among these chest radiograph, patients
sputum, blood test, chest x-ray, CT-scan, stool
testing, spinal tap test are important.?®

Prevention and Treatment
To prevent anthrax, there is a vaccine
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edema disappears. After that, give A: 250 mg of
phenoxymethylpenicillin every six hours for seven
days. Option B: 500 mg of oral erythromycin (O)
every eight hours for 10 days. 23!

Advancement in Management

Recent technological developments
have led to the discovery of a biomarker for the
determination of anthrax using Dipicolinic acid
(DPA), which has an increased level of sensitivity
and selectivity, a quick time of response, and
actual on-site applicability. That was put to the
test by comparing it to a nonporous silica-based
nanoparticle system in order to determine the
basic properties of pSiNPs-Tb and its capacity for
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Figure 1. Pathophysiology of anthrax
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detecting DPA. Using stimulated Bacillus subtilis
spores, cellulose-based paper, and successful tests,
we were able to show how to employ pSiNP-Tb for
DPA sensing from actual water samples.®

Recent research has resulted in the
development of a nano aptasensor for anthrax
toxin that detects polypeptide entities, protective
antigens (PA toxin), using a single-walled carbon
nanotube (SWNT) device functionalized with PA
toxin ssDNA aptamers. This makes this instrument
a blessing because it can quickly identify anthrax
and does not interact with either human or bovine
serum albumin.*

LF and PA have a strong relationship
for increasing LF distribution into cell lines. Raji
B cells will get the anti-CD19 immunoliposome
nanoparticle-loaded LF. Western blot confirmed
that LF has an inhibitory effect on MAPK signalling.
To achieve the greatest LF encapsulation and
targeted delivery, the liposome nano-formulation
was improved. Caspase gene expression
was increased as a result of the treatment,
demonstrating how LF kills cells via pyroptosis and
caspase-dependent apoptosis.>*

Antitoxin treatments and the prophylactic
use of antibodies are some of the most recent
methods for treating anthrax. One of these is

FOLLICULITIS

raxibacumab, a monoclonal IgG1 antibody that
binds to anthrax and inhibits the toxin’s effects.
Plasma from BioThrax vaccine recipients is used to
make intravenous anthrax immune globulin (AIGIV,
also known as Anthrasil). Under the Animal Rule,
the FDA approved raxibacumab in 2012 for the
treatment of people with inhalational anthrax in
combination with antibiotics.®

The Federal Drug Administration has
already given its approval to two antibodies that
neutralize the poisons of B. anthracis, making
them promising therapeutic agents. Using white
New Zealand rabbits that had been intravenously
infected with anthrax, we created the humanized
antibody. This antibody neutralizes anthrax toxins
in vivo by binding to the protective antigen. These
encouraging findings prompted the establishment
of a programme and the availability of funding for
the preclinical and clinical phase | research. Sadly,
the preclinical development was halted after 5
years owing to technical and scientific problems.3®

Boils and carbuncles

Staphylococcus aureus is commonly
found on the skin and within the nose.’” When
bacteria invade the skin, a boil occurs that is red,
painful, and covered with pus.*® Upon invasion

Figure 2. Classification of bacterial infections diseases of hair follicles
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of the skin, a boil occurs that is red, painful, and
covered with pus. A bunch of boils are called
carbuncles.®® Usually, boils start out as painful, red
lumps. Before they burst and discharge, the lumps
quickly fill with pus, enlarging and becoming more
painful.* The classification of bacterial infections
diseases are described in Figure 2.

Epidemiology

SSTIs occur at a rate of 24.6 per 1,000
years. SSTls are varied, which is why it takes 10 days
to convert.™ Patients report that conversion rates
range from 7% to 10%. After chest discomfort,
it is the third most typical diagnosis for patients
in emergency rooms. There is a chance to raise
this between the ages of 45 and 64. Overall, the
complication rate is small.%

Pathogenesis

When SSTI develops in an otherwise
healthy person, a limited number of bacteria first
colonise the site of the symptomatic infection.
Staphylococci may easily do this because over 80%
of people have intermittent S. aureus colonisation
at some point, and 10-15% of those have chronic
colonisation. Then, S. aureus must enter the
deeper epidermis and dermis layers through
minute skin abrasions, traumatic damage, or skin.*
S. aureus has several virulence factors that are in
charge of starting and maintaining an infection.
Small vesicles with a sieve-like shape emerge
after infection, followed by red-hued skin that is
pussy. Many of them converge to form a central
necrotic ulcer (ash grey slough) surrounded by
rosette-shaped fresh vesicles. The cutaneous
vesicles get obstructed, which causes the skin to
become blocked. Following invasion, the host’s
inflammatory response causes microvascular
leakage, the release of inflammatory cytokines
and chemokines, and leukocyte attraction.*?

Site of infection
Afflicted body parts are the face, back
side of the neck, armpits, thighs, and buttocks.*?

Diagnosis

Itching before the lump emerges, body
aches, weariness, fever and chills, skin crustiness
or leaking are all possible signs. Pus normally
develops one day after the carbuncle forms.

