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Deadly Pediatric Rashes
Rash is a common complaint in the emergency department (ED). Often, the pedi-

atric rash is a benign, self-limiting condition that requires no intervention; however, 
there are occasions when rashes are true emergencies. Identifying these rare occasions 
is critical for the pediatric patient. This issue reviews and discusses some of the most 
common pediatric dermatologic emergencies and the ED approach to identification, 
diagnosis, and immediate evidence-based management of these conditions.

Case Presentations
A 10-year-old female presents to your ED with a rash. According to her mother, the rash 

started on her leg as a result of an insect bite, but continued to spread over several days. They 
went to the pediatrician, and the child was started on an antibiotic (unsure of the name). The 
rash seemed to get better initially, but then it started to spread. She does not have a fever, but 
the mother noticed her daughter’s eyes are very red. The patient says the rash hurts and she has 
a sore throat, and she cannot eat because her mouth is full of sores. She is tachycardic with a 
heart rate of 130. She has a few erythematous macules and patches, and targetoid lesions that 
coalesce into bullae. You slide your gloved hand over one, and the skin sloughs right off. What 
tests should you order, if any?

That same mother has a 5-year-old son who also has a rash. Per mom, the rash started 
around the same time for both of them. Is it contagious? He has had a fever for a few days. He 
will perk up during the day after getting some ibuprofen, but once the ibuprofen wears off, the 
fever returns and he is lethargic. He also seems more irritable than usual. She brought him in 
today because she noticed a diffuse rash all over his body that looks like blistering sunburn. He 
is afebrile right now, all of his vital signs are stable, and he is well appearing other than his 
skin. His rash is diffuse erythroderma with one or two areas of large bullae in one axilla that 
break and slough off easily when you apply gentle pressure. He is eating and drinking well. 
Where do you start? Can the patient go home or does he need to be admitted?

Introduction
Rash was one of the top 10 pediatric ED complaints in 2015.1 While most pedi-

atric rashes are benign, on occasion, a dermatologic emergency will occur. It is critical 
that the emergency physician can identify the features of these potentially life- 
threatening emergencies. 

This issue will discuss four major dermatologic emergencies and their differential 
diagnoses: Stevens-Johnson syndrome/toxic epidermal necrolysis; purpura fulminans 
caused by meningococcemia; Rocky Mountain spotted fever; and toxin-mediated 
syndromes, including toxic shock syndrome, necrotizing fasciitis, also known as nec-
rotizing soft tissue infections, and staphylococcal scalded skin syndrome. The issue 
will take both a pedagogic as well as a clinical approach to these topics. Evidence-
based medicine is used to evaluate, diagnose and manage each of these dermatologic 
emergencies from an ED perspective. Brief discussion of management beyond the 
ED will be broached to delineate novel and innovative theories discussed in the most 
up-to-date literature. 
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EXECUTIVE SUMMARY
 z Stevens-Johnson syndrome (SJS) and toxic epidermal 

necrolysis (TEN) are severe, mucocutaneous, delayed hyper-
sensitivity reactions characterized by a varying percentage of 
detachment of the epidermis from the basement mem brane. 
Their classification is based on a continuum: An epidermis 
detachment of < 10% is SJS, detachment of 10-30% is SJS/
TEN overlap, and > 30% is consid ered TEN. The rash is 
characterized by erythematous — and sometimes vio laceous 
— patches, targetoid lesions, bullae characterized by a 
positive Nikolsky sign, and epidermal shear with light friction.

 z Meningococcemia is a bacteremia caused by Neisseria 
meningitidis that may lead to severe sepsis and dissemi nated 
intravascular coagulation, and may have a high mortality rate 
even with appropriate identification and management.

 z As of Jan. 1, 2010, cases of Rocky Mountain spotted fever 
(RMSF) are reported under a new category called Spotted 

Fever Rickettsiosis. In 2017, more than 6,248 cases were 
reported. It is difficult to discern how many of those cases 
specifically were RMSF because of the new reporting, but 
the CDC reports that in clinical reviews of RMSF cases, about 
5-10% of cases are fatal, with the highest incidence between 
the ages of 5 and 9 years, and males are affected more 
commonly than females. The classic triad of fever, rash, and 
headache is seen only in about 3% of patients early in the 
course, but increases to around 70% later into the disease 
process.

 z Toxic shock syndrome (TSS) is an acute, toxin-mediated 
ill ness characterized by fever, hypoten sion, multi-organ 
dysfunction, and diffuse rash with desquamation. Of the two 
types of TSS, menstrual TSS is associated more commonly with 
Staphylococcus aureus, and nonmenstrual TSS is associated 
more commonly with group A Streptococcus.

Stevens-Johnson 
Syndrome/Toxic 
Epidermal Necrolysis

Stevens-Johnson syndrome (SJS) and 
toxic epidermal necrolysis (TEN) are 
severe, mucocutaneous, delayed hypersen-
sitivity reactions characterized by a varying 
percentage of detachment of the epider-
mis from the basement membrane. Their 
classification is based on a continuum. 
Epidermis detachment of < 10% is SJS (see 
Figure 1), detachment of 10-30% is SJS/
TEN overlap, and > 30% is considered 
TEN (see Figure 2). 

Epidemiology
In a recent study on SJS in the pediatric 

population, SJS was reported to have an 
incidence of 5.3, SJS/TEN of 0.8, and 
TEN of 0.4 cases per million age-adapted 
population.2 In children, the mortality rate 
is estimated to be 7.5%, with 95% having 
mucous membrane lesions.3 Another study 
suggests that in the HIV population, the 
annual incidence is approximately 1,000-
fold higher than in the general population.4 

Etiology and Pathogenesis 
The most common culprit for SJS/TEN 

is a drug reaction, followed by a small num-
ber of cases caused by infection (namely 
herpes simplex virus and mycoplasma), 
with more than one-third of cases being 
idiopathic; however, understanding of the 
pathophysiology of SJS/TEN is rapidly 
evolving. Recent studies show that there 
is a genetic predisposition found on the 
human leukocyte antigen (HLA) allele 
that increases risk for this reaction, and 

varying HLA molecules are linked to spe-
cific drugs.5 Manifestations of the condi-
tion usually are present between one and 
three weeks after starting a medication. The 
most common drugs found to be associated 
with SJS/TEN are aromatic anticonvul-
sants, sulfonamide antibiotics, allopurinol, 
oxicam nonsteroidal anti-inflammatory 
drugs (NSAIDs), and nevirapine.6 

Clinical Presentation
SJS/TEN usually presents with a pro-

drome of malaise, fever, cough, and/or 
sore throat followed by a very painful rash. 
The rash is characterized by erythematous 
— and sometimes violaceous — patches, 
targetoid lesions, and bullae with a positive 
Nikolsky sign. As the macules and patches 
evolve, dusky centers may be present, indi-
cating epidermal necrosis. Involvement of 
the buccal, genital, and/or ocular mucosa 
occurs in more than 90% of patients.4

