
Rashes are common in the emergency department and may be
a challenge diagnostically. The authors review rashes that the cli-
nician cannot afford to miss.

— The Editor

Introduction
Skin disorders are encoun-

tered frequently in the emer-
gency setting. In general (in non-
pediatric emergency departments
[EDs]), it is estimated that 4% of
pediatric chief complaints are
dermatologic and1 in dedicated
pediatric ED’s they account for
5-31% of visits.2,3 Fortunately, a
majority of skin disorders are not
medical emergencies. However,
there are a small number of ill-
nesses with prominent skin man-
ifestations that are important
causes of morbidity and mortali-
ty. These conditions require vigilance to make an early accurate
diagnosis and minimize morbidity and mortality. 

Emergency physicians have long been advised to approach the
differential diagnosis of dermatologic conditions based on the

appearance of skin lesions.4 This
descriptive approach is also
effective for identification of crit-
ical rashes. One model notes six,
broad morphologic categories of
dermatologic life threats. The
categories are: petechial/pur-
puric, maculopapular, ulcera-
tive/pustular, vesicular/blistering,
serpiginous, and mixed. A criti-
cal rash for each category is
reviewed in this article.

Petechia/Purpura
Meningococcal Infection.

The bacteria, Neisseria meningi-
tidis, silently colonizes the
nasopharynx of 5-15% of the
general population and 2-3% of

the pediatric population and is transferred in droplets by close expo-
sure. Carriage generally leads to the formation of protective antibod-
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ies. Maximal progressive increase in the development of antibodies
occurs between the ages of 2-12 years. Only an exceedingly small
number of susceptible or recently-colonized individuals will develop
any symptoms. It is postulated that a viral upper respiratory infec-
tion or passive exposure to tobacco fumes damages the nasopharyn-
geal epithelium and facilitates bacterial translocation to the local tis-
sues. Bloodstream invasion may follow. In non-epidemic situations,
previously-healthy children younger than age 2 are most susceptible
to bloodborne meningococcal infection. In epidemics, school-aged
children, including adolescents, are more often affected. Individuals
of all ages with complement component or alternative pathway
(properdin) deficiencies are at increased risk for fulminant disease.5

Infection from Neisseria meningitidis causes a wide spectrum
of disease. The illness ranges from acute to subacute and non-life
threatening to life and limb threatening. In the acute, non-life
threatening state, the organism causes a nonspecific, brief febrile
illness that can be associated with positive blood cultures.6 Despite
the occult bacteremia, the illness is transient. Other self-limited,
non-life threatening infections are localized. Specific body parts
that are affected include the conjunctivae; ocular globe; pharynx;
bronchus; larynx; joints; middle ear; lung; and genitourinary tract,
including the prostate, cervix, and urethra. Potential life threaten-
ing, localized sites of infection include the pericardium and
meninges. In the non-life threatening, subacute expression of the
illness, Neisseria meningitidis can be recovered over days and

weeks from the bloodstream in patients who have fever and
arthralgia (chronic meningococcemia). Although often untreated,
these patients usually do well. This is in contrast to the patient who
goes from an asymptomatic state to near death within a hyperacute
timeframe from bloodstream invasion (acute meningococcemia).

Acute meningococcemia causes a relatively uniform, classic
presentation (see Table 1).7,8 Acute meningococcemia is associat-
ed with a sudden fever spike, generally in the 39-40.5°C range.
Temperature elevation is the first symptom in one-half of the
cases.9 Muscle aches are common and myalgia may be severe
enough that children refuse to walk.10 Parents of preverbal chil-
dren note poor feeding, irritability, and alteration in mental status
ranging from mild somnolence to frank lethargy.

Generalized petechiae and purpura are prominent features of
fulminant meningococcal disease, with little or no meningeal
involvement. Petechiae alone are present in approximately 50%
of individuals with meningococcemia.11 The number of petechiae
range from fewer than a dozen to too-numerous-to-count.12 The
petechiae are typically found on the extremities and trunk with
greater frequency, and can, in isolated circumstances, appear on
the palms, soles, anterior thorax, or perioral and mucous mem-
branes. The petechiae also may be associated with a palpable,
purpuric eruption. Purpura alone is noted in approximately one-
quarter of patients.13 Pathologically, purpura results from
microvascular thrombosis, capillary leak, and hemorrhage into
the skin and soft tissue structures. (See Figure 1.) Large ecchy-
motic areas, particularly in the distal extremities, including the
digits and distal facial structures such as earlobes and nasal tip,
may become gangrenous. 