Prevention and Treatment

Boils are treated using Staphylococcus
toxoid and autogenous vaccination. Flucloxacillin,
oral, adults: For seven days, adults should take
250-500 mg every six hours, while kids should
take 250 mg every six hours. For seven days, take
125 mg six hours a day; for one to five years, take
62.5 mg six hours a day. #

Advancement in Management

A colorectal surgeon is the ideal person
to treat big boils, which are often polymicrobial in
origin and may not respond to antibiotic therapy
alone. If a large abscess needs to be drained, a
lengthy, single incision should be avoided since
it might hinder wound healing and increase the
likelihood of deformity.*

It was previously thought that the
mechanism of x-ray-induced healing reduction
was a combination of immunological changes that
improved phagocytosis and aided in elimination.*

Treatment options include topical and
systemic antibiotics, including phototherapy,
topical benzoyl peroxide, and surgical procedures
(e.g., incision and drainage). Ofloxacin, Norfloxacin,
Sisomicin, Gentamicin, and DiedaXiaoyan Gao
ointment are among the contemporary topical
treatments. Oral treatments include Cefaclor,
Flucloxacillin, Cefadroxil, Cefdinir, Cefalexin,
Amoxicillin/clavulanate, Erythromycin, and
Azithromycin, among others.*"#8

Diphtheriae

Corynebacterium diphtheria is the
bacterium that causes diphtheria. The most
typical means of disease transmission are direct
touch between people or interaction with objects
contaminated with bacteria, such as a cup or used
tissue. Breathing problems, heart failure, paralysis,
or even death might ensue from it. To prevent
diphtheria, the CDC recommends vaccinations for
newborns, children, teenagers, and adults.*

Epidemiology

By 1980, the frequency of diphtheria
had been successfully brought down to about
70% thanks to a massive vaccination effort.>°Even
though there have been a few disease outbreaks
around the world, the most notable post-
vaccination outbreaks occurred in many former
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Soviet Union states, with over 157,000 illnesses
and over 5000 deaths recorded. Between 2000 and
2009, outbreaks of C. diphtheria had the highest
yearly incidence rate in Latvia.>* 93% of the infants
that died were not vaccinated, making up a total
of 74% of the case-patients. This emphasizes the
importance of a thorough immunization regimen.
Diphtheria is extremely rare in children because
they have been protected from the disease for so
long.5%53

Pathogenesis

C. diphtheriae pathogenesis entails a
number of stages that culminate in host cell
invasion, protein synthesis inhibition, and cell

death. Diphtheria toxin will be produced if the
bacteria successfully invade and populate the host,
resulting inillnesses. Adherence And although the
particular response of pili attachment is unclear,
various research has been conducted in order to
create a realistic notion. The two minor pili, SpaB
and SpaC, have been identified as being located
not only in the pilus but also in monomeric and
heterodimeric forms on the bacterial cell wall. In
order for SpA to bind to pharyngeal epithelial cells,
these two pili are necessary.> Diphtheria's toxin
mechanism for pathophysiology is presented in
Figure 3.

These adhesions can facilitate both
distant and intimate interactions during the
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Figure 3. Toxin mechanism for pathophysiology of diphtheria
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pathogen’s initial adhesion and subsequent
colonisation since they can be found on the cell
surface as both complex proteins and fibres. If
either minor pilli is absent, there is a considerable
reduction in adhesion to the host cells. The SpaD-
and SpaH- pili do process of adhesion to the lung
and laryngeal epithelial cells, despite the fact that
little is really known about the precise activities
they perform.>>

C. diphtheriae will begin to produce DT as
soon as it enters the body and comes into touch
with a surface. But a variety of factors affect how
the poison manifests. For instance, the time and
frequency of DT release are influenced by the
extracellular iron concentrations in the tissues
of the respiratory tract. This is because when
iron is present in the extracellular environment,
it functions as a corepressor and represses the
toxin gene. Furthermore, DT remains dormant
until it is lysogenized by a certain beta phage. The
tox genes are located on the phage chromosome
rather than the bacterial chromosome, and the
phage contains a regulatory gene for the shape
of the toxin molecule °. For the release of DT, a
beta phage and low extracellular iron levels are
necessary *’.

DT is first produced as a proenzyme,
which bacterial proteases subsequently split into
two halves, A and B. While fragment B is unstable
and devoid of any enzymatic activity, fragment A is
the main toxin and is catalytically active. To create
a channel through the host cell membrane, the
extracellular epidermal growth factor and DT work
together. This enables fragment A to pass through
and reach the cytoplasm via a hydrophobic region
of fragment B. Translation requires elongation
factor-2 (EF-2), and Fragment-A works as a catalyst
to inactivate it. Since the toxin can no longer
interact with RNA during translation as a result of
its covalent bond with EF-2, all protein synthesis
in that ribosome is inhibited.*®

Commonly effected body parts

The most commonly infected areas are
the nose and throat. Once infected, the bacteria
release toxins, which are harmful compounds.
Toxins travel through your bloodstream, causing
a thick, grey coating to build in these parts of
your body: the airways, nose, throat, and tongue.
These poisons can occasionally injure other organs

like the kidneys, heart, and brain. Complications
including myocarditis (inflammation of the heart
muscle), paralysis, and renal failure can have
potentially deadly consequences as a result. %

Diagnosis

The antigen-antibody precipitation theory
underlies the Elek test. It is possible to find a
specific species that has grown on blood agar
plates indirectly in as little as 30 minutes with an
accuracy of 97 to 100%. Elisa and PCR testing,
among others, have also been helpful. The ejection
fraction and other related structural problems can
be identified via echocardiography.>®

Prevention and treatment
Antitoxin—Diphtheria antitoxin, or DAT,
is made from a horse’s serum that has received
an antitoxin vaccination. The medication that is
preferred is A (Penicillin V, 250 mg four times a
day) for a treatment of 14 days, Erythromycin, 125-
250 mg every 6 hours for 14 days; Azithromycin,
125-500 mg daily for 3 days; and Penicillin G
(Benzyl Penicillin), 25,000 to 50,000 units/kg to a
maximum of 1.2, MU IV every 12 hours until the
patient is able to take oral medication).t°¢?