Diagnosis/Management 
History taking is germane in coming 

to a swift diagnosis and identifying an 
offending agent. While there are histologic 
tests that can confirm keratinocyte apop-
tosis, these tests are neither practical nor 
are the results attainable in the ED set-
ting. Laboratory tests including complete 
blood count (CBC), C-reactive protein 
(CRP), erythrocyte sedimentation rate 
(ESR), complete metabolic panel (CMP), 
and urinalysis (UA) can help determine 
the degree of systemic involvement and 
if there is a concern for infection. A tool 
called the SCORe of Toxic Epidermal 
Necrolysis (SCORTEN) was developed to 
determine mortality risk in adults. Because 

of some of the criteria that need to be met, 
one study suggests that extrapolation to 
pediatric patients is ineffective.7 Another 
study argues that the development of a 
pediatric SCORTEN did not provide an 
advantage over the adult scoring system, 
which is applicable in pediatric patient risk 
determination.2 More research needs to be 
done to determine the use of SCORTEN 
for the management of TEN in the pedi-
atric population.

There is no consensus on the ideal 
management for SJS/TEN; however, the 
overwhelming majority of studies in this 
review concur that removing the offending 
agent and providing supportive care are 
critical in managing this condition. Table 
1 delineates the approach to managing 
SJS/TEN. Fluid replacement with crystal-
loid solution at 0.7 mL/kg/percentage of 
affected area, titrate to maintain a goal of 
0.5-1 mL/kg/hour of urine output. Five 
percent albumin solution can be used in 
addition to crystalloid solution at a rate 
of 1 mL/kg/percentage of affected area,5 
but it is not used often in the pediatric 
ED. Increasing the room temperatures 
to 30-32° C allows for decreased energy 
expenditure.5,7 

Early wound care has proven to increase 
positive outcomes.5-7 Although the opti-
mal type of wound care has not been 
established, methods range from sterile 
saline-soaked gauze, to nonadherent dress-
ings with triple antibiotic ointments, to 
petrolatum-impregnated or nanocrystal-
line gauze. Pain management should not 
be overlooked because pain increases met-
abolic activity, which is counterproductive 
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to the resolution of this condition. When 
choosing an agent, take heed to not add 
an offending agent back into the mix, 
potentially worsening the patient’s condi-
tion (e.g., NSAIDs). While procuring the 
necessary consultants is not as critical in 
the ED setting as it is in the inpatient set-
ting, it is important to be aware that this 
is a multidisciplinary condition. Based on 
the resources of the hospital, transfer to 
another facility may be needed if proper 

consultants are not available. At a mini-
mum, they include dermatology and oph-
thalmology, but depending on progression 
of the condition, infectious disease and 
plastic surgery specialists may be needed. 
While intravenous immune globulin 
(IVIG), high-dose corticosteroids, tumor 
necrosis factor (TNF) alpha inhibitors, and 
cyclosporine are controversial and not ini-
tiated widely in the ED, they are therapies 
that may be adjuncts of potential benefit. 

More research is needed to confirm the 
positive benefit of these therapies. The 
consensus for disposition for patients with 
TEN is the burn unit, and opinions vary 
for SJS/TEN and SJS between the burn 
unit and intensive care unit (ICU).

Differential Diagnosis 
The differential diagnosis for SJS/

TEN includes staphylococcal scalded skin 
syndrome (SSSS), toxic shock syndrome 
(TSS), erythema multiforme, mycoplasma-
induced rash and mucositis, bullous sys-
temic lupus erythematosus, paraneoplastic 
pemphigus, and drug rash with eosino-
philia and systemic symptoms (DRESS), 
also known as drug-induced hypersensitiv-
ity syndrome (DIHS). 

Meningococcemia
Meningococcemia is a bacteremia caused 

by Neisseria meningitidis that may lead to 
severe sepsis and disseminated intravascu-
lar coagulation (DIC), and it may have a 
high mortality rate even with appropriate 
identification and management. Purpura 
fulminans (PF) is a rapidly evolving syn-
drome of skin microvascular thrombosis 
and hemorrhagic necrosis. It is a sign of 
systemic disease rather than a disease unto 
itself. Three types of PF exist and include 
neonatal, idiopathic, and acute infectious. 
Neonates with PF usually have a hereditary 
deficiency of the anticoagulants protein C, 
protein S, and antithrombin III. Idiopathic 
PF is thought to be a postinfectious auto-
immune disorder (relative deficiency of 
protein S), which often follows a febrile 
illness and later leads to rapidly progressive 
purpura. Acute infectious PF is the most 
common type. It manifests as a skin find-
ing in the most severe septic patients as 
well as in necrotizing fasciitis (NF), with 
a predilection to certain infectious agents, 
specifically meningococcemia.

Epidemiology 
According to the Centers for Disease 

Control and Prevention (CDC), in 2017, 
there were about 350 total cases of menin-
gococcal disease reported (incidence rate 
of 0.11 cases per 100,000 persons). The 
rates of disease are highest in children 
younger than 1 year of age, with a second 
peak in adolescence. Among adolescents 
and young adults, those 16-23 years of age 
have the highest rates of meningococcal 
disease, which is in part due to residing 
in close quarters, such as barracks and 
college dorms. Invasive meningococcal 

Figure 1. Stevens-Johnson Syndrome

Left: Stevens-Johnson syndrome with conjunctivitis 
Right: The beginning of Stevens-Johnson syndrome with the inflammation of the lips 
Source: Jonathan Trobe, MD, University of Michigan Kellogg Eye Center; Tessa Bennett; Wikimedia 
Commons

Figure 2. Toxic Epidermal Necrolysis

Image source: National Institutes of Health 
Available at: https://openi.nlm.nih.gov/detailedresult?img=PMC5187935_ijms-17-02135-
g001&query=toxic%20epidermal%20necrolysis&it=xg&req=4&npos=30
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disease (IMD) peaks during the months of 
November through March.8

Etiology/Pathogenesis 
N. meningitidis is a Gram-negative dip-

lococcus that often is found in the human 
nasopharynx. According to one review, 
the rate of colonization is much higher in 
the younger populations, which may be a 
contributing factor to the higher incidence 
of IMD in younger populations compared 
to adult populations.9 The primary cause of 
cardiovascular collapse from sepsis is due to 
peripheral circulatory failure. Endothelial 
cells increase their permeability as a result 
of increased circulating levels of cytokines 
TNF-alpha and IL-1 in response to bacte-
rial endotoxins. Cytokines also play a role 
in suppression of myocardial contractility.
Clinical Presentation 

