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Abstract

Staphylococcal scalded skin syndrome (SSSS) is a disorder that is usually seen in infants and children
and rarely, in adults. SSSS usually presents with a prodrome of sore throat or conjunctivitis. Extremely tender
flaccid bullae develop within 48 hours and rupture easily to reveal a moist erythematous base, which gives
rise to the scalded appearance. The severity ranges from a localized form to a severe exfoliation affecting
almost the entire body. SSSS is caused by Staphylococcus aureus, which leads to separation at the granular
layer level in the epidermis, by the release of circulating exotoxins A and B which cleave desmoglein-1. SSSS
in adults is a rare disorder which occurs in predisposed individuals, but not all adults have an underlying
illness. Mortality is less than 10% in children, but is between 40% and 63% in adults, due to co-morbidities.
We report a case of Staphylococcal scalded skin syndrome, presenting unilaterally in an immunocompetent
adult without any comorbidities, that has been rarely reported in the literature.
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Introduction

The Staphylococcal Scalded Skin Syndrome, a superficial blistering disorder, is caused by exotoxins,
exotoxin A(ETA) and exotoxin B(ETB) released by Staphylococcus aureus, which act as atypical serine
proteases and desmoglein-1 being the substrate for them, leading to break down in the granular layer of
the epidermis. The condition was first described by a German physician, Von Rittershain, in 1878 [1]. The
disease is seen most commonly in infants and children, being rare in adults. This has been attributed to the
ability of adults to metabolize and excrete exotoxins rapidly or to acquired immunity. SSSS in adults was
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first described in 1972 by Levine and Norden [2]. The annual incidence of SSSS among US adults was 0.98
(range 0.94-1.02) cases/million. There was a report of increase in overall incidence (by 47.1%) of SSSS,
among infants increase by (81.0%) and maximum in 1-17 years age group increase by (83.8%), while they
reported decrease by 15.4% among adult patients, with associated substantial morbidity and mortality [3].
The incidence was 0.39/ 100,000 persons in the UK [4]. In adults, mortality rates can be as high as 60%
due to serious underlying illnesses. However, in children mortality is generally lower, around 4% [5]. Fewer
than 20 instances of adult SSSS have been reported in the literature; none of the isolates produced ETB [6,
7] as this exotoxin ETB was associated with adult onset SSSS in healthy cases. The lesions are superficial
and heal rapidly without scaring with appropriate therapy. We report the occurrence of SSSS in a previously
healthy adult which constitutes a rare presentation.

Case Presentation

A 48-year-old male manual worker presented to our dermatology department with fluid-filled
painful lesions over his right arm and adjoining upper trunk for one day. He started developing multiple
fluid-filled lesions over right forearm followed by right arm, right side of trunk in a day which gradually
ruptured to form a painful raw area. He denied fever, sore throat, chest pain, cough, shortness of breath
or any urinary complaint. There was no suggestion of any injury or prior redness at the site of the lesions.
There was no prior history of drug intake or application of any irritant or any herbal medicine over the
affected sites.

No complaint of photosensitivity, joint pain, oral, genital, perianal lesions or any systemic
complaints. On physical examination he was afebrile and hemodynamically stable. We observed salmon
red colored erosions with rolled superficial skin layers over the right arm, axilla, adjoining upper trunk
and left proximal upper limb posteriorly with perilesional erythema and pustules (Figure 1,2,3). The
size of lesions varied from 2 - 20 cm in diameter approximately. The lesions were tender with a positive
Nikolsky’s sign. There was no evidence of oral and genital ulceration. Patient was clinically diagnosed as a
case of staphylococcal scalded skin syndrome and was started on empirical therapy with administration of
ceftriaxone 1gm intravenously twice a day with supportive care such as daily wound dressing and topical
antibiotics. Routine investigations were all within normal limits except a raised ESR, CRP (131.7) and ASO
(>200), proteinuria of 2+ and 7-10 WBC/hpf on routine urine microscopy. Ultrasonography of abdomen
and pelvis was normal. Serology for HIV antibodies was non-reactive. The blood and urine culture were
sterile. However, throat swab culture revealed growth of staphylococcus aureus and bacterial culture from
lesion revealed Klebsiella pneumoniae species.

Skin biopsy revealed a sub corneal split at the level of the granular layer of epidermis (figure 5) with
pustules with neutrophils and acantholytic epithelial squamous cell. Papillary dermis was edematous with a
perivascular infiltrate of neutrophils, macrophages and lymphocytes in a band -like pattern along the vessels.
Infiltrate was also extending to lower or reticular dermis. Histopathologic findings were confirmatory of
SSSS. After a period of 10 days of hospitalization he was discharged without any complications.
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Figure 1: Salmon red colored erosions with peeling of Figure 2: Salmon red colored erosions with peeling and
superficial skin layer over the right arm and adjoining desquamation of the superficial layers of skin over back
posterolateral trunk.
(right side) and a smaller patch over left shoulder with
relative sparing of central part of back.