Advancement in Management

It is necessary to modify the vaccine
schedule in order to stop diphtheria outbreaks
because adult antibody levels do not offer
adequate protection against the disease. A dose
for high-risk people should be considered.®°
Its announcement must be taken into account
as part of the national monitoring standards
in order to reduce the impact of toxigenic
Corynebacterium ulcerans from animal reservoirs
on future public health. Toxic Corynebacterium
ulcerans, which causes diphtheria, has frequently
been discovered in domesticated animals where
zoonotic transmission has been demonstrated.
Consider cutaneous diphtheria if painful skin
ulcers with a greyish membrane appear suddenly.
The vaccine does not actually prevent bacterial
infection, only toxigenic signs. Prompt diagnosis,
treatment, and immunisation are necessary to
halt the transmission of pharyngeal and cutaneous
diphtheria in the future.®

The effective management of a C. ulcerans
case requires collaboration between human and
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animal health organizations. Numerous ethical and
practical issues exist, such as the varied licensure
of antibiotic kinds for human and veterinary use
and the lack of laws requiring owners to treat pets
confirmed to be harbouring a hazardous strain
of C. ulcerans, particularly when the animals are
asymptomatic.5>%® Concerns regarding the safety
and reactogenicity of diphtheria-tetanus-whole-
cell pertussis (DTwP) vaccinations led to the
development of the diphtheria-tetanus-acellular
pertussis (DTaP) vaccine. Since they are both safe
and effective, the majority of contemporary nations
recommend employing the DTaP vaccinations for
the infant main series in national immunisation
programs.®” Because of concerns about the safety
and reactogenicity of diphtheria-tetanus-whole-
cell pertussis (DTwP) vaccines, a less reactogenic
diphtheria-tetanus-acellular pertussis (DTaP)
vaccine was developed.%°

The phylogeny’s spatio-temporal
structure shows that carriage may have had
a considerable impact on the C. diphtheriae
species’ overall persistence and evolution. As a
result, future studies must pay close attention
to asymptomatic carriage in both vaccinated
and unvaccinated people, particularly in at-risk
populations and well-known epidemiological
hotspots.® It is thought that antibiotic resistance
is an issue when treating C. diphtheriae. It is
believed that the main causes of the emergence
of antibiotic resistance in genomes are the
widespread use of antibiotics and the regular
co-occurrence of numerous resistance elements
on the same mobility elements. The resistant
genotypes are widespread throughout Asia and
Europe and are not confined to any one nation
or area. In spite of the fact that erythromycin and
penicillin are frequently suggested as the first
line of therapy for confirmed cases of early-stage
diphtheria, only one macrolide resistance gene
and no resistance to lactamases were discovered.”
Antibiotics, isolation, and the diphtheria toxoid
vaccine are essential for stopping the spread of the
disease, and diphtheria antitoxin is essential for
reducing mortality. As a result, there is an urgent
need to address the global diphtheria antitoxin
shortage.”

Folliculitis
Hair follicles become inflamed as a result

of the common skin condition called folliculitis.
In most cases, a bacterial or fungal infection is at
blame. The initial signs of hair follicles, the tiny
pockets from which individual hairs develop, may
be small red bumps or white-headed pimples.
Crusty, non-healing sores could develop as a
result of the infection spreading. Even though the
condition is not life-threatening, it can nonetheless
be uncomfortable, unpleasant, and embarrassing.
If an infection is serious enough, it may leave scars
and cause permanent hair loss.”

Epidemiology

Folliculitis of the legs, a persistent
condition, affected 50 male patients in a clinic,
according to epidemiological research. It mostly
affected young individuals between the ages of 16
and 25. Severe pruritus was found in 86 percent
of patients, and this symptom emerged prior to
the onset of new lesions. Follicular papules were
more frequent than pustules in 58% of individuals.
Staphylococcus aureus was discovered in 72.5%
of the cases. In 50% of the study participants, the
lesions were confined to both legs; in 28%, they
reached the thigh, and in 10%, they affected the
legs, thighs, and forearms.”

Pathogenesis

Even though the exact cause of EPF
is still unknown, research so far suggests that
immunologic pathways play a big role in how the
disease develops. Patients with EPF have been
found to have anti-basal keratinocyte antibodies,
pemphigus-like antibodies, chemotactic factors,
and nitrous oxide generation by eosinophils, all of
which are regarded as pathogenically relevant.”7
According to an immunohistochemical study,
adhesion molecules are expressed within and
around hair follicles, including intercellular
adhesion molecule 1 (ICAM-1), endothelial and
vascular cell adhesion molecules (ELAM-1 and
VCAM-1, respectively), and others.”® The flow chart
of diagnostic algorithm for eosinophilic pustular
folliculitis is shown in Figure 4.