Symptoms usually begin to manifest 
within two weeks of exposure. Nonspecific 
signs present initially: fever, malaise, and 
myalgias. In younger children, irritability 
and lethargy are seen more commonly. 
Neck stiffness is rare in children younger 
than 2 years of age, and a bulging fonta-
nelle may be seen in children younger than 
18 months of age.9 More classic signs are 
seen in older children, including nausea, 
vomiting, photophobia, neck stiffness, 
positive Kernig and/or Brudzinski signs, 
headache, agitation, and decreased level 
of consciousness.9,10 Septic shock is more 
common in children and progresses rap-
idly, with multi-organ failure and death 
often occurring within 24 hours.9 Adrenal 
hemorrhage and subsequent failure in the 
setting of meningococcemia is known as 
Waterhouse-Friderichsen syndrome.11,12 
Leg pain, cold hands and feet, and abnor-
mal skin color (mottling) are indicators 
of early sepsis marked by poor peripheral 
perfusion.9,10

One of the most common symptoms 
associated with sepsis is a rash,9 which is 
pathognomonic for IMD.13 Some of the 
literature states the rash presents within 
12-24 hours after initial symptoms.9,14 It 
can present as petechiae, purpura, and/
or ecchymoses, which may progress to 
vesicles and bullae. In the early stages, the 
rash may resemble a viral exanthem: ery-
thematous, maculopapular, nonpurpuric, 
nonpruritic, and often transient.10,14 As the 
rash progresses, irregular petechiae present 
on the limbs and trunk most commonly, 
but can be seen on the head, palms, soles, 
and mucous membranes.10 Ecchymoses 
and hemorrhagic bullae are formed as the 

lesions coalesce and may become gangre-
nous with progression of the disease.10 (See 
Figure 3.) PF often is the cutaneous mani-
festation of DIC.9 

Diagnosis/Management 
Early identification of this disease 

is critical for improved prognosis and 
decreased morbidity and mortality. Positive 
identification of N. meningitidis in sterile 
body fluid is the gold standard to diagnose 
meningococcal infection; however, a few 
authors suggest that sensitivity for blood 
culture is about 50-60% and the sensitiv-
ity of cerebrospinal fluid (CSF) culture is 
80-90%.12 Recent studies show that poly-
merase chain reaction techniques may yield 
a higher sensitivity than culture or Gram 
stain.10,12 While lumbar puncture (LP) is 
the ideal diagnostic test to confirm IMD, if 
the patient is hemodynamically unstable or 

shows signs of increased intracranial pres-
sure, it may not be feasible. Additional rec-
ommended tests include CBC, CRP, ESR, 
CMP, magnesium, phosphorus, prothrom-
bin time (PT), activated partial thrombo-
plastin time (aPTT), fibrinogen, D-dimer, 
blood gas, blood culture, and lactate. A 
computed tomography (CT) scan may be 
warranted with depressed mental status to 
identify increased intracranial pressure. 

Managing IMD requires both anti-
biotics and aggressive supportive care. 
The consensus on antibiotic therapy is a 
third-generation cephalosporin, such as 
ceftriaxone with meningitic dosing (100 
mg/kg) either every 24 hours or divided 
into three doses per day. Penicillin G has 
been suggested by some studies at 300,000 
U/kg/day;9,12,13 however, it is important to 
be aware of the antibiogram specific to the 
region in which the patient is living and 

Table 1. Approach to Managing Stevens-Johnson 
Syndrome/Toxic Epidermal Necrolysis

1. Remove offending agent.
2. Administer fluid resuscitation: Crystalloid solution at 0.7 mL/kg/percentage 

of affected area.
3. Adjust room temperature to 30-32° C.
4. Institute appropriate empiric antibiotic coverage if clinically indicated. 

Broad-spectrum coverage is suggested.
5. Provide pain management.
6. Address wound care.
7. Get appropriate consultants on board.
8. Decide on intensive care unit or burn unit disposition (take consulting 

specialist availability into consideration).

Figure 3. Pulpura Fulminans

Source: Wikimedia Commons
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being treated. Supportive care will vary 
based on the condition of the patient, but 
addressing airway, breathing, and circula-
tion (ABCs) in the ED setting always 
is the best approach for management. 
Starting the patient on oxygen may help 
reduce metabolic demand. One source 
even suggests elective ventilation to control 
pCO2 to help improve cerebral perfu-
sion via improved cardiac output.10 Fluid 
resuscitation is vital to avoid cardiovascular 
collapse. After administering 40-60 mL/
kg of crystalloid fluids, inotropes should 
be considered for recalcitrant hypotension. 
Some studies suggest, if PF is present, also 
to give colloidal resuscitation, starting with 
fresh frozen plasma at 10-20 mL/kg every 
eight to 12 hours. Platelets (10-15 mL/kg) 
or cryoprecipitate (5 mL/kg) also may be 
needed.15 In several facilities, the standard 
of care in the treatment of meningococ-
cal meningitis includes the administration 
of dexamethasone (0.15 mg/kg every six 
hours);16 however, the use of corticosteroids 
in pediatric patients in the setting of septic 
shock is not advised, except in the case of 
inotrope resistant shock. These patients 
require admission to the pediatric ICU 
(PICU). 

Vaccines now exist for the prevention 
of many subtypes of N. meningitidis and 
have proven effective in the prevention of 
IMD.9,11,12

Differential Diagnosis 
The differential diagnosis for PF 

includes heritable deficiencies of natu-
ral anticoagulants, Henoch-Schönlein 

purpura, necrotizing fasciitis, thrombotic 
thrombocytopenic purpura (TTP), idio-
pathic thrombocytopenic purpura (ITP), 
TSS, and Rocky Mountain spotted fever 
(RMSF). 

Rocky Mountain  
Spotted Fever

RMSF is a tick-borne rickettsial disease 
seen almost exclusively in the Americas 
with a high mortality rate if left untreated. 
It is the most commonly fatal rickettsial 
disease in the United States.17 The initial 
clinical presentation can vary. Typically, the 
rash presents as erythematous and maculo-
papular, but it can evolve and is seen in only 
about 50% of cases. 

Epidemiology
According to the CDC, RMSF is seen 

in all 48 of the continental U.S. states. 
The greatest geographic concentration is 
in North Carolina, Oklahoma, Missouri, 
Arkansas, and Tennessee, accounting for 
more than 60% of cases. Peak transmis-
sion is in May through August, with the 
exception of Rickettsia rickettsii. R. rick-
ettsii is found year-round in Arizona and 
has been found to have a higher fatality 
rate. As of Jan. 1, 2010, cases of RMSF 
are reported under a new category called 
Spotted Fever Rickettsiosis (SFR). In 2017, 
more than 6,248 cases were reported. It 
is difficult to discern how many of those 
cases specifically were RMSF because of 
the new reporting, but the CDC reports 
that in clinical reviews of RMSF cases, 
about 5-10% of cases are fatal.18 According 

to the literature, most cases occur in pedi-
atric patients, with the highest incidence 
between the ages of 5 and 9 years,19-21 and 
males are affected more commonly than 
females.19