Four uncommon dermatologic manifestations of meningococ-
cemia may occur. The least common is a large erythematous ten-
der patch that blanches, resembling erysipelas.14 Another uncom-
mon variation appears to be a diffusely urticarial rash. A third
variant is a pink, raised, almost vesicular eruption that resembles
early varicella. The final atypical rash is macular or maculopapu-
lar lesions on the trunk and extremities that resemble many com-
mon viral exanthems.12

Bedside tests can be performed by the emergency physician
and may support the provisional diagnosis of meningococcal sep-
sis. However, fewer EDs are now performing bedside tests that
are not CLIA waived, so this may not be an available option. The
first test requires filling a hematocrit tube, spinning the specimen,
and Wright staining or gram staining the buffy coat. A leukocyte-
rich smear of peripheral blood is a rapid test for diagnosing Neis-
seria meningitidis bacteremia. Positive rates of recovery are dif-
ferent depending upon the degree of qualitative bacteremia. The
second microbiologic test requires applying the serosanguinous
fluid that is released as a petechial or purpuric lesion is abraded to
a glass slide. Following air drying and heat fixing, a gram,
Wright, or methylene blue stain may reveal the offending organ-
ism when examined with oil immersion. As an alternate, a gram
stain aspirate of a skin lesion is positive in 50-70% of proven
meningococcal infections.15 Latex agglutination kits for the detec-

86 August 2007/Pediatric Emergency Medicine Reports

Pediatric Emergency Medicine Reports™ (ISSN 1082-
3344) is published monthly by AHC Media LLC, 3525
Piedmont Road, N.E., Six Piedmont Center, Suite 400,
Atlanta, GA 30305. Telephone: (800) 688-2421 or (404)
262-7436.

Vice President/Group Publisher: Brenda Mooney

Associate Publisher: Lee Landenberger

Senior Managing Editor: Suzanne Thatcher

Marketing Manager: Shawn DeMario
GST Registration No.: R128870672

Periodicals Postage Paid at Atlanta, GA 30304.

POSTMASTER: Send address changes to Pediatric
Emergency Medicine Reports, P.O. Box 740059,
Atlanta, GA 30374.

Copyright © 2007 by AHC Media LLC, Atlanta, GA. All
rights reserved. Reproduction, distribution, or translation
without express written permission is strictly prohibited.

Back issues: $65. Missing issues will be fulfilled by cus-
tomer service free of charge when contacted within one
month of the missing issue’s date.

Accreditation
AHC Media LLC is accredited by the Accreditation Coun-
cil for Continuing Medical Education to provide continuing
medical education for physicians.

AHC Media LLC designates this educational activity for a
maximum of 30 AMA PRA Category 1 CreditsTM. Physi-
cians should only claim credit commensurate with the extent
of their participation in the activity.

Approved by the American College of Emergency Physi-
cians for 30 hours of ACEP Category 1 credit.

This continuing medical education activity has been
reviewed by the American Academy of Pediatrics and is
acceptable for up to 30 (2.5 per issue) AAP credits.These
credits can be applied toward the AAP CME/CPD Award

available to Fellows and Candidate Fellows of the Ameri-
can Academy of Pediatrics.

This CME activity is intended for emergency and pedi-
atric physicians. It is in effect for 36 months from the
date of the publication.

This is an educational publication designed to present
scientific information and opinion to health professionals,
to stimulate thought, and further investigation. It does not
provide advice regarding medical diagnosis or treatment
for any individual case. It is not intended for use by the
layman. Opinions expressed are not necessarily those of
this publication. Mention of products or services does not
constitute endorsement. Clinical, legal, tax, and other
comments are offered for general guidance only; profes-
sional counsel should be sought for specific situations.

Questions & Comments
Please call Suzanne Thatcher,

Senior Managing Editor, (404) 262-5514, or
e-mail suzanne.thatcher@ahcmedia.com

Subscriber Information
Customer Service: 1-800-688-2421

Customer Service E-Mail Address:
customerservice@ahcmedia.com

Editorial E-Mail Address: suzanne.thatcher@ahcmedia.com
World-Wide Web page: http://www.ahcmedia.com

Subscription Prices
1 year with 30 ACEP, AMA, or AAP

Category 1 credits: $439;
1 year without credit: $389;

Add $9.95 for shipping & handling
Multiple copies:

Discounts available for group subscriptions.
For pricing information, call Tria Kreutzer at 

(404) 262-5482.
One to nine additional copies: $350 each;
10 or more additional copies: $311 each.