It may be possible to understand the
perifollicular eosinophilic infiltration by thinking
about these molecules, which are important
for inflammatory cells like eosinophils to stick
to. Immune dysfunction may have a role in
the pathophysiology of the condition because
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HIV infection and EPF have been associated
in some instances. Type Il T-helper cell (TH2)
function is encouraged in advanced HIV infection
as part of immunological dysregulation. The
idea that hypersensitive reactivity to several
putative antigens, including infectious agents,
medications, and autoantigens, is essential in the
pathogenesis of some cases of EPF is compatible
with the possibility that cells are simultaneously
activated by an antigen. As a result, the levels
of the cytokines eotaxin-1 and interleukins (ILs)
4, 5, and 13 rise, which, coupled with other
cytokines, promote the growth and recruitment
of eosinophils that cause skin inflammation.”®

Site of infection
The inflammation of the hair follicles is
known as foliculitis. Every hair on your body grows

from a follicle, which is a small sac. Any area of
the body with hair is susceptible to folliculitis.
However, the beard, arms, back, buttocks, and legs
are the parts where it occurs most frequently.”

Diagnosis

Pruritus-related scratching that has
gotten worse, a history of excessive sweating,
recent topical corticosteroid usage, recent and/
or ongoing oral antibiotic use, any hot tub or
pool use, HIV exposure with a CD4 level under
250, or immunosuppression (ex. a patient on
immunosuppressive medicines after a transplant),
The scalp, chest, back, and other hair-bearing
areas, as well as the bilateral upper and lower
extremities, should all be carefully inspected
during the physical examination.”®

DIAGNOSTIC ALGORITHM FOR EPF

Pruritic papules/pustules/erythema centrifugal extension

L —

SUSPECT EPF

Differential diagnoses:

(1) acne, (2) rosacea, (3) LMDF, (4) bacterial folliculitis,
(5) dermatomycosis, (6) scabies, (7) arthropod bites, (8)
PPP, (9) SD, (10) MF

l

T s Fxaminations E Screen for HIV i

] Rule out: j4-- , and underlying !

i dermatomycosis | Microscopy I CBC/HI 2 illmess :

| and scabies | L s g

S { Biopsy

; Rule ous: acse, | Indomethacin*
rosacea

| ’ R I 25-75

] bacterial :+ ( mg)

N EPF Effective 4———— Ineffective

' arthropod bites, !

i PPP, 5D, and i

'. MEF .'

Figure 4. Diagnostic algorithm for eosinophilic pustular folliculitis
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Treatment and prevention

Flucloxacillin, oral; adults: 250-500 mg
every six hours for seven days; children: 250 mg
every six hours for seven days; 125 mg every six
hours for seven days; and 62.5 mg every six hours
for seven days.”#°

Advancement in Management

Since their pathophysiology and
treatments differ, it is challenging and stressful
to identify them, and a false positive or missed
diagnosis could result in ineffective treatment.®!
The severe type of the disease was linked to
an early age of onset. In clinical dermatologic
treatment, the proposed unique therapy
procedure may be a very helpful tool. S. aureus
infections in hair follicles are persistent, although
immunodeficiency disorders are not linked
to them. Combining rifampicin, clindamycin,
doxycycline, and isotretinoin results in a better
therapeutic response.®2#* Photodynamic therapy
has been used to treat FD, and it has been shown
to be effective in certain individuals. In order to
comprehend how the ailment affects patients’
quality of life, researchers also took into account
FD’s socioeconomic repercussions. 8 Treatment
with a topical, systemic antibacterial agent is
advised. Compared to molecular biology and other
more expensive, advanced investigations, cytology
is the most effective and affordable diagnostic
approach. 86

Impetigo

Children ages two to five are most
affected by impetigo, a superficial skin condition
that is extremely contagious.®” There are two kinds
of impetigo: bullous impetigo and non-bullous
impetigo. Both of these types are sometimes called
impetigo contagiosa.®® The diagnosis is typically
made clinically, but in rare circumstances, a culture
may be required. While therapy for impetigo
can assist with pain management, physical
attractiveness enhancement, and stopping
the spread of an organism that can cause
other illnesses, impetigo frequently recovers
in two weeks without leaving any scars (e.g.,
glomerulonephritis). There are several impetigo
treatment options available, and there is no
one therapy that works for everyone. Effective
topical antibiotics like mupirocin and fusidic acid

can occasionally replace oral antibiotics. For
individuals with serious illnesses, oral antibiotics
should be considered. &

Epidemiology

This disease is most common in children
aged 2 to 5, but it can affect anyone at any age.
Summer and fall are the most common times for
this to happen. Infants are more likely to develop
bullous impetigo. It affects an estimated 162
million children worldwide at any given moment,
according to Trusted Source. Impetigo is more
prevalent in developing countries and poorer
sections of developed countries. Oceania, which
includes Australia, New Zealand, and several other
countries, has the highest number of instances. %

Pathogenesis

Impetigo is an infection of the epidermis
brought on by wounds, bites, scratches, or
other events that produce a break in the skin’s
continuity.® Viruses can enter the system through
gaps in the continuity. M-protein strains D
and E operate as virulence factors for group-A
streptococci, producing streptococcal impetigo.™*
Streptococci belonging to Group A have a high
potential for invasiveness. They can be isolated
from the oropharynx two to three weeks after
the skin’s development and from the skin ten days
before an infection. Staphylococcus aureus causes
impetigo.®? Staphylococci cause toxin-mediated
impetigo in the following ways: Toxins produced
by staphylococci function as super-antigens
and can stimulate T-cells. Desmoglen-1 may be
hydrolyzed by the exfoliative toxins, decreasing the
desmosomes. They are also capable of producing
TNF-alpha, interleukin-1, and interleukin-6. These
lymphokines can cause bullous impetigo by acting
on the skin.”