Etiology/Pathogenesis 
R. rickettsii is a Gram-negative, obligate, 

intracellular bacterium that is transmitted 
to humans via the bite of an Ixodes tick. 
Typically, the tick must be attached for four 
to six hours for transmission of the bacteria. 
It also can be transmitted via feces and 
being crushed (e.g., while being removed). 
It has a tropism for endothelial cells where 
it multiplies, causing focal endothelial 
proliferation and mononuclear cell infiltra-
tion and leading to red blood cell leakage 
and thrombosis of surrounding tissue, 
which can affect all organ systems.17,19,20,22 
The bacteria also induce a procoagulant 
state, which is the pathogenesis for DIC 
(although it is quite rare).20

Clinical Presentation
The incubation period is about four 

to seven days but ranges from two to 14 
days.17,19-22 Fever is the earliest and most 
common sign of infection and occurs in at 
least 97% of children with RMSF, often 
exceeding 102° F (38.9° C). Headache is 
present in 40-60% of children younger 
than 15 years of age and often is severe. 
About 90-95% of children have a rash at 
some point during the illness.17,20

The classic triad of fever, rash, and head-
ache is seen only in about 3% of patients 
early in the course, but increases to about 
70% later into the disease process.19,20

Altered mental status is present in 
about one-third of pediatric cases. Malaise, 
myalgia, abdominal pain, nausea, vomiting, 
and/or diarrhea are symptoms more com-
monly seen. One review suggests that the 
presence of bilateral calf pain is a classic 
symptom.21 Less frequently, photophobia, 
conjunctival injection, lymphadenopathy, 
hepatosplenomegaly, rhabdomyolysis, and 
periorbital and peripheral edema are noted. 
More rare but critical presentations include 
pulmonary edema, acute respiratory distress 
syndrome (ARDS), myocarditis, and even 
DIC.

The rash typically presents as an exan-
them between the second and fourth day 
of illness in children.17,19-21 It starts as small, 
blanching, pink macules on the ankles, 
wrists, and/or forearms. (See Figure 4.) As 
the rash evolves, it becomes maculopapu-
lar and expands centripetally to proximal 

Figure 4. Rocky Mountain Spotted Fever

Source: Centers for Disease Control and Prevention
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extremities and the torso. The palms and 
soles become involved later in the course, 
but only affects about half of patients with 
RMSF. The face usually is spared. Petechiae 
can be seen in about 60% of pediatric cases 
about five days into the disease course. 
At this point, purpura and local areas of 
gangrene may be seen concurrently.10,17,19-21 
Mucosal ulcers may be another cutaneous 
finding.
Diagnosis/Management 

The gold standard for diagnosis of 
RMSF currently is a serologic assay using 
indirect immunofluorescence antibody 
(IFA). However, this takes about seven to 
10 days to get results, and management for 
suspected RMSF never should be delayed, 
so the diagnosis and decision to treat typi-
cally are made on clinical suspicion from 
the history and physical exam. Baseline labs 
should be obtained to discern the sever-
ity of disease and organ involvement. This 
includes CBC, CMP, CRP, ESR, PTT, 
aPTT, peripheral blood smear, creatine 
kinase, blood cultures, and LP. 

The consensus on management is 
doxycycline (intravenous [IV] or oral). 
Although the use of doxycycline has been 
linked to permanent discoloration of 
teeth, many studies suggest that this is not 
likely to happen in the acute setting. The 
review of the literature suggests a dosing 
of 2.2 mg/kg per dose, up to a maximum 
adult dose of 100 mg per dose every 12 
hours for a minimum of five to seven days, 
or until the patient is afebrile for more 
than three days, whichever is longer.11,19,21 
Sulfonamides are strongly advised against, 
as researchers suggest mortality increases 
with their use.17,20,21 Researchers also sug-
gest concomitant treatment with a third-
generation cephalosporin, because there is 
significant overlap with meningococcemia. 
As with any condition, supportive care also 
is necessary. Provide pain management, 
fluid resuscitation, inotropes, and mechani-
cal ventilation as required for support. If 
stable, these patients often can be managed 
on the pediatric hospitalist floor; however, 
the PICU may be needed in cases of severe 
illness. 

Differential Diagnosis
The differential diagnosis for RMSF 

includes other, less fatal tick-borne ill-
nesses (e.g., human monocytic ehrlichiosis, 
human granulocytic ehrlichiosis), human 
herpesvirus 6 (roseola), measles, Epstein-
Barr virus, enteroviruses, secondary syphi-
lis, drug eruptions, IMD, ITP, and TTP.

Toxin-Mediated 
Syndromes

Group A Streptococcus (GAS) and 
Staphylococcus aureus are two Gram-positive 
bacteria that can go from being benign 
colonizers to virulent and invasive infec-
tions. Their toxins in particular can cause 
self-limiting, localized skin infection and 
life-threatening systemic illness in a very 
short period of time. This section will focus 
on discussing three of the more dangerous 
syndromes caused by their toxins: TSS, NF 
or necrotizing soft tissue infection (NSTI), 
and SSSS. 

TSS is an acute, toxin-mediated ill-
ness characterized by fever, hypotension, 
multi-organ dysfunction, and diffuse rash 
with desquamation. Of the two TSS types, 
menstrual TSS (MTSS) is associated more 
commonly with S. aureus, and nonmen-
strual TSS (NMTSS) is associated more 
commonly with GAS. The incidence of 

NMTSS has become higher than MTSS 
because of a combination of patient educa-
tion and the elimination of high absor-
bency tampons.23 

NF is a rapidly progressive infection of 
the superficial fascia and subcutaneous tis-
sue that can develop quickly into systemic 
disease and death. More recent literature 
uses the terminology NSTI to include all 
of the various iterations of NF. NSTIs typi-
cally are classified as polymicrobial (NSTI 
type I) and monomicrobial (NSTI type II). 
The pediatric population is affected more 
commonly by monomicrobial NSTI. 

SSSS, also known as Ritter disease, is 
due to the exfoliative exotoxin of certain 
strains of S. aureus that causes severe 
blistering of the skin and desquamation, 
with systemic involvement in more severe 
infection. TSS, NF/NTSI, and SSSS 
will be discussed together because there 
is a considerable amount of overlap with 

Table 2. Staphylococcal Toxic Shock Syndrome Clinical 
Case Definition
Clinical Findings
1. Fever ≥ 38.9° C
2. Hypotension: Systolic pressure < 90 mmHg in adults; < 5th percentile for 

age in children < 16 years of age
3. Rash: Diffuse macular erythroderma
4. Desquamation: 1-2 weeks after onset of illness
5. Multisystem involvement: three or more of the following:

 - Gastrointestinal: Vomiting or diarrhea at onset of illness
 - Muscular: Severe myalgia or elevated creatine kinase > 2x ULN
 - Mucous membranes: Vaginal, oropharyngeal, conjunctival hyperemia
 - Renal: Blood urea nitrogen or serum creatinine > 2x ULN for age or urine 

sediment with 5 WBC/HPF or greater in absence of UTI
 - Hepatic: Total bilirubin, alanine aminotransferase, or aspartate 

aminotransferase > 2x ULN
 - Hematologic: PLT count ≤ 100,000/mm3

 - CNS: Disorientation or alterations in consciousness without focal 
neurologic signs when fever and hypotension are absent