Resident’s Rate: $194.50
All prices U.S. only. U.S. possessions and Canada,

add $30 postage plus applicable GST.
Other international orders, add $30.



tion of bacterial polysaccharide antigens to Neisseria meningitidis
from blood and urine provide too high a rate of false-positives
and false-negatives to be of utility.16 There are currently no reli-
able commercial polymerase chain reaction (PCR) tests of blood
or urine for the detection of N. meningitidis. 

The differential diagnosis for febrile childhood petechiae with or
without purpura includes a modest number of diseases. The condi-
tions are traditionally separated pathophysiologically into acquired
vascular, coagulation cascade, or platelet disorders.17 An effective
ED strategy is to separate the conditions by the presence or absence
of toxic appearance. (See Table 2.) Several infectious agents may
cause ill appearance, fever accompanied by rapidly-progressive
hemorrhagic necrosis of the skin, and involvement of visceral
organs such as kidneys and adrenal glands. Similar multisystem
manifestations are seen with acute bacterial sepsis from several
species. Streptococcus pneumoniae and Haemophilus influenzae are
less common in the post Hib (Haemophilus influenzae type b) and
Prevnar vaccination era.18,19 Several viral infections produce an acute
febrile illness with prostration, headache, myalgia, nausea, vomiting,
and a hemorrhagic diathesis. Some of the arboviruses (dengue), are-
naviruses (lassa), and Bunyaviridae family (hantavirus) are notori-
ous for causing acute multisystem disease followed by petechiae
and purpura. These acute viral infectious agents carry a high mortal-
ity rate and a high morbidity rate secondary to skin and tissue loss in

survivors. Before the physician considers these agents, a history of
travel by the patient must be confirmed.20 Confirming travel to an
endemic area also is necessary before considering rickettsial illness-
es or malaria. Purpura fulminans refers to the circumstance of dete-
rioration 7-10 days after an acute viral or bacterial infection. The
affected patient typically has an acute illness such as varicella or
group A beta-hemolytic streptococcal pharyngitis. During their
recovery, there are systemic manifestations followed by circum-
scribed ecchymosis of the skin. The purpuric lesions primarily
involve the trunk. There is usually sparing of extremities and lesser
involvement of the kidneys, adrenal glands, and lungs.21

The principle goals of ED management of apparent sepsis
with coagulopathy are to confirm adequate airway, breathing, and
circulation; define the underlying cause; and limit morbidity by
reversing expected imbalances. Aggressive fluid delivery, pressor
agents, blood derivatives, and broad-spectrum antibiotics are non-
controversial therapeutics for apparent meningococcemia. The
role for low-dose, unfractionated heparin,22 hyperbaric oxygen,23

and corticosteroids24,25 remains controversial.

Maculopapular
Rocky Mountain Spotted Fever. Rocky Mountain spotted

fever (RMSF) is a tick-borne infection caused by the bacterium
Rickettsia rickettsiae. It is one of the most common vector-borne
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MANIFESTATION RANGE OF TOTAL (%)

Fever 71-95
Rash 60-75
Headache 30-50
Vomiting 20-35
Irritability 20-30
Altered mental status 20-30
Myalgia 10-20
Arthralgia 8-10
Abdominal pain 7-10
Sore throat 7-10
Diarrhea 4-6
Cough 4-6

Table 1. Clinical Symptoms and Their 
Frequencies in Meningococcemia

Non-Toxic Appearance Toxic Appearance
NNOONN--IINNFFEECCTTIIOOUUSS IINNFFEECCTTIIOOUUSS IINNFFEECCTTIIOOUUSS PPOOSSTT--IINNFFEECCTTIIOOUUSS

Acute lymphoblastic leukemia Hemolytic uremic syndrome Bacterial sepsis Purpura fulminans 
Post MMR immunization Bacterial illness E. coli, H. influenzae,
ITP Endocarditis, pharyngitis S. pneumoniae, S. aureus, 
Hypersensitivity vasculitis (GABHS), bacteremia (N. Pseudomonas spp., group A
Acute hemorrhagic edema gonorrhoeae, N. meningitidis) beta-hemolytic Streptococcus
Henoch-Schönlein purpura Viral illness Viral illness
Systemic lupus erythematous CMV, enterovirus, hepatitis, varicella, Ebola, lassa, hanta, dengue
Periarteritis nodosa varicella, measles, parvovirus B19, Other

