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Objectives
To review the six “classic” toxic 
erythemas
To discuss causes of toxic erythemas
To summarize clinical manifestations, 
diagnosis and prevention of these 
exanthems



Toxic Erythemas: Six Diseases of Childhood
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Rubeola (measles; first disease)

Supportive, vitamin ATreatment

Serology, isolation of measles virus 
and genotyping of isolates (CDC)

Diagnosis

Fever, cough, coryza, conjunctivitis, 
maculopapular rash, Koplik spots

Clinical

RNA virusCause



Measles Burden   

Pre-vaccine era: 
− 3-4 million cases annually
− 1 in 20 developed pneumonia
− 1 in 2000 developed encephalitis
− 1000 developed chronic disability 

from measles encephalitis 
− 48,000 hospitalized
− 1 in 3000 died
− 1 in 1 million developed SSPE

MMWR 2008;57:894-896



Reported Measles Cases 
U.S., 2001- 2008
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Measles Cases Reported to CDC/NCIRD 
January 1 - June 20, 2008 (N= 123)

San Diego, CA
N=12

Pima County, AZ 
N=21

Milwaukee 
County, WI, N=6

NYC, NY
N=26

Grant County, 
WA

N=19

IL, N=16

Missaukee County, 
MI, N=4



Importations

106 (86%) cases were import-associated
10 source countries for the 17 imported cases
116 (94%) U.S. residents
17 U.S. states involved
The viruses isolated had a variety of 
genotypes (i.e. D4, D5, H1)

MMWR 2008;57:894-896



Proportion of Case-Patients by 
Vaccination Status, N= 123

Unvaccinated, but 
eligible for vaccineUnvaccinated, 

but not eligible 
for vaccine 

Vaccinated

29 (24%)

85 (69%)

9(7%)



Summary of Measles Outbreak
Import-associated cases are stable in U.S.
Most cases are occurring in unvaccinated 
U.S. residents
Primary reason for lack of vaccination is 
personal belief exemptions
Until better global control is achieved, cases 
will continue to be imported into the U.S. and 
outbreaks will persist as long as there are 
communities of unvaccinated people



Streptococcal Scarlet Fever 
(second disease)

Antimicrobial agentTreatment

CultureDiagnosis

Diffuse erythematous eruption (head, 
neck, extremities sparing palms and 
soles) usually with pharyngitis

Clinical

S. pyogenes which produces                 
pyrogenic exotoxin (A,B,C)

Cause



124-78 Scarlet fever group a strep



Mechanisms of Streptococcal Infections

Bacteremia              
Necrotizing soft tissue

Invasive

Toxic shock syndrome(production of super 
antigens)

Scarlet fever
Toxin mediated   

(pyrogenic exotoxin)

Erythema marginatum 
Subcutaneous nodules

Immunologically mediated

Cellulitis/impetigoDirect infection of skin



Rubella (third disease)

Immunization Prevention

Supportive Treatment

SerologyDiagnosis

Subclinical and clinical disease 
Congenital rubella syndrome

Clinical

Positive stranded RNA virusCause



115-10 congenital rubella





Clinical Manifestations of Human 
Parvovirus B19 Infection (fifth disease)

RarePapular-purpuric glove 
and sock syndrome 
(PPGSS) 

Fetus (first 20 weeks of 
pregnancy)

Hydrops fetalis/congenital 
anemia

Immunocompromised hostsChronic anemia/pure red 
cell aplasia

Immunocompromised peoplePersistent anemia

Immunocompetent adults 
(more common in women)

Polyarthropathy syndrome

Immunocompetent childrenErythema infectiosum
(fifth disease)

Usual HostsConditions



093-14 H Parvoviurs B19



Exanthem Subitum
(Roseola; sixth disease)

supportiveTreatment

Seroconversion; isolation HHV-6 
(research laboratories)

Diagnosis

Rash, high fever without rash, 
seizures, encephalitis; fever followed 
by rash

Clinical

Human herpes virus 6Cause



063-04 Exanthum subitum Roseola



Erythema by Cause

Many infectious and 
noninfectious

Erythema nodosum

Herpes simplex plus 
others

Erythema multiforme

Lyme diseaseErythema migrans

Rheumatic feverErythema marginatum

Parvovirus B-19Erythema infectiosum            
(fifth disease)

CauseErythema



Other Toxic Erythemas

Drug associated eruptions
− Stevens-Johnson syndrome
− Toxic epidermal necrolysis (TEN), Lyell’s syndrome

Staphylococcal scalded skin syndrome
Toxic shock syndrome
Kawasaki syndrome 
Diseases associated with animal contact or 
vectors