The aetiology of bullous impetigo is
influenced by the following factors: Staphylococcus
aureus releases exfoliative toxins, which produce
bullous impetigo. Desmoglein 1 can be hydrolyzed
by exfoliative toxins, which weakens desmosomes
as aresult. The two types of toxins, A and B, cause
the superficial layer of the epidermis to form bullae
that are flaccid and quickly rupture. In almost
80% of instances of impetigo that isn’t bullous,
Staphylococcus aureus is implicated as a cause
of non-bulbous impetigo. Group-A streptococci,
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alone or in conjunction with Staphylococcus
aureus, have arole in pathogenesis. Superantigens
produce toxins, which are produced by bacteria.
Toxins encourage T-cell activation. These result in
exfoliative skin changes, which induce impetigo.**
Figure 5 shows the pathophysiology of impetigo
disease.

Site of infection

Sores around the nose and mouth, as well
as other exposed regions of the body that break
open, ooze, and eventually crust in adulthood.
Around the nose and mouth in children, as well
as on the trunk, hands, feet, and diaper area.?”

Diagnosis

Impetigo is commonly diagnosed by
examining the characteristic lesions, and lab
tests are not always essential.  Impetigo is often
diagnosed based on the clinical presentation.
Impetigo typically does not come with a fever.
Laboratory tests may reveal leucocytosis
with increased neutrophils, increased ESR,
hypophosphatemia, hypocalcaemia, low vitamin D

Staphylococcus or group
A streptococcal infection

!

Staphylococcus aureus

levels, hypoalbuminemia, and iron insufficiency.*®

Prevention and treatment

For 7-10 days, phenoxymethylpenicillin
(O) is the preferred medication. Children should
take 25 mg/kg/24 hours every six hours, whereas
adults should take 250-500 mg every six hours.”:%

Advancement in Management

Topical ozenoxacin or retapamulin are
used to treat impetigo in nonendemic situations,
but systemic antibiotics and the mass drug
administration (MDA) approach have evidence
to support their use in endemic circumstances.
The growing global spread of antibiotic-resistant
bacteria puts the therapeutic efficacy of antibiotics
in peril, emphasising the necessity for careful
use of currently available antimicrobials as well
as the development of innovative medicines. In
an emergency, ozenoxacin can be used to treat
nonendemic diseases. In nonendemic settings,
topical ozenoxacin or retapamulin are used to treat
impetigo, however, evidence exists to support
the use of systemic antibiotics and the mass
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drug administration (MDA) technique in endemic
scenarios. The threat posed by the growth of
antibiotic-resistant bacteria on a worldwide scale
highlights the need for cautious application of
currently available antimicrobials as well as the
creation of novel pharmaceuticals. Ozenoxacin
can be used to treat nonendemic illnesses in an
emergency.®® The usual therapies for impetigo
have been oral erythromycin and penicillin.*%%10
Systemic corticosteroids are the main treatment
option for IH. The corticosteroid that is advised is
prednisolone, since it is nonteratogenic. Manuka
honey, tea effusions, tea tree, olive, garlic, and
coconut oils are some examples of natural
remedies.'®

MRSA (Methicillin resistant staphylococcus
aureus)

Infections caused by MRSA (Methicillin-
resistant Staphylococcus aureus) can harm a
number of organs. It is more challenging to treat
than the majority of Staphylococcus aureus, or
staph, strains due to its medication resistance.
Depending on where you contracted the infection,
your MRSA symptoms may fluctuate. The result
is typically minor skin problems like boils,
abscesses, or rashes. In addition to more severe
skin infections, it can infect surgical wounds, the
bloodstream, the lungs, and the urinary system.
Most MRSA infections do not cause mortality, but
occasionally they do. The rise of powerful MRSA
strains is causing a lot of public health professionals
to worry. MRSA is sometimes referred to as a
“super bug” because of how challenging it is to
treat.’®

Epidemiology

Every year, approximately 132 000 MRSA
infections are recorded in German hospitals.
Around 18% to 20% of all positive S. aureus culture
specimens collected from inpatients include
MRSA. CA-MRSA is not yet endemic in Germany.
MRSA is to blame for 74% of all S. aureus infections
observed worldwide. It is difficult to determine
how often S. aureus infections occur in South and
East Asia, as well as the Western Pacific. MRSA
infections made up more than 60% of S. aureus
infections connected to hospital settings in Cyprus,
Italy, Portugal, and Romania.'*

Pathogenesis

S.aureus is a regular part of the flora
in many people’s noses and mouths, especially
those who work in hospitals. Transmission of these
germs can be difficult to prevent. It is a nonmotile
bacterium that is transmitted mostly through
human-to-human contact or contaminated
surfaces/foods. MRSA often spreads from person
to person through contact. In some cases, MRSA
can be spread through the cough of someone who
has MRSA pneumonia. The most prevalent mode
of transmission for these bacteria is horizontal
rather than vertical.’®