EBV Rickettsia rickettsiae, 
Plasmodium falciparum

Table 2. Febrile Petechiae/Purpura in Childhood

Figure 1. Petechiae and Purpura Associated
with Meningococcemia



illnesses in the United States. The incidence is highest among chil-
dren. RMSF is associated with mortality, causing approximately
37 deaths in the United States each year.26 Fatality rates are highest
among males and in adults.27 While there have been reported cases
in every month of the year, most cases occur from April to Sep-
tember. RMSF is endemic from Canada through Central America,
with some cases being reported in Brazil and Columbia.28

RMSF has a wide clinical range that spans from a mild, undiffer-
entiated febrile illness to fulminant disease leading to death. One
should be suspicious of the disease when illness follows a tick bite.
Unfortunately, 30-50% of patients do not have a history of tick bite.
Most diagnosed patients report residing in or traveling to an area
with known tick infestation. The first symptoms occur from 2 to 7
days after the patient is bitten by an infected tick. An insidious
malaise and diffuse lumbar, thigh, and calf myalgia herald the onset
of the disease. Fever follows with either a gradual rise or abrupt
spike. Fever persists for several days and may oscillate with
antipyretic therapy. Usually, temperatures remain persistently above
39ºC and often ascend to the 40-40.6ºC range. Bifrontal and retroor-
bital headache are exacerbated during heightened temperatures, but
severe headaches persist when fever is lowered.29 Gastrointestinal
symptoms occur in one-third of patients and include anorexia, nau-
sea, vomiting, diarrhea, and generalized abdominal pain.30 Within a
span of 2-6 days from the onset of symptoms, skin eruption occurs. 

A rash occurs in RMSF in the majority of cases. The rash, when
present, is “classic” in 50-80% of cases both in morphology and
distribution. At onset the rash resembles delicate, pink macules
which easily blanch with pressure. Within a day, the macules
become maculopapular and are less likely to blanch. After several
days, the longest existing lesions transition to non-blanching
petechiae. The lesions first appear on the periphery, especially on
the wrists and ankles. The rash spreads centripetally up the extremi-
ties to the trunk (see Figure 2), and then becomes confluent. Facial,
interdigital, webspace, palm, and sole involvement occurs last. In
atypical circumstances, the acral or truncal rash becomes confluent-
ly hemorrhagic, progressing to skin necrosis.31 In 10-15% of labo-
ratory confirmed cases of RMSF, the rash is never seen. 

No laboratory tests with rapid turnaround time are available to
the emergency physician to confirm RMSF. Characteristic hema-
tologic and serum changes of RMSF fever can add credence to the
provisional diagnosis. Complete blood counts between the fourth
and seventh day of the illness show mild leukopenia or normal
total white blood cell count with neutrophilic predominance and
thrombocytopenia of varying severity.32 For unexplained reasons,
hyponatremia is seen in many patients with RMSF. When com-
bined with minimal elevation of hepatic transaminases, this is
strong support for the clinical diagnosis of RMSF.

Several serologic methods can establish the diagnosis. A four-
fold or greater change in titer between acute and convalescent
serum specimens obtained 10-21 days apart is diagnostic when
determined by indirect immunofluorescent antibody (IFA) assay.
Rickettsia rickettsiae can be identified by immunohistologic stain-
ing or PCR of a skin biopsy site. Isolation or PCR assays for

detection of the organism in blood are available at the Centers for
Disease Control and Prevention (CDC) Reference Laboratory.33

RMSF in its early stages mimics a viral syndrome or “flu” syn-
drome. As the rash appears and is either macular or maculopapu-
lar, the differential diagnosis includes several viral, rickettsial, and
bacterial diseases. If the rash becomes petechial, other infectious
and non-infectious diseases are considered. (See Table 3.)

Nontoxic patients who present before the end of the first week
of the illness have little adverse outcome if they are diagnosed and
treated with efficacious antibiotics. Doxycycline, 100 mg every 12
hours, is recommended for children older than age 8. Oral chlo-
ramphenicol at 50 mg/kg/day in four divided doses is preferred for
younger patients. Inpatient management is warranted for several
clinical circumstances, including ill appearance, vital sign changes
that include tachycardia with or without hypotension, altered men-
tal status, and poor urine output. Laboratory features that suggest
inpatient management include a serum sodium < 130 mEq/liter,
thrombocytopenia, or blood-coagulation abnormalities. For inpa-
tients with a clear diagnosis, intravenous chloramphenicol or tetra-
cycline is appropriate. In circumstances in which RMSF cannot be
differentiated from meningococcal infection, treatment should
include tetracycline or chloramphenicol along with intravenous
aqueous penicillin G or parenteral ceftriaxone.