Laboratory Criteria
Negative results on following tests, if obtained:
1. Blood, throat, or CSF cultures; blood culture may rarely be positive for 

Staphylococcus aureus
2. Rise in titer for Rocky Mountain spotted fever, leptospirosis, or measles

Case Classification
1. Probable: a case that meets the laboratory criteria, and four of five clinical 

findings are present
2. Confirmed: a case that meets the laboratory criteria and all five of the 

clinical findings, including desquamation, unless the patient dies before 
desquamation occurs

Abbreviations: ULN, upper limit of normal; WBC, white blood cell; HPF, high power field; UTI, urinary 
tract infection; PLT, platelet; CNS, central nervous system; CSF, cerebrospinal fluid  
Adapted from Wharton M, Chorba TL, Vogt RL, et al. Case definitions for public health surveillance. 
MMWR Recomm Rep 1990;39:1-43.
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pathology, presentation, and management 
of the diseases. 

Epidemiology
Toxic Shock Syndrome. TSS has a 

suggested annual incidence of 1.5-11 per 
10,000, with the highest incidence occur-
ring in adults older than 45 years of age, 
but the second highest in children younger 
than 5 years of age, with the pediatric mor-
tality rate ranging from 3-10%. According 
to the same review, the disease occur-
rence is higher in the winter and spring. 
Streptococcal TSS also seems to occur 
more commonly after viral infections, such 
as varicella, but also is seen with deeper 
sites of infection, such as penetrating inju-
ries. Staphylococcal TSS is associated with 
postsurgical infection, burns, foreign bod-
ies, soft tissue injury, and focal infections. 
They both can be seen in the setting of 
influenza, or without any apparent cause or 
source. Streptococcal TSS has higher rates 
of morbidity and mortality than staphylo-
coccal TSS.24,25

Necrotizing Soft Tissue Infections. 
There are an estimated 1,000-1,500 cases 

of diagnosed NSTI in the United States 
annually at a rate of 0.04 cases per 1,000 
per year.26 The incidence in children is 
less than in adults at 0.08 per 100,000 
children.24 In a 29-year retrospective study 
from a single pediatric tertiary care cen-
ter, NSTIs were responsible for 0.018% 
of hospitalizations.27 According to a 
study done by the Canadian Paediatric 
Surveillance Program (CPSP), males 
younger than 1 year of age had the highest 
disease burden, with 12 cases per mil-
lion, vs. 3.2 cases per million for females 
younger than 1 year of age. There was 
about a 5% mortality rate in this study. 
These numbers include cases not related 
to GAS as well. Risk factors for the devel-
opment of NSTIs in pediatric patients 
included chronic illness, trauma, surgery, 
and a recent infection with varicella.27 
Other research demonstrated that varicella 
was associated with a 58-fold increased 
risk of acquiring invasive GAS, including 
both TSS and NSTIs.24

Staphylococcal Scalded Skin 
Syndrome. SSSS has an incidence of 
0.09-0.56 cases per million people.25,28 The 

condition is seen most commonly in neo-
nates and children younger than 5 years of 
age in the summer and autumn months.25

Etiology/Pathogenesis 
Invasive GAS disease (including TSS 

and NSTI) is caused by streptococcal 
toxins that function as superantigens and 
activate T cells, leading to massive cytokine 
production. These cytokines mediate clini-
cal effects, such as fever, rash, emesis, hypo-
tension, tissue injury, and shock.

Clinical Presentation 
TSS from both S. aureus and GAS pres-

ent very similarly, with some exceptions. 
The only true way to distinguish the two 
etiologies is by isolating the bacteria, which 
is why the choice for empiric antibiotics 
should cover both. Signs and symptoms 
often are vague, and diagnosis frequently 
is missed on initial presentation. The 
patient can present early on with abrupt 
onset myalgias, generalized weakness, sore 
throat, and headache. Fever, malaise, vom-
iting, diarrhea, and abdominal pain also are 
early signs of illness.23,29,30 The rash seen 
with both GAS and S. aureus TSS typi-
cally presents as erythroderma, a diffuse, 
erythematous, blanching, macular rash 
resembling a sunburn. Mucous membrane 
involvement (e.g., conjunctiva, vaginal 
and oral mucosa) is not uncommon.23,29 A 
pruritic, maculopapular rash may develop 
during the first two weeks. Desquamation 
of the palms and soles may present one to 
three weeks after onset of the disease.23,29 
Soft tissue necrosis is more likely to be 
seen in streptococcal TSS than staphylo-
coccal TSS. Concern for NSTIs should be 
present when pain and vital signs are out 
of proportion to physical exam findings. 
Skin changes occur rapidly, which include 
blister formation and dusky appearance of 
extremities, as cutaneous ischemia devel-
ops.31 NSTIs are present more commonly 
on extremities; however, trunk presenta-
tion is seen more in children than adults.32 
NSTI in the genital region specifically is 
referred to as Fournier’s gangrene. Tables 
2 and 3 delineate clinical case definitions 
of staphylococcal and streptococcal TSS. 
Although these were designed for research, 
they have clinical implications. Systemic 
symptoms can progress very rapidly; 
neurologic signs of cerebral edema can 
present as confusion, seizure, and coma. 
Cardiopulmonary manifestations may 
include pulmonary edema, decreased car-
diac contractility, hypotension, and pleural 

Table 3. Streptococcal Toxic Shock Syndrome Clinical  
Case Definition
1. Isolation of group A streptococci

a. From a normally sterile site: Blood, CSF, peritoneal, joint, pleural, or 
pericardial fluid
b. From a nonsterile site: Throat, sputum, vagina, open surgical wound, or 
superficial skin

2. Clinical signs of severity
a. Hypotension — systolic pressure < 90 mmHg in adults; < 5th percentile 
for age in children < 16 years old
b. Two or more of the following signs of multi-organ involvement:   

 - Renal impairment: Serum Cr concentration > 2 mg/dL for adults; or ≥ 2x 
ULN for age

 - Coagulopathy: PLT count ≤ 100,000/mm3 and/or DIC defined by 
prolonged clotting times, low fibrinogen, and presence of fibrin 
degradation products

 - Hepatic involvement: Total bilirubin, alanine aminotransferase, or 
aspartate aminotransferase > 2x ULN

 - Adult respiratory distress syndrome
 - Generalized erythematous macular rash that may desquamate
 - Soft tissue necrosis, including NF or myositis, or gangrene

Case Classification
1. Probable: Case fulfills 1b and 2a and 2b if no other cause for illness is 

identified
2. Confirmed: Case fulfills criteria 1a and 2a and 2b

Abbreviations: ULN, upper limit of normal; serum Cr, serum creatinine; PLT, platelet; CSF, 
cerebrospinal fluid; DIC, disseminated intravascular coagulation; NF, necrotizing fasciitis  
Adapted from CDC Streptococcal Toxic Shock Syndrome | 2010 Case Definition. Available at: https://
wwwn.cdc.gov/nndss/conditions/streptococcal-toxic-shock-syndrome/case-definition/2010/
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effusions. DIC also may be present in 
advanced disease.23,29,30