Staphylococcal Scalded 
Skin Syndrome (SSSS, Ritter’s Disease)

Antistaphylococcal antibioticTreatment

Nikolsky sign; skin biopsy for clevage
plan

Diagnosis

Blistering, tender skin disorder 
varying from localized blisters to 
generalized exfoliation usually 
occurs in neonates or young 
children; normal mucous membranes 
and conjunctivae 

Clinical

Epidermolysin or exfoliatin toxins; 5% 
of S. aureus produce exfoliatin toxin

Cause



123-31 SSSS St. aureus



Toxic Shock Syndrome (TSS) 
due to S. aureus

Markedly injectedConjunctivae

Fluid management, antistaphylococcal
antibiotic,   manage organ failure, 10% 
mortality

Treatment

Hyperemia of oral and vaginal mucosaMucous 
membranes

Acute febrile illness with generalized, 
tender erythroderma on hands, feet 
(with edema) and trunk; desquamates 
7-10 days (hands and feet)

Skin

TSS toxin 1 acts as a super antigen 
that stimulates T cells

Cause



137-02 and 137-01 TSS



Special Category of 
Macular Papular Rash

Erythema multiforme

Stephens Johnson –TEN complex             
(includes mucocutaneous intolerance 
reactions; several subgroups)

Self-limited, acute intolerance reactions 
characterized by

1. target lesions (stable circular erythemas or 
urticarial plaques with areas of blistering 
and necrosis)  

2. histologically satellite-cell necrosis of 
epidermis



Stevens Johnson Syndrome (SJS) and 
Toxic Epidermal Necrolysis

1866 erythema multiforme described as a 
relatively mild self-limited skin diseases that 
tends to recur
Two related mucocutaneous disorders with 
high rates of morbidity and mortality
• 1922 Stevens-Johnson syndrome 

described
• 1956 Lyell introduced the term toxic 

epidermal necrolysis



Erythema Multiforme

Supportive, acyclovir for recurrent 
herpes

Treatment

Absent Nikolsky sign                    
HSV, other viral causes,              
drug history, biopsy

Diagnosis

Acute, self limiting exanthem, usually 
mild and relapsing; round to oval 
macules and papules on trunk and 
extremities; target lesions; mild oral 
(mouth) mucosal involvement

Clinical

H. simplex, M. pneumoniae, drugsCause



EM 120-31



Stephens Johnson Syndrome (SJS) and 
Toxic Epidermal Necrolysis (TEN)

Discontinue offending drug; aggressive 
burn unit intervention; mortality SJS (1-
5%), TEN (30-40%)

Treatment

Skin biopsy with immunofluorescenceDiagnosis

Severe, episodic, acute mucocutaneous 
reactions.  Two syndromes are closely 
related; differ in extent of amount of 
body surface area involved (<30% SJS, 
>30% TEN)

Clinical

Adults: drugs                               
Children: infection (often Mycoplasma
pneumoniae)

Cause

N Engl J Med 1994;331:1272-1285



Stevens Johnson Syndrome (SJS) and 
Toxic Epidermal Necrolysis (TEN)

TENSJS

Total detachment of ≥
30% of body surface 
area

Nikolsky’s sign 
Large sheets of 
necrotic epidermis

Detachment of ≤ 10%  
of body surface area

Confluent erythemaLess areas of 
confluence

Individual lesions like 
SJS

Small blisters on 
purpuric macules or 
atypical targets

Typical 
skin  
lesions

Erosions at ≥ 2 sitesErosions at ≥ 2 sitesMucosal 
lesions



Stevens Johnson Syndrome and
Toxic Epidermal Necrolysis

30%< 5%Fatal

> 80%50%Drug 
induced

All have fever, all have 
acute skin failure, 
leukopenia, lesions of 
respiratory and g.i. 
tracts

10-30% have 
fever, lesions of 
respiratory and 
g.i. tracts

Signs and 
symptoms

TENSJS



Diffuse Erythemas 
That Desquamate or Peel

GeneticEpidermolysis bullosa

Many Stephens Johnson syndrome

UnknownKawasaki (mucocutaneous lymph 
note syndrome)

ManyToxic epidermal necrolysis (TEN)

S. aureusStaphylococcal scaled skin 
syndrome (SSSS)

S. aureus, GASToxic shock syndrome (TSS)
CauseCondition



Skin Conditions with Nikolsky Sign

Bullous impetigo                                  
(local disease)

Staphylococcal Scalded Skin Syndrome
Stevens Johnson Syndrome     
Toxic Epidermal Necrolysis
Pemphigus vulgaris 

(drug induced)
Epidermolysis bullosa