Ulcerative/Pustular 
Anthrax. Bacillus anthracis is a gram-positive, aerobic or facul-

tative anaerobic, spore-forming rod that is the causative agent of
anthrax. Soil is the primary reservoir for the ubiquitous spore, which
can be viable for up to 60 years.34 Cutaneous anthrax is transmitted
by exposure to the spores through disrupted skin. Human anthrax is
typically transmitted by contact with infected domestic animals such
as cattle, sheep, goats, horses, camels, and pigs. Following dermato-
logic introduction, the incubation period for cutaneous manifesta-
tions is 1-10 days.35 Worldwide, 20-100,000 human cases of cuta-
neous anthrax are estimated to occur annually. The disease is more
common in sub-Saharan Africa, Asia, several southern European
countries, in the Americas, and in certain areas of Australia.36 The
disease was relatively common until the 1940s. Animal vaccination,
industrial safety programs, and animal control measures greatly
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Figure 2. Centripetally Spreading 
Maculopapular Truncal Eruption of RMSF



decreased the disease in industrialized nations. Bioterrorism attacks,
although rare, are of greater concern for inhalational anthrax.37 The
2001 bioterrorism attacks in the United States infected 22 people; 11
of those cases were cutaneous. With naturally occurring infection,
cutaneous anthrax accounts for 95% of the infections.34,35,38 Children
account for up to 65% of endemic anthrax cases.39 Pediatric patients
between ages 2 and 15 are at highest risk for cutaneous anthrax;
both sexes are affected equally. A majority of pediatric patients with
cutaneous anthrax will have resolution of the illness without unto-
ward effect. Morbidity results from malignant edema in head and
neck infection that may lead to airway compromise. Mortality in
untreated cutaneous anthrax may occur in 20% of patients. Mortali-
ty is estimated to be from 1-4.2% with appropriate treatment. Mor-
tality results from bacteremic extension to distant foci, including the
meninges, or from overwhelming sepsis.39,40

The initial symptoms of cutaneous anthrax are dermatologic. A
small, painless but pruritic, erythematous, raised lesion develops at
the site of inoculation. Over a period of 1-2 days, there is a pro-
gression of a papule to a serous or serosanguinous vesicle 2-3 cm
in width. Intensive, non-pitting, non-painful edema evolves within
an additional 1-2 days. Occasionally, smaller vesicles ring the ini-
tial papule that later enlarge into one large vesicle or bulla. Ulti-
mately, the vesicle ruptures, revealing a well-demarcated,
depressed ulcer that is followed by the formation of a painless,
black eschar. (See Figure 3.) Within 1-2 weeks, the eschar has
sharply-defined margins. Separation of the eschar may take sever-
al weeks, and healing occurs with central scarring.41,42

Non-dermatologic manifestations are not seen until the local-
ized lesion has progressed to the vesicular stage. Pediatric patients
may appear acutely ill, with temperatures of 39-40ºC. Regional
lymphadenopathy is seen. With head and neck lesions, malignant
edema may be associated with respiratory compromise. Altered
mental status and progressive neurologic deterioration may occur
with patients who experience meningoencephalitis.37

The provisional diagnosis can be bolstered by the presence of
gram-positive rods from aspirated culture fluid, exudate from
cutaneous lesions, or from cerebrospinal fluid in cases of menin-
goencephalitis. A definitive diagnosis requires recovery of B.
anthracis from a wound, blood, or other sources. The diagnosis
may be further confirmed by a four-fold rise in paired sera sepa-

rated by several weeks to months. Immunoblot, enzyme-linked
immunoabsorbent assay for detection of capsular antibody and
polymerase chain amplification are available at the CDC and
U.S. Armies Medical Research Institute of Infectious Disease, as
well as from some state health departments.

The differential diagnosis for a febrile illness, regional lym-
phadenopathy, and localized vesicobullous or ulcerative skin
lesions includes a number of zoonotic diseases. As the appearance
of anthrax morphs, the diagnostic considerations change. In the
papulovesicular stage, cutaneous anthrax resembles staphylococcal
pyoderma and a brown recluse spider bite. A sharply-defined vesi-
cle with a membranous base and surrounding erythema and edema
is consistent with cutaneous diphtheria. When similar lesions are
multiple (range of 5-100) and widely distributed to include the face,
palms, soles, and mucous membranes, rickettsial pox is likely. 