In SSSS, the incubation period is typi-
cally one to 10 days25 and presents with 
similar vague systemic symptoms as TSS 
(i.e., fever, irritability, malaise). However, 
cutaneous findings are slightly differ-
ent. The tender erythematous macular 
rash usually starts on the head and neck 
and progresses to the rest of the body. 
Tender flaccid bullae form, typically in the 
flexural areas, that are Nikolsky sign posi-
tive.23,25,28,33 The bullae enlarge and rupture 
easily to reveal a moist erythematous base, 
which gives rise to the scalded appear-
ance.33 Although periorificial areas may 
be affected, mucous membranes are rarely 
affected; facial and periorbital edema may 
be present.28 

Diagnosis/Management
As stated earlier, the only way to defini-

tively diagnose staphylococcal vs. strep-
tococcal infection is with identification 
of the bacteria, which is not practical in 
the ED setting. With that said, obtaining 
blood and wound cultures is important 
in tailoring management of the disease 
once bacterial identification and sensitivi-
ties result. For staphylococcal TSS, blood 
cultures are positive in less than 5% of 
patients. However, cultures from the site of 
infection, if identifiable, usually are posi-
tive.30,34 CBC, CMP, CRP, ESR, creatine 
kinase, PT, aPTT, and fibrinogen typically 
are needed to assess the severity of illness 
and organ system involvement. 

CT and MRI of the site of infection 
also have been suggested as additional 
diagnostic tools to detect the extent of soft 
tissue involvement to discern if NSTI is 
present.30,35-37 It is important to note that 
imaging never should delay treatment if 
there is high suspicion of NSTI with a 
known site of infection.

Correction of hypotension with aggres-
sive fluid resuscitation and inotropic 
support along with prompt empiric anti-
biotic therapy is essential to reduce the 
rate of morbidity and mortality in these 
conditions. A score called the Laboratory 
Risk Indicator for Necrotizing Fasciitis 
(LRINEC) was established in 2004. It 
uses the laboratory parameters of hemo-
globin, white blood cell count, serum 
sodium, serum creatinine, serum glucose, 
and CRP to establish a score that predicts 
the likelihood of NF in a patient.38 This 
score has not been used in the pediatric 
population. However, studies that modify 

the score to be used in a special population 
like pediatrics may add a potentially bene-
ficial supplemental tool in the diagnosis of 
NSTIs. LP and head CT may be required 
in the presence of altered mental status.

Antibiotic therapy typically is influ-
enced by the antibiogram of the treating 
facility. As a general rule for staphylococcal 
infections, the recommended treatment 
is high-dose beta-lactamase-resistant 
antistaphylococcal penicillin (nafcillin/
oxacillin 200 mg/kg/day divided in doses 
every four to six hours, with a maximum 
dosage of 12 g/day for either choice) and 
IV clindamycin (25-40 mg/kg/day, with 
a maximum dose of 900 mg/dose every 
eight hours).33,39 IV vancomycin (15 
mg/kg/dose every six hours) is recom-
mended if there is a high prevalence of 
methicillin-resistant S. aureus (MRSA) 
in the area. Clindamycin has been shown 
in several studies, in both GAS and S. 
aureus, to reduce the presence of exotoxins 
by inhibiting protein synthesis of bacteria, 
which reduces the superantigenicity of 
the toxin, diminishing subsequent cyto-
kine cascade.29,30 Linezolid also has been 
shown to have this effect.29 For known 
GAS infection, administer IV penicillin G 
(200,000-400,000 U/kg/day in four to six 
divided doses).30,35 Some studies suggest 
more aggressive antibiotic management as 
a first-line empiric therapy when the bac-
terial source is unknown and MRSA has 
not yet been ruled out. Although they are 
less common in children, other microbial 
agents could include Pseudomonas aerugi-
nosa, Escherichia coli, Klebsiella pneumoniae, 
and/or Proteus mirabilis. Linezolid (10 
mg/kg/dose, maximum dose of 600 mg/
dose) or vancomycin26,29 and piperacillin-
tazobactam or a fourth-generation cepha-
losporin for drug-resistant Gram-negative 
organisms along with clindamycin are 
recommended until susceptibilities 
result.26 Typical therapy duration is 10-14 
days. IVIG (1-2 g/kg/day given once) 
has been suggested by several studies as 
an effective adjunct to the antibiotics. 
IVIG is believed to carry antistaphylococ-
cal/antistreptococcal antibodies, which 
have been proven effective in reducing 
superantigenicity.30,36,37,40 Wound care 
should be considered early, if needed. 
New research is suggesting monoclonal 
antibody therapy as a promising adjunct to 
antibiotic therapy. In animal models, this 
murine monoclonal antibody neutralizes 
various superantigen activities in human 
peripheral blood mononuclear cells.41 The 

use of corticosteroids remains controversial 
throughout the literature and is not rec-
ommended at this time.

Aggressive surgical management, 
including debridement and fasciotomy, is 
critical in mortality reduction for patients 
with NSTIs.31,32,35 Involvement of the 
surgical team in the ED is critical in facili-
tating early intervention. In one retrospec-
tive study, surgical management reduced 
the mortality rate from 38% to 4%.42 
Pain management also is critical for these 
patients. In SSSS, consider increasing the 
temperature of room if there is significant 
skin involvement. Mechanical ventila-
tion may be required in severe systemic 
disease. Disposition of patients with toxin-
mediated syndromes can vary from home 
in mild SSSS, to the PICU or burn center 
in severe cases. 

Differential Diagnosis 
The differential diagnosis includes 

meningococcemia, RMSF, Kawasaki 
disease, ehrlichiosis, measles, subcutane-
ous acute febrile dermatosis, and systemic 
lupus erythematosus. In the case of SSSS, 
SJS and TEN commonly are also consid-
ered as an initial diagnosis.

Summary
Pediatric rashes are a common com-

plaint in the ED. The objective of this 
issue is to provide the tools necessary to 
identify, diagnose, and treat some of the 
dermatologic emergencies in the pediatric 
setting. Table 4 summarizes the rashes 
discussed in this issue, along with their 
diagnosis and management. It is impor-
tant to pay attention to certain patient 
populations when driving your antibiotic 
management (e.g., immunocompromised, 
pregnant). Identifying specific signs may 
aid in the diagnosis (e.g., mucous mem-
brane involvement, Nikolsky sign, rash 
distribution). Progression to septic shock 
in patients may be rapid and abrupt. It is 
important to anticipate complications and 
have a clear plan for managing these tenu-
ous patients. 