Naturally, S. aureus colonises the upper
respiratory tract, nose, mouth, mammary glands,
hair, and other parts of the body. Most of the
time, S. aureus colonises different parts of the
body without doing any harm. These bacteria can
thrive at NaCl concentrations of up to 15% and can
endure temperatures between 15 and 45 degrees
Celsius. With just a 30- to 8-hour incubation
period, S. aureus has an infectious dose of more
than 100,000 organisms when swallowed.'%®

Because the germs may be carried for
long periods of time before becoming contagious,
frequently for months, it can be challenging to
determine the infectious dosage and incubation
period for other S. aureus infections. Additionally,
S. aureus might be carried continuously or
irregularly.*%’

Site of infection
It frequently appears in the armpits, back
of the throat, nose, and groyne skin folds.%

Diagnosis

By checking for signs of drug-resistant
bacteria in a tissue sample or nasal secretions,
doctors can identify MRSA. In a laboratory, the
material is put on a plate containing chemicals
that encourage bacterial growth. Due to the
bacterium’s growth cycle of about 48 hours, newer
tests that can find staph DNA in just a few hours
are becoming easier to use. 1

Prevention and treatment

Vancomycin is the preferred medication;
30 mg/kg/24 hours is administered intravenously
twice, with a 2 g/24-hour maximum unless serum
levels are monitored. 110-113
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Advancement in Management

Clinical diagnostics are best performed
using phenotypic approaches. The most common
method for detecting PBP2a is the antigen-
antibody latex agglutination test. Some automated
Staphylococci antimicrobial susceptibility testing
devices provide great sensitivity and specificity
for the tested MRSA strains. Chemotactic factors,
nitrous oxide generation by eosinophils, anti-
basal keratinocyte antibodies, and pemphigus-like
antibodies have all been found in individuals with
EPF and are regarded as pathogenically relevant.
114 The most reliable non-genotypic technology for
the direct identification of pathogens from positive
blood cultures is matrix-assisted laser desorption-
ionization time-of-flight mass spectrometry
(MALDI-TOF MS). Multiplex real-time PCR methods
are now used to find S. In DNA-based methods,
aureus is used to directly identify MRSA from
clinical samples. These tests have a high level of
validation and produce results within an hour.'*®

Methicillin-resistant S. aureus (MRSA)
infection is a top pathogen, according to the
WHO. To battle the biofilm-resistance system and
comprehend how the growth of MRSA biofilms
links to antibiotic resistance, front-line measures
must be developed. As crucial to treating staph
infections as the creation of new drugs is the
invention of methods to avoid, eradicate, or spread
biofilms. The creation of anti-biofilm strategies
that may be used in addition to traditional
antibiotics to target planktonic bacteria is a
cutting-edge strategy in the fight against S. aureus.
Non-conjugated human milk oligosaccharides
(HMOs), which are common in human milk,
regulate the growth and development of biofilms
in several bacterial diseases, including MRSA.
Creating anti-biofilm techniques that can be used
in conjunction with traditional antibiotics to treat
planktonic bacteria is a cutting-edge strategy
in the fight against S. aureus. Non-conjugated
human milk oligosaccharides (HMOs), which are
common in human milk, regulate the growth
and development of biofilms in a number of
bacterial diseases, including MRSA. after being
converted from the HMO 2’- fucosyllactose (2'-
FL) into an anomeric, amino-variant. * There are
many antimicrobials that are effective against

MRSA and other Gram-positive bacteria that are
now treated with medications like vancomycin.
Antimicrobial resistance, such as that to drugs like
Rifampicin, Ceftaroline, Daptomycin, Linezolid,
and Telavancin, is a constraint on the discovery
of new antibiotics.’” Additional clinical trials are
required to study the benefits of combination
therapy and evaluate the effectiveness of these
new antibiotics.!®

Pyoderma

The skin disorder pyoderma gangrenosum
can result in ulcers.™ A common co-occurring
condition is rheumatoid arthritis, paraproteinemia,
inflammatory bowel disease, or a haematological
malignancy. The process of ruling out other causes
of cutaneous ulcers confirms the diagnosis, which
is mostly based on the clinical features and prior
encounters with the ulcers. Pyoderma is the term
used to describe any pyogenic (pus-filled) skin
condition. Impetigo, ecthyma, folliculitis, impetigo
contagiosa Bockhart’s impetigo, carbuncles,
tropical ulcers, and other conditions are examples
of superficial bacterial infections. Pyoderma
gangrenosum is an autoimmune disease.'%1%0

Epidemiology

From October 1976 to December 1978,
a group of 89 children living in an orphanage
about 12 kilometres from Vellore, Tamil Nadu,
India, were assessed monthly for streptococcal
pyoderma. The prevalence rate of pyoderma was
10.1 percent, with monthly fluctuations ranging
from 2.1 percent to 17.1 percent, as determined
by the isolation of group A streptococci (GAS).
Temperature, humidity, and rainfall were found
to have no significant relationship with pyoderma
seasonal trends. However, Vellore’s hot and
muggy climate, which prevails for the bulk of
the year, may be responsible for this disease’s
endemicity. Studies on a small number of GAS
strains showed that the lesions contained
several varieties of M types. In this study, PSGN
(post-streptococcal glomerulonephritis) was not
identified. One in 100,000 people suffers from
pyoderma gangrenosum. Although it can afflict
people of any age, the disorder is most prevalent
in those in their 40s and 50s.*?
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Pathogenesis

It is an uncommon cutaneous
symptom that is clinically identified by excluding
inflammation, infection, neoplasia, and
thrombophilia. Studies on pathogenetics and
treatments are few. Abnormalities in the immune
system, neutrophil activity, and inflammatory
cytokine activity, together with certain genetic
changes, predispose patients to this complicated
illness process. 22

Site of infection

Despite the fact that it may affect any
part of the body, the legs are most frequently
afflicted.’”