Presumptive treatment of ill patients with cutaneous anthrax
should include intravenous ciprofloxacin 10 mg/kg every 12
hours. This can be changed to oral therapy at 15 mg/kg as the
patient clinically improves. Alternate agents include doxycycline,
rifampin, vancomycin, penicillin, chloramphenicol, clindamycin,
imipenem and clarithromycin. Any of the latter are suitable if the
isolated organism is sensitive.

Vesicular/Blistering
Erythema Multiforme Major. Erythema multiforme minor,

erythema multiforme major, and toxic epidermal necrolysis may or
may not be related disorders of the skin and mucous membranes.
Overlapping features, atypical presentations, and less than stan-
dardized terminology has led to confusion in depicting these debili-
tating and potentially fatal dermatologic conditions. They will be
considered variations of the same disease for our discussion. To
clarify, in 1866 Ferdinand von Hebra described a dermatologic
condition with erythematous macules and flat target lesions unasso-
ciated with mucous membrane changes. Today, this clinical entity
is uniformly called erythema multiforme minor. In 1922, Stevens
and Johnson emphasized mucous membrane involvement in addi-
tion to the characteristic rash.43 Stevens-Johnson syndrome (SJS) is
synonymous with erythema multiforme major. Most authorities
reserve the diagnosis of SJS to cases in which less than 10-20% of
the body is involved. When there is erythroderma of greater than
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MACULOPAPULAR PETECHIAL

Drug eruption Meningococcemia
Epstein-Barr virus Enterovirus
Secondary syphilis Atypical measles
Typhoid fever Hemolytic uremic syndrome
Leptospirosis Hypersensitivity vasculitis
Toxic shock ITP 
Murine typhus TTP 
Rickettsial pox Anaphylactoid purpura

Key: ITP = idiopathic thrombocytopenic purpura; TTP = thrombotic 
thrombocytopenic purpura

Table 3. Differential Diagnosis for Febrile 
Illnesses and Centripetally Spreading Rash

Figure 3. Painless Black Eschar of Cutaneous
Anthrax on an Extremity



20% of the total body surface area, prominent blistering of large
epidermal sheets, and mucous membrane involvement, the term
toxic epidermal necrolysis (TEN) is applied. The individuals who
use this nomenclature note that SJS and TEN represent escalating
expressions of the same entity. However, there are experts who
state that there is a significant difference between SJS and TEN in
etiology, clinical presentation, and histopathology.44

Neither SJS nor TEN has a well-defined pathogenesis. How-
ever, infections and drugs are most often implicated as inciting an
immunologic response. In rare circumstances, a previously-
healthy patient may develop the illness. In SJS, from 30-50% of
patients will have symptoms suggestive of upper respiratory tract
infection.45 Specific viral (mumps, polio, herpes simplex, Epstein-
Barr virus), bacterial (typhoid, diphtheria, Mycoplasma spp.), and
fungal (histoplasmosis, coccidioidomycosis) infections have been
documented prior to the onset of SJS. The most common alleged
precipitant in SJS is a drug that may have been introduced within
the last 7-21 days. Similarly, drugs are most commonly the pre-
cipitating factor for TEN. The most frequent drug classes associ-
ated with SJS and TEN are antibiotics (penicillins, sulfonamides,
cephalosporins), anticonvulsants (phenobarbital, diphenylhydan-
toin, carbamazepine), nonsteroidal anti-inflammatory drugs
(NSAIDs), and anti-retroviral agents.46

All ages can be affected by TEN and SJS. Most often, TEN
occurs in the adult population, with a mean age of 45 years in
most reports. Most SJS cases occur in late childhood to young
adulthood. The mean age in many reports has been around 12
years. There is a slight female prevalence in TEN, whereas there
is a slight male predominance in SJS.47

A majority of SJS patients report a prodrome. The symptoms
may persist for as little as one day to as long as 1-2 weeks before
the onset of skin lesions. The prodrome consists of flu-like symp-
toms such as malaise, sore throat, nausea, vomiting, myalgia,
arthralgia, and fever. Temperature elevations vary from low-grade
to more than 40ºC.48 Mucositis develops at or shortly after the
febrile response. Inflammation of at least two mucous membranes
occurs in the course of SJS, with the oral mucosa uniformly
involved. Other areas include eyes, vagina, urethra, rectum, throat,
tracheobronchial tree, and esophagus.49 Early in the course the
patient experiences a burning sensation or pain at the affected
mucous membrane. The lips become erythematous and swollen.
Bullous lesions rapidly develop. The bullae become friable and
ooze reddish-brown-colored or frankly hemorrhagic fluid. Hemor-
rhagic crusts may extend over the lips onto the palate, esophagus
and larynx. Almost one-half of the patients develop eye involve-
ment. Initially the lids get swollen and the bulbar conjunctivae
become injected. Conjunctival blisters, corneal blisters, and ero-
sions with subsequent perforation can occur over succeeding days.
Crops of painful blisters and erosions with crusting are least com-
mon around the vagina and rectum.