The take-away from this article should 
be that rashes are managed in a stepwise 
approach, starting with identification from 
a thorough history and physical exam. 
Diagnostic tools, including laboratory tests 
and imaging, will help guide management 
via appropriate antibiotic therapy, manage-
ment of ABCs, and appropriate use of 
consultants and proper disposition. 

(See page 22.)
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Table 4. Clinical Comparison of Diseases With Practical ED Approach

SJS/TEN Meningococcemia Rocky Mountain Spotted 
Fever

Staphylococcal  
Scalded Skin  
Syndrome

Prodromal/ 
presenting 
symptoms 

Malaise, fever, cough 
and/or sore throat, 
rash

• Younger children: Fever, 
irritability, lethargy

• Older children: Fever, 
photophobia, neck stiffness, 
headache, agitation, decreased 
level of consciousness, rash

High fever, headache, rash, 
altered mental status, 
malaise, myalgia, abdominal 
pain, bilateral calf pain, 
photophobia 

Fever, irritability, malaise

Rash 
description

• Erythematous/ 
violaceous 
macules and 
patches, 
targetoid lesions 
that coalesce 
into bullae 
characterized by a 
positive Nikolsky 
sign

• Palms (soles may 
be involved)

• Early rash is erythematous, 
morbilliform, non-purpuric. 
Progression into irregular 
petechiae. 

• Further progression into 
ecchymoses and hemorrhagic 
bullae are formed as the lesions 
coalesce and may become 
gangrenous with progression of 
the disease.

• Early exanthem, small, 
pink macules that start 
on ankles, wrists, and/or 
forearms. 

• Rash becomes 
maculopapular and 
expands centripetally to 
proximal extremities and 
torso; palms and soles 
become involved later.

• Diffuse erythroderma 
accented in flexural 
regions with progression 
to flaccid Nikolsky sign 
positive bullae. 

• After rupture, 
erythematous base 
results.

Mucosal 
involvement

Yes, very common Yes, less common Yes No

Inciting 
agent

More common: drugs
Less common: 
infection (HSV, 
mycoplasma)

Neisseria meningitidis Rickettsia rickettsii Staphylococcus aureus

Laboratory 
findings

Elevated 
inflammatory 
markers, anemia, 
lymphopenia 

Elevated WBC with left shift, 
bandemia, anemia, hypoglycemia, 
hypocalcemia, hypomagnesemia, 
hypophosphatemia, coagulopathy, 
metabolic acidosis

Leukopenia or leukocytosis, 
thrombocytopenia, 
hyponatremia, elevated 
aminotransferase levels, 
azotemia, elevated creatine 
kinase, coagulopathy 
(prolonged PT/aPTT)

Elevated inflammatory 
markers, conjunctival 
hyperemia

Physical 
exam 
findings 
other than 
rash

Conjunctival 
hyperemia

Signs of sepsis (fever, tachycardia, 
tachypnea, hypotension, 
hypoxemia), bulging fontanelle 
(infants), positive Kernig and/or 
Brudzinski signs

Fever, lymphadenopathy, 
hepatosplenomegaly, 
conjunctival hyperemia, 
periorbital and peripheral 
edema

Facial edema

Antibiotic 
therapy

Broad-spectrum if 
infection is suspected, 
acyclovir if HSV is 
suspected, macrolide 
if mycoplasma is 
suspected

Third-generation cephalosporin Doxycycline AND
third-generation 
cephalosporin (if unable 
to rule out meningococcal 
disease) 

Beta-lactamase-resistant 
PCN 
AND vancomycin (if MRSA 
unknown)
OR
First- or second-generation 
cephalosporin

Adjunct 
therapya

IVIG, corticosteroids, 
TNF-alpha inhibitors, 
plasmapheresis, 
cyclosporine

FFP, platelets, cryoprecipitate, IVIG, 
corticosteroidsb 

None noted None noted

a This does not include what is required of supportive care for sepsis (crystalloid resuscitation, inotropes, etc.).  
b Should be administered in the setting of meningococcal meningitis or inotrope-resistant hypotension (concern for adrenal failure).

Abbreviations: SJS, Stevens-Johnson syndrome; TEN, toxic epidermal necrolysis; HSV, herpes simplex virus; WBC, white blood cell; PT, prothrombin time; 
aPTT, activated partial thromboplastin time; MRSA, methicillin-resistant Staphylococcal aureus; PCN, penicillin; IVIG, intravenous immune globulin; TNF-α, 
tumor necrosis factor alpha; FFP, fresh frozen plasma
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(Continued from page 20.)

Case Conclusions
You obtain inflammatory markers, a CBC, 

and CMP on the 10-year-old. Inflammatory 
markers are elevated, her WBC count is nor-
mal, and her CMP shows signs of mild dehy-
dration. You found that the antibiotic she was 
on was trimethoprim sulfamethoxazole. She 
complains of pain where the lesions are. She 
has about 5% skin involvement. She remains 
tachycardic, but she is still normotensive. 
The antibiotic is discontinued, and a normal 
saline bolus is given. She receives morphine for 
pain. You obtain blood cultures, start a broad-
spectrum antibiotic, and consult the critical 
care team and dermatology. She is admitted 
to PICU, and dermatology will send their 
wound nurse to the ED to manage her lesions. 

You obtain the same labs on the 5-year-old. 
His CRP and CBC are both mildly elevated, 
and CMP is unremarkable. He has since 
developed a fever and become more irritable. 
You decide to admit him to the hospitalist floor 
and start a beta-lactamase-resistant penicillin 
and vancomycin because MRSA has a high 
prevalence at your hospital. 
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CME/CE Questions
1.  Which antibiotic is highly 

recommended in group A 
streptococcus toxic shock syndrome 

to reduce the superantigenicity of the 
bacterial toxin?
a.  Vancomycin
b.  Piperacillin-tazobactam
c.  Oxacillin
d.  Clindamycin

2.  When evaluating a patient for 
Stevens-Johnson syndrome (SJS)/
toxic epidermal necrolysis (TEN), 
which test would be most useful in 
the diagnosis of another condition 
whose population sees a much higher 
incidence of SJS/TEN?
a.  HIV antibody
b.  Erythrocyte sedimentation rate
c.  Complete blood count
d.  C-reactive protein

3.  You have a 15-year-old girl with a 
history of seizure disorder and lupus 
who presents to your emergency 
department (ED) with a diffuse 
erythematous rash that has areas 
with a positive Nikolsky sign, but no 
involvement of her oral mucosa. What 
is the likely causative agent for the 
rash?
a.  N. meningitidis
b.  Carbamazepine
c.  S. aureus
d.  Bactrim