Diagnosis/ Assessment
A diagnosis of pyoderma gangrenosum
cannot be confirmed by a test.*?

Prevention and treatment

It can be difficult to treat because it can
occur in a range of clinical settings, and there isn’t
a clear course of action. The greatest obstacle to
effective treatment has been a lack of knowledge
about the pathophysiology. The pathophysiology
of this disorder has, however, been better
understood recently, and PG is now thought to be
an autoinflammatory disease process.'®

Advancement in Management

The pathophysiology of Pyoderma
gangrenosum (PG) is mostly a mix of neutrophil
malfunction, inflammatory mediators, and
hereditary susceptibility, however, it is still not
entirely understood. Since neutrophils are the
immune system’s effector cells, their function
depends on this fact. The inflammasome’s
involvement in T cells and cytokines like IL-8 and IL-
1bis the subject of current studies. Genetics plays
acrucial role in determining a person’s propensity
for PG-associated illnesses and autoinflammatory
diseases. A better understanding of the complex
pathophysiology of PG is required for identifying
those with severe conditions, improving diagnosis,
and increasing the chances of developing
targeted and specialised treatment options.'? It
is important when analysing skin lesions since
pyoderma gangrenosum is an uncommon systemic

illness that is commonly mistaken for a number
of skin illnesses. Early diagnosis can reduce the
need for needless procedures and delays in
receiving proper care. To reduce morbidity, early
identification of the condition and adequate
treatment are advised for the purpose of creating
consensus recommendations and treatment
procedures for skin allergies.*?’

Even though alternative
immunosuppressants and cytostatic medications
can be used as steroid-sparing treatments, they are
traditionally regarded as the first line of therapy.
Multidrug regimens are a useful therapy option
for patients with refractory disease, even though
they have not been completely characterised
in the literature. Pyoderma gangrenosum (PG)
and the underlying ailment can both benefit
from anti-inflammatory and immunosuppressive
medications. As an IL1 antagonist and an anti-
TNF agent, respectively, anakinra and infliximab
are two examples. Recently, both timolol gel
and intralesional activated protein C have
demonstrated positive outcomes. Surgery is
partially contraindicated because it may aggravate
PG due to an allergy. Immunosuppression should
also be applied in addition to these therapies.
Less common therapies are used when more
traditional ones are ineffective. These medications
are frequently based on immunosuppressive drug
combinations that have been shown to be safe and
effective in the treatment of other immunological
diseases.'?% 12

For the diagnosis of pyoderma
gangrenosum, there are several enhanced
tools that are separated into major and minor
categories. A biopsy of the ulcer’s edge that shows
neutrophil infiltration is part of the major Minor
conditions are those that do not include infection,
allergy, inflammatory arthritis, vesicle ulceration,
pustules, papules, or discomfort at the ulceration
site. This category of diagnosis also includes
multiple ulcerations and “wrinkled paper” scars
at the sites of ulcer healing.'3%%1,

Urticaria

Itchy, red welts known as hives (urticaria)
are brought on by a skin reaction. *2 The welts
increase in size, frequency of occurrence, and
appearance as the response worsens. 33 The
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iliness is referred to as “chronic hives” if the welts
persist for longer than six weeks and repeat often
throughout months or years.’*

Epidemiology

Inducible Urticaria (IU) was discovered
in 35.1% of the 1091 cases of Chronic Urticaria
(CU), whereas CSU accounted for 61.1% of CU
cases. The patients that were left had both IU
and CSU. In comparison to patients from IU,
patients from CSU were more than twice as likely
(12.1 % vs. 6.0 %, p = 0.001) to have a family
history of urticaria. However, wheals with large
eruptions predominated in CSU (57.9% vs. 42.1%),
whereas wheals with localised eruptions were
more prevalent in IU. (Localized wheals 54.8% vs.
generalised wheals 45.2%, p 0.001). It was shown
that the CU was the root cause of absenteeism in
almost every fifth patient with this condition. All
kinds of urticaria had a lifetime prevalence rate of
8.8% (95 % confidence a: 7.9-9.7%). The lifetime
prevalence of CU was 1.8 % (95 % Cl 1.4-2.3 %)
and the 12-month prevalence was 0.8 % (95 % Cl
0.6-1.1 %).1

Pathogenesis

The mast cell is the primary effector
cell. Mast cell mediators are created and have
the ability to mobilise and activate other cells,
including neutrophils, basophils, and maybe
eosinophils, as well as cause inflammation.
According to a recent study, one-third of CIU
patients have functional mast cell-specific
histamine-releasing autoantibodies that bind to
the high-affinity IgE receptor or, less commonly,
to IgE. Additionally, there is no discernible
circulating histamine-releasing activity in
these individuals. Antihistamines are the most
popular type of treatment for CIU; however,
immunotherapy utilizing plasmapheresis,
intravenous immunoglobulin, and cyclosporine
may be beneficial for critically ill patients with
incurable diseases. 136137

Site of infection

Hives can appear anywhere on the body
and can quickly change appearance, move around,
vanish, and reappear. The lumps, which are red
or skin-colored “wheals” with obvious edges,
normally emerge and disappear fast.'*?