The cutaneous manifestations of SJS may precede, occur simul-
taneously, or follow the mucous membrane lesions.49 The hallmarks
of the disease are plaques that develop dusky centers. The patient

ultimately exhibits an annular macule referred to as a “target lesion”
and areas of erythema that surround a fluid-filled center referred to
as an “iris lesion.” However, there is significant variation from
patient to patient in the morphology, distribution, and time course of
the skin changes. Early lesions, which are not pruritic, are erro-
neously mistaken for hives. Over days isolated, demarcated, erythe-
matous lesions fuse to form larger annular and polycyclic plaques.50

Nonerythematous skin remains intact. Within the erythematous
regions, the destruction of epithelial cells from the skin and mucous
membranes results in widespread blister formation. Even with slight
pressure on the skin, blisters may wrinkle, slide laterally, and sepa-
rate from the dermis beneath; this is known as Nikolsky’s sign. The
earliest multiforme rash is symmetric. The trunk and extensor sur-
faces of the arms are the first involved. Involvement of the legs and
dorsa of the hands and feet then occurs. Occasionally, the palms and
soles are affected. The perineum and scalp are usually spared. Facial
involvement may be minimal to severe. (See Figure 4.)

The risk of complications in SJS is high. Uniformly, patients
have reduced intake and excess fluid losses leading to dehydra-
tion. The potential is high for electrolyte balance, protein loss,
and anemia. Secondary pyoderma and sepsis are frequent. Fre-
quent complications from ocular involvement include dry eye
syndrome, entropion, symblepharon, and corneal damage with
permanent visual loss in up to 10% of patients. Uncommon com-
plications include pneumonia, bronchiolitis, acute respiratory dis-
tress syndrome, pulmonary hemorrhage, and myocarditis.48,49,51,52

The diagnosis is clinical. There are relatively few febrile disor-
ders with dramatic, polymorphic skin changes. Although there
may be some confusion with hypersensitivity drug reaction,53 the
presence of target or iris lesions should be discriminatory. When
skin blistering is prominent, diagnostic considerations include
primary immunobullous dermatoses (pemphigus, pemphigoid,
linear IgA dermatosis), bullous contact dermatitis, varicella, vac-
cinia and herpes simplex. When mucous membrane blistering and
ulcerations are prominent, considerations include lichen planus,
aphthous stomatitis, inflammatory bowel disease, and lupus ery-
thematosus. When Nikolsky’s sign is present, the differential
includes staphylococcal scalded skin syndrome (SSSS). Patients
with SSSS usually do not look as ill as those with SJS, and
mucous membranes are generally spared in SSSS. 

As the mortality is in the 1-5% range for SJS associated with <
20% body surface area involvement and in the 30-40% range for >
30% body surface area, hospitalization for observation and support-
ive care is warranted. The guidelines of symptomatic therapy are
similar to that for major burn care and include: intravenous fluid
management; skin care with appropriate dressings; nutritional sup-
port; and analgesics. Surveillance cultures of skin, blood, and
catheters should be taken. Prophylactic antibiotics are not recom-
mended; antibiotics should be reserved for secondary infection or
for suspected bacteremia. Antibiotics for suspected or documented
infection from Mycoplasma pneumoniae have not been shown to
alter outcome. Stopping a suspected drug causing SJS is intuitive,
but there are no evidence-based data showing that discontinuation
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of a drug alters the course of SJS. There is a long-standing contro-
versy about the use of corticosteroids. Corticosteroids at one point
were given routinely. However, several retrospective reviews have
demonstrated that corticosteroids do not shorten the disease course
and they produce more medical complications. Pooled intravenous
human globulin has been used but not subjected to randomized tri-
als. Currently, intravenous globulin use is not recommended.54

