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Abstract

Staphylococcal scalded skin syndrome (SSSS) is a skin problem characterized by the formation of blisters. It primarily
affects newborns, young children, and adults with pre-existing medical conditions. This condition is caused by an
infection from the bacteria Staphylococcus aureus. The cause of this case is the breakdown of desmoglein-1, a protein in
the skin, due to the action of exotoxins. This results in the outer layer of the skin’s cells peeling off. The SSSS is caused by
the dissemination of toxins throughout the body, leading to a widespread rash and a severe manifestation of symptoms.
Staphylococcal scalded skin syndrome manifests as the formation of blisters on the outermost layers of the skin, caused
by the release of exfoliative toxins from S. aureus. Erythematous cellulitis develops with the rapid exfoliation of skin
cells. A sign of SSSS is a small number of blisters restricted to the infection site that progress to widespread exfoliation
that affects the entire body. The condition is managed using antibiotics that specifically target S. aureus. This illness
may occasionally be mistaken for other conditions that cause superficial blistering.
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[7, 8]. Desmosomes, which are essential components
of the skin, function to bind to neighboring skin
cells. The toxins produced by S. aureus attach to the
molecule Desmoglein 1, which is located within the
desmosome. This interaction causes the skin cells to
lose their ability to stick together, resulting in a loss of
adherence [9].

2. Toxins of Staphylococcus aureus

S. aureus is a Gram-positive bacteria that appears
purple when stained with the Gram stain. It has a
spherical shape and prefers to form clusters resem-
bling grapes. These organisms have the ability to
thrive in environments with salt concentrations of up
to 10%. Their colonies typically exhibit a golden or
yellow coloration. They are catalase-positive, which is
a characteristic shared by all pathogenic Staphylococ-
cus species. Additionally, they are coagulase-positive,
a trait that helps differentiate Staphylococcus aureus
from other Staphylococcus species. Lastly, they are
mannitol fermentation positive, a feature that aids
in distinguishing them from Staphylococcus epider-
midis. Staphylococcus aureus secretes a multitude of
toxins and enzymes that have the potential to in-
flict severe harm on tissues and organs, resulting in
skin infections characterized by blisters, lung infec-
tions, and instances of food poisoning, among other
manifestations [10]. Certain strains of this pathogens
commonly induce infections by producing toxins and
utilizing certain surface proteins that, upon bind-
ing, result in the inactivation of antibodies. S. aureus
strains release many exotoxins [9].

The primary toxins produced by S. aureus can be
categorized into three main groups: 1)pore-forming
toxins (PFTs), 2)exfoliative toxins (ETs), and 3)super-
antigens (SAgs). Pore-forming toxins can be catego-
rized into four distinct types: 1) Hemolysin-o (Hla
or a-toxin), 2) Hemolysin-g, 3) leukotoxins, and 4)
phenol-soluble modulins (PSMs) [11].

These toxins are associated with many illnesses in-
cluding staphylococcal scalded skin syndrome, necro-
tizing pneumonia, toxic shock syndrome (TSS), and
deep-seated skin infections [8, 12—-15]. The toxins have
the ability to harm the cell membranes of the host,
either by breaking down inter-cellular connections or
by altering immunological responses [11].

3. Exfoliative toxins (ETs)

Exfoliative toxins (ETs), often referred to as epi-
dermolysis toxins, are produced by staphylococci
and play a crucial role in causing the staphylococcal
scalded skin condition. These toxins are considered
virulence factors. Exfoliative toxins are a sort of serine
proteases that have a high level of specificity for their

target and are able to break down a specific peptide
bond in the extracellular part of desmoglein 1 (Dsgl),
which is a form of cell-cell adhesion protein called
a desmosomal cadherin. The process of hydrolysis
leads to the separation of keratinocytes in both animal
and human skin [17, 18].

The Exfoliative toxins (ETs) possess a three-
dimensional configuration that closely resembles
that of glutamate-specific serine proteases. They
consist of a catalytic triad made up of serine,
histidine, and aspartate which forms the active
site, and two substrate-binding domains. However,
in contrast to conventional serine proteases, the
exfoliative toxins have a highly charged N-terminal
alpha-helix and a distinct arrangement of a crucial
peptide bond. This arrangement obstructs the
active site of the toxins, preventing them from
exhibiting any significant enzymatic activity in their
natural state. The identified target for the toxins is
desmoglein-1, a glycoprotein found in the superficial
epidermis that is crucial for sustaining cell-to-cell
contact through desmosomes. The speculation is
that when the N-terminals alpha-helix binds to
des-moglein-1, it causes a altration in shape that
opens the toxin’s active site. This allows the toxin to
split the extracellular area of des-moglein-1 between
the third and fourth domains. As a result, intercellular
adhesion is disrupted and superficial blisters
form.

Von Rittershain documented the clinical character-
istics of epidermal ex-foliation in newborns in 1878
[15]. Nevertheless, the correlation between exfoliation
and S. aureus was first identified in 1967 by Lyell.
The delay in the discovery of Ritter and Lyell was
due to the absence of cultivable staphylococci in the
blister fluid and exfoliated regions. This is because
the toxin is spread from remote infection sites into the
bloodstream. In 1972, Melish et al. identified a theo-
retical toxin, earlier proposed by Lyell, and provided
evidence of its harmful effect in newborn mice, which
were utilized as experimental subjects [20, 21].