Figure 3: Anterior aspect of lesion over right forearm and Figure 4: Lesions healing with rapid re-epithelialization
arm and lateral aspect of trunk.
after 10 days of antibiotic therapy.
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Figure 5: (H&E stained 10X) photomicrograph revealed,
sub-corneal split at the level of granular layer of epidermis
with pustules with neutrophils and acantholytic squamous
epithelium.

Discussion

Figure 6: (H&E stained 100X) photomicrograph revealed,
edematous papillary dermis with perivascular infiltrate
of neutrophils, macrophages and lymphocytes in a band
like pattern along the vessels extending down to lower
dermis.

Staphylococcal scalded skin syndrome is also called as Ritter von Ritterschein disease, Ritter disease,
Lyell disease and staphylococcal necrolysis of epidermis [8]. It is a potentially life-threatening disorder
caused by staphylococcus aureus infection. Now it has been shown that 5% of staphylococcus aureus are
capable of producing exotoxins, not only phage II groups [9]. Exotoxin A (ETA) and B (ETB) are serine
proteases which disseminate haematogenously and binds to the filaggrin in keratohyalin granules and
because filaggrins act as intracellular anchors of desmosomes, it digests desmoglein 1 (Dsg1), leading to
separation at the level of stratum granulosum, resulting in widespread superficial bullae formation and
rapid denudation. ETA also activates murine macrophages to release tumor necrosis factor, interleukin-6
and nitric oxide [9,10]. It is most common in children less than 5 years of age affecting male and female
equally whereas in adults, it is more common in males [11]. S. aureus can enter the skin through a break in
the skin barriers such as grazes, atopic dermatitis or chickenpox and produces the toxin locally, whereas in
generalized form, toxins are usually produced at distant sites.
Virtually all adults with SSSS are immunocompromised, with chronic renal disease, HIV infection,
graft versus-host disease, malignant neoplasms, chemotherapy, intravenous drug abuse or diabetes
mellitus. A suppressed immune system results in an inability to produce antibodies. Patients undergoing
hemodialysis or IV drug abuse are at risk due to infection by S. aureus through vascular access ports. Renal
failure patients have inability to excrete ET, and have immunological deficits. Currently, 46.8% of adults
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over 70 years of age have chronic kidney disease [12]. In cases of adults without immunosuppression, it
is likely that they contracted strains of S. aureus with the etb gene which encodes virulent exotoxin ETB
[11].

Only 36% of SSSS cases were in adults [13] presenting with a prodrome of malaise and fever,
followed by abrupt, faint, erythematous, tender patches. Within 24-48 hours fluid-filled blisters appear
which rupture easily, leaving an area that looks like a burn [14], involving axillae, groin and neck, leaving
swaths of moist, red surface that appears scalded with a positive Nikolsky’s sign. But the mucosal surfaces
are usually not involved since desmoglein-1 is only found in epidermis. The denuded skin is a source for
fluid loss, dehydration, temperature dysregulation and secondary infection. Within 24 hours, the areas dry
up with a thin, shiny crust and fissures. The lesion may extend for 24–48 hours after onset until circulating
exotoxins has been neutralized by antibodies or excreted via the kidneys. Within 14 days the skin heals
without scarring, because of the superficial location of epidermal insult at which the rupture occurs .
Blood cultures are usually negative in children whereas in the majority of adults, staphylococcus
aureus grows. Cultures should be performed from blood, wounds, ocular exudates and nasopharynx. In
adults, primary infection such as pneumonia, osteomyelitis or septic arthritis may be the foci. In children it
is usually a mild upper respiratory tract infection the focus of staphylococcus aureus infection. A skin biopsy
specimen shows superficial intraepidermal cleavage under the stratum corneum. Both TEN and SSSS lack
inflammation, but SSSS does not have the necrotic keratinocytes characteristic of TEN. Histology of SSSS is
also consistent with pemphigus foliaceus and bullous impetigo [11]. To detect the toxins, polymerase chain
reaction, enzyme-linked immunosorbent assays and radio-immuno assays have been developed [14].
Initiation of antibiotics as early as possible with supportive measures such as fluids and antipyretics.
Penicillinase-resistant penicillins are recommended such as ﬂucloxacillin. For penicillin-allergic individuals,
clarithromycin or cefuroxime. For methicillin-resistant S. aureus (MRSA), switch to vancomycin [15].
Children may receive fresh frozen plasma. If not improved, a 5-day course of intravenous immunoglobulin
[11]. In the future, analogs of desmoglein-1 could be used to neutralize the toxins. [9].

In the present case interesting points were that he was immunocompetent without any comorbid
condition, staphylococcus aureus was isolated from the throat with asymptomatic infection. He developed
secondary cutaneous infection at lesional site with klebsiella pneumoniae. The extent of lesions of SSSS
was limited to one region of the body and relatively unilateral. Although we could not establish the type of
exotoxin involved in causation of his SSSS, it may be ETB with which this condition has been described in
healthy adult individuals [16].

Conclusion

SSSS is a rare occurrence in adults it is even less common in healthy immunocompetent adult
patients. Patient should be managed with appropriate therapy as early as possible to avoid complications.
Adults should be worked up thoroughly to rule out any other underlying comorbid condition.
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