Diagnosis

Acute urticaria can identify by looking
at the skin rash. The patient may be able to
prevent recurrences by pinpointing the trigger.
In chronic urticaria, a stool sample to look for
parasites, a blood test to look for anaemia, and
an erythrocyte sedimentation rate (ESR) test
to look for immune system issues; a thyroid
function test to determine whether the thyroid
is overactive (hyperthyroidism) or underactive
(hypothyroidism); a liver function test to monitor
whether the liver is overactive (hypothyroidism);
and a liver function test to determine whether the
liver.1%®

Prevention and treatment

If acute, rule out medication responses
(such penicillin) or infections if they have been
present for less than three months. administering
oral antihistamines A: Promethazine (O) ifinsomnia
is a characteristic OR A: Chlorpheniramine (O) 4-16
mg once at night Adults should take 25 to 50 mg at
night, 10 mg of Cetrizine and 10 mg of Loratadine
each day, while children should take 0.1 to 0.2 mg/
kg 2-4 times a day or 0.5 mg/kg at bedtime.**°

Advancement

More research has been done on how
urticaria develops, and the findings point to HIV as
a potential cause. A higher CD4 count and a lower
HIV viral load were indicators of the considerable
improvement in symptoms with HIV medication.
It is uncertain why there is a connection between
HIV and urticaria. It could be connected to the
fact that HIV targets dendritic cells since they
have HIV receptors on them. It decreased to a
few times a week after taking HIV medication for
one month, and after two months, it vanished
entirely. He persisted in displaying no symptoms
of a respiratory condition.**

Based on biomarkers that may aid
in forecasting disease duration, severity, and
treatment response, novel therapeutics for
urticaria are being developed. Mast cells and
basophils, together with the autoimmune pathway,
play a major role in urticaria. Omalizumab, an anti-
IgE monoclonal antibody that lowers levels of free
IgE and has demonstrated safety and efficacy in the
therapy of chronic spontaneous urticaria (CSU), is
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one example of advancement in the treatment of
urticaria. Another illustration is the prescription
of cyclosporine (CsA) for CSU therapy when
omalizumab fails or is not appropriate.'#142

Papular urticaria, a separate type of
urticaria, is more common in the Calabar region
of Nigeria and affects children attending wealthy
schools more frequently than those attending
public schools. These are also reported to have a
significant prevalence among women, as seen in
surveys conducted at hospitals.*
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The findings demonstrated that urticaria and other
skin complaints can have Blastocystisinfectionasan
etiopathogenic factor. Therefore, it is advised that
a Blastocystis infection be treated and diagnosed
early to stop both gastrointestinal and cutaneous
symptoms.* Currently, omalizumab, cyclosporine,
and second-generation H1 antihistamines are used
in a stepwise manner to treat urticaria with the
goal of achieving a complete response. Targeting
mediators, signalling pathways, and receptors on
mast cells and other immune cells is the main
goal of cutting-edge therapeutic strategies. Future
studies should concentrate on locating illness
endotypes and associated biomarkers, finding
fresh therapeutic targets, and creating more
effective drugs.* Some common antibiotics that
are used for these infections are represented in
Figure 6.

CONCLUSION AND FUTURE PERSPECTIVES

SSTls are a group of illnesses that
are extremely common but also intricate and
varied. The variety of their presentations makes
clinical care difficult. The lack of data from well-
documented research further complicates their
management, and decisions about the site of
treatment and the best antimicrobial therapy may
be uneven and ineffective.

One approach to addressing site of
care decisions is to use a combination of clinical
findings to assess illness severity. When figuring
out how bad a disease is, it’s important to look
at the location, size, systemic symptoms, other
health problems, and the main characteristics of
the infection. Based on these factors, SSTls can be
classified as mild, moderate, or severe. Following
this classification, it is possible to decide where the
patient will get care. Small lesions can be treated in
the outpatient environment with oral medications,
but moderate to severe lesions may require
inpatient or outpatient intravenous therapy.
SSTls include diseases including HIV, the use of
injectable drugs, diabetes, bite wounds, exposure
to salt or freshwater, extended hospitalisation and
antibiotic medication, and risk factors for MRSA
in the community. In the settings, the frequently
detected microorganisms must be included in the
empirical therapy for SSTIs. The best methods
for determining the duration of therapy and the

use of oral therapy are extensive monitoring and
perceptive clinical judgment.’* The creation of
an innovative drug delivery system is required to
increase the bioavailability of pharmaceuticals
and their actions, as well as their safety and side
effects.®4° This is due to advancements in all
biomedical disciplines and the growing complexity
of diagnostic and therapeutic procedures.?%!!
Though numerous drugs are available, using
polymers and other natural molecules, such
infections can be targeted with fewer side
effects.’>
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