ETs, or exotoxins, are substances that cause the
separation of keratinocyte junctions and cell-cell ad-
hesion in the host’s epidermis. This process leads to
the peeling of the skin and the production of blis-
ters (Fig. 1). So far, researchers have discovered three
distinct ET serotypes (ETA, ETB, and ETD) in S. au-
reus. These serotypes feature amino acid sequences
that resemble trypsin-like serine proteases. They have
been linked to staphylococcal skin infections, includ-
ing SSSS or bullous impetigo, in humans [17].

3.1. Symptoms on skin

Exfoliative toxin Staphylococcal scalded-skin syn-
drome, often recognized as SSSS, is a condition
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S. aureus adhere to the epidermis and then penetrate
through neutrophil-created intercellular gap
between superficial keratinocytes.

Expansion of blisters by ETs.

Fig. 1. The blistering caused by extracellular toxins (ETs) of staphylococcal bacterial invasion [21].

Fig. 2. Staphylococcal scalded skin syndrome [28].

characterized by the formation of blisters on the
skin surface, caused by the release of a toxin from
Staphylococcus aureus bacteria. The toxin induces
detachment of cells in the epidermis. The text is en-
closed in tags. The primary manifestation of SSSS
is the separation of the outermost layer of the skin.
The exfoliative toxin targets Desmoglobin, a protein
responsible for cellular adhesion, resulting in super-
ficial lesions in the groin, armpits, nose, and ears.
These lesions appear as fluid-filled blisters resem-
bling tissue paper. The skin rashes proliferate swiftly
to additional limbs and torsos. Newborns frequently
develop skin rashes related to SSSS in the diaper
region. Following a 24-hour period of infection, the
outer layer of the skin is detached in small sections,
resulting in a damp and reddened region on the sur-
face (Fig. 2). Additional symptoms of SSSS encompass
severe pain localized at the site of infection, muscular
weakness, exhaustion, and excessive loss of bodily
fluids [23-25].

3.2. Identification of SSS

The skin’s appearance unequivocally exhibits indi-
cations of SSSS. The exudate or purulent discharge
collected on a cotton swab is utilized for the detec-
tion of staphylococcal bacteria. In certain instances, a
blood test is used to verify the presence of the infec-
tion. A little skin sample is often sent for microscopic
analysis [2].

SSSS is predominantly diagnosed through clinical
assessment. However, if the clinical presentation is
uncertain, if the response to treatment is inadequate,
or if there is an occurrence of skin infections caused
by S. aureus can be verified using histological and
molecular testing [26].

4. Treatment/management

Early administration of antibiotics that target
staphylococcus is recommended, specifically
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Cifazolin, Nafcellin, or Oxacillin for S. aureus
that is methicillin-sensitive (MSSA). Vancomycin
must be given in cases where there is suspicion of
methecillin-resistant Staphylococcus aureus (MRSA),
particularly in individuals who have recently been
exposed to healthcare facilities or in regions with a
high occurrence of MRSA. Topical antibiotics alone
are insufficient, and even in cases with localized
Staphylococcal Scalded Skin Syndrome, treatment
with systemic antibiotics is necessary. If there is a
concern about a subsequent bacterial skin infection,
it is recommended to begin extra antibiotics that can
effectively treat Pseudomonas bacteria. Individuals
displaying symptoms of dehydration and/or sepsis
should receive intravenous (IV) fluids [27, 28].

To facilitate healing and minimize heat loss, it is
recommended to apply emollient and non-adherent
dressings to the skin and areas that are lacking pro-
tective covering. Providing supportive care, which
involves addressing dehydration, regulating body
temperature, and ensuring proper nourishment, is ex-
tremely crucial. Patients with extensive skin involve-
ment are susceptible to hypothermia and dehydration
as a result of epidermal loss. Avoid using silver sulfa-
diazine due to its propensity to be absorbed into the
body and cause toxicity [29].

If severe cases arise, it is advisable to consider ad-
mitting the patient to a burn unit, if available. Persons
diagnosed with Staphylococcal Scalded Skin Syn-
drome must be placed in isolation to limit the risk of
infectious and outbreaks. Practicing hygiene of hand
while implementing contact isolation measures and
ensuring thorough washing of devices, stethoscopes,
for example, is crucial to preventing the spread of this
disease in hospitals. It is essential to identify and treat
individuals who have the potential to carry toxin-
producing strains of Staphylococcus aureus in order
to avert epidemics. It is recommended that those who
are taking care of the patient should test for S. aureus
using a nasal swab and receive treatment if the test is
positive [1].

5. Conclusion

Staphylococcal scalded skin syndrome (SSSS) is a
severe condition characterized by the rapid shed-
ding of the skin, accompanied by inflammation of
the skin known as erythematous cellulitis. The pri-
mary factor responsible for this phenomenon is the
exfoliative toxins produced by S. aureus. The majority
of SSSS cases can be completely cured, particularly
when treatment is initiated during the early stages of
the condition. After achieving full recovery, no notice-
able discrepancies or enduring blemishes manifest
on the skin’s surface. SSSS is managed by systemic

administration of oral antibiotics, which may be ad-
ministered intravenously in acute cases. The skin
must be cleansed and treated with antiseptic mate-
rials, immediate medical intervention is necessary in
cases of fluid or electrolyte imbalance.
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