4.  A very ill-appearing, febrile 4-year-old 
female presents to your ED with a 
petechial rash, headache, hypotension, 
and fever. Per patient’s parent, the 
rash started as small “red dots” that 
started on her ankles and wrists, and 
when a dot was pressed, it would not 
disappear. What is your best choice for 
empiric antibiotic coverage?
a.  Doxycycline
b.  Doxycycline plus third-generation 

cephalosporin
c.  Chloramphenicol plus beta-

lactamase-resistant penicillin
d.  Third-generation cephalosporin

5.  A 13-year-old male presents to the 
ED with a fever and a localized area 
of erythroderma on his right lower 
extremity with corresponding edema. 
You are concerned for an necrotizing 
soft tissue infection. Which of the 
following imaging modalities best 
confirms the diagnosis?
a.  Computed tomography
b.  X-ray
c.  DEXA scan
d.  Positron emission tomography 

scan
6.  What is the best empiric antibiotic 

therapy to start for the patient in 
question 5?
a.  Penicillin G and clindamycin
b.  Ceftriaxone
c.  Oxacillin and clindamycin
d.  Piperacillin-tazobactam

7.  You have a 7-year-old male in your 
trauma bay who presents with altered 
mental status, heart rate 160, blood 
pressure 70/20, temperature 40.2° 
C, respiratory rate 50. He has a 
petechial rash, and you have a concern 
for meningococcemia. Of the tests/
imaging listed below, which should 
you order first?
a.  Lumbar puncture (LP), CT, 

complete blood count (CBC), 
C-reactive protein (CRP), 
prothrombin time (PT), activated 
partial thromboplastin time 
(aPTT)

b.  LP, CBC, CRP, complete 
metabolic panel, blood culture

c.  CBC, CRP, CMP, blood culture
d.  PT/aPTT, lactate, urinalysis

8.  What is a clinical sign/symptom 
that differentiates Stevens-Johnson 
syndrome from staphylococcal scalded 
skin syndrome?
a.  Nikolsky sign
b.  Large flaccid bullae
c.  Oral mucosal involvement
d.  Perineal involvement

9.  What is the recommended empiric 
therapy for meningococcemia?
a.  Third-generation cephalosporin
b.  Penicillin
c.  Vancomycin
d.  Fluoroquinolone

PEDIATRIC EMERGENCY 
MEDICINE REPORTS 

CME/CE Objectives
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educational activity, participants 
should be able to:
• recognize specific 

conditions in pediatric 
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patients.
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Deadly Pediatric Rashes

Stevens-Johnson Syndrome

Left: Stevens-Johnson syndrome with conjunctivitis
Right: The beginning of Stevens-Johnson syndrome with the in� ammation of the lips
Source: Jonathan Trobe, MD, University of Michigan Kellogg Eye Center; Tessa Bennett; Wikimedia 
Commons

Toxic Epidermal Necrolysis

Image source: National Institutes of Health
Available at: https://openi.nlm.nih.gov/detailedresult?img=PMC5187935_ijms-17-02135-
g001&query=toxic%20epidermal%20necrolysis&it=xg&req=4&npos=30

Pulpura Fulminans

Source: Wikimedia Commons
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Rocky Mountain Spotted Fever

Source: Centers for Disease Control and Prevention

Clinical Comparison of Diseases With Practical ED Approach

SJS/TEN Meningococcemia Rocky Mountain Spotted 
Fever

Staphylococcal 
Scalded Skin 
Syndrome

Prodromal/ 
presenting 
symptoms 

Malaise, fever, cough 
and/or sore throat, 
rash

• Younger children: Fever, 
irritability, lethargy

• Older children: Fever, 
photophobia, neck sti� ness, 
headache, agitation, decreased 
level of consciousness, rash

High fever, headache, rash, 
altered mental status, 
malaise, myalgia, abdominal 
pain, bilateral calf pain, 
photophobia 

Fever, irritability, malaise

Rash 
description

• Erythematous/ 
violaceous 
macules and 
patches, 
targetoid lesions 
that coalesce 
into bullae 
characterized by a 
positive Nikolsky 
sign

• Palms (soles may 
be involved)

• Early rash is erythematous, 
morbilliform, non-purpuric. 
Progression into irregular 
petechiae. 

• Further progression into 
ecchymoses and hemorrhagic 
bullae are formed as the lesions 
coalesce and may become 
gangrenous with progression of 
the disease.

• Early exanthem, small, 
pink macules that start 
on ankles, wrists, and/or 
forearms. 

• Rash becomes 
maculopapular and 
expands centripetally to 
proximal extremities and 
torso; palms and soles 
become involved later.

• Di� use erythroderma 
accented in � exural 
regions with progression 
to � accid Nikolsky sign 
positive bullae. 

• After rupture, 
erythematous base 
results.

Mucosal 
involvement

Yes, very common Yes, less common Yes No

Inciting 
agent

More common: drugs
Less common: 
infection (HSV, 
mycoplasma)

Neisseria meningitidis Rickettsia rickettsii Staphylococcus aureus

Laboratory 
� ndings

Elevated 
in� ammatory 
markers, anemia, 
lymphopenia 

Elevated WBC with left shift, 
bandemia, anemia, hypoglycemia, 
hypocalcemia, hypomagnesemia, 
hypophosphatemia, coagulopathy, 
metabolic acidosis

Leukopenia or leukocytosis, 
thrombocytopenia, 
hyponatremia, elevated 
aminotransferase levels, 
azotemia, elevated creatine 
kinase, coagulopathy 
(prolonged PT/aPTT)

Elevated in� ammatory 
markers, conjunctival 
hyperemia

Physical 
exam 
� ndings 
other than 
rash

Conjunctival 
hyperemia

Signs of sepsis (fever, tachycardia, 
tachypnea, hypotension, 
hypoxemia), bulging fontanelle 
(infants), positive Kernig and/or 
Brudzinski signs

Fever, lymphadenopathy, 
hepatosplenomegaly, 
conjunctival hyperemia, 
periorbital and peripheral 
edema

Facial edema

Antibiotic 
therapy

Broad-spectrum if 
infection is suspected, 
acyclovir if HSV is 
suspected, macrolide 
if mycoplasma is 
suspected

Third-generation cephalosporin Doxycycline AND
third-generation 
cephalosporin (if unable 
to rule out meningococcal 
disease) 

Beta-lactamase-resistant 
PCN 
AND vancomycin (if MRSA 
unknown)
OR
First- or second-generation 
cephalosporin

Adjunct 
therapya

IVIG, corticosteroids, 
TNF-alpha inhibitors, 
plasmapheresis, 
cyclosporine

FFP, platelets, cryoprecipitate, IVIG, 
corticosteroidsb 

None noted None noted

a This does not include what is required of supportive care for sepsis (crystalloid resuscitation, inotropes, etc.). 
b Should be administered in the setting of meningococcal meningitis or inotrope-resistant hypotension (concern for adrenal failure).

Abbreviations: SJS, Stevens-Johnson syndrome; TEN, toxic epidermal necrolysis; HSV, herpes simplex virus; WBC, white blood cell; PT, prothrombin time; 
aPTT, activated partial thromboplastin time; MRSA, methicillin-resistant Staphylococcal aureus; PCN, penicillin; IVIG, intravenous immune globulin; TNF-α, 
tumor necrosis factor alpha; FFP, fresh frozen plasma
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