Serpiginous
Lyme Disease. Lyme disease (LD) results from an infection

with the spirochete of the Borrelia spp. The spirochete is transmit-
ted to humans through a bite. Horseflies, mosquitoes, deerflies,
and various species of ticks harbor the spirochete. In the United
States, the Ixodes spp. of ticks are the main vector. In endemic
areas, the infection rate for ticks is high. If an infected tick attaches
to the host for more than 36-48 hours, transmission is likely.55 LD
is the leading vector-transmitted disease in the United States. The
disease has been reported nationwide (with the exception of Mon-
tana). Of the cases, 92% are clustered in nine northeastern U.S.
states.56 LD has been reported in all age groups, with the highest
disease rate by decades of age in the 1-10 year old group. Children
and adolescents account for up to 50% of reported cases. In con-
trast to adults, where there is no gender predilection, in childhood
boys are twice as likely as girls to be infected.57

Prodromal symptoms are present in a majority of LD patients.
Within 3-30 days of a late summer or autumn bite from an insect
harboring the spirochete, patients develop a flu-like illness. Fever
and malaise, manifested as observed decreased physical activity or
an admission of fatigue, are common. Headache and neck ache or
stiffness are prominent, but usually self limiting and resolve in a
few days to weeks. Pains in the back, joints, or tendons may occur.
These arthralgias and myalgias are localized; tend to affect one or
two sites at a time; and are transient, lasting hours to days.58 Ano-
rexia, nausea, and vomiting occur in 10% of the patients. Less
common systems affected include respiratory (sore throat, con-
junctivitis, cervical lymphadenopathy), gastrointestinal (abdomi-
nal pain, jaundice),59 and neurologic (altered sleep patterns, night-
mares, irritability, hyperactivity).60 These protean prodromal mani-
festations are then followed by the development of the pathogno-
monic skin lesion that defines early (stage 1) disease.

Unrecognized and untreated LD leads to further spirochetemia
and disseminated illness. The early disseminated disease mani-
fests from 30 to 120 days after inoculation. The common systems
affected in early disseminated disease (stage 2) are musculoskele-
tal, neurologic, cardiac, and ophthalmologic. Among untreated
children, approximately 50% develop rheumatologic manifesta-
tions. The most common event is pauci-articular arthritis. Weak-
ness secondary to frank myositis has been described.61 Neurolog-
ic manifestations occur in 10% of patients with disseminated dis-
ease.62 Irrespective of how devastating they are, about 25% of the
neurologic symptoms spontaneously remit. A wide range of man-
ifestations occur. They include persistent headaches; insidious
aseptic meningitis syndrome; facial pain, paresthesia, numbness

and facial droop; vertigo and hearing impairment; and neurocog-
nitive changes including changes in behavior, forgetfulness, and
declining school performance.63 About 5% of LD patients devel-
op cardiac involvement. Carditis and heart block are the most
common manifestations. Less than 1% develop ophthalmologic
abnormalities such as conjunctivitis, keratitis, or optic neuritis.64

If children remain untreated, late disease (stage 3) from four
months to one year after inoculation is characterized by rheuma-
tologic complaints. The most common event is pauci-articular
arthritis of the large joints, such as the knee, or chronic synovitis
of the smaller joints.64

Erythema migrans is the pathognomonic annular, expanding
skin lesion of early LD. Erythema migrans occurs in 80-90% of
children who develop LD. Coincident with the prodrome, within
three days or up to a month after inoculation, a skin lesion
appears at the site of a bite. It begins as an asymptomatic, erythe-
matous, flat macule or red papule. Over 24-48 hours, the macule
or papule expands to become a mildly stinging, mildly pruritic,
round or oval lesion of about 5 cm in diameter. The perimeter of
the lesion is typically bright red and warm to the touch. The cen-
tral area generally clears. (See Figure 5.) Over subsequent days to
a week, the lesion advances. The median diameter reaches to 16
cm, but extension may reach 68 cm.65 If unrecognized or untreat-
ed, the primary lesion fades over weeks to a year (mean is 28
days). As the lesion fades, the skin has a bluish hue. While the
primary lesion is still present, up to one-half of the patients devel-
op multiple, satellite lesions in proximity to the original lesion.
These metastatic lesions are annular, flat and erythematous, but
they are smaller and less expansive. Secondary skin lesions also
fade over days to subsequent weeks.64

It is difficult to confirm LD during an ED encounter. The
spirochetes are present in the erythema migrans eruption. How-
ever, a biopsy specimen of the perimeter of the skin lesion yields
a spirochete only in special media that is not commercially avail-
able. Dark field visualization of the spirochete is not possible in
the emergency setting. Serology is the established technique for
laboratory diagnosis. The emergency physician who submits a
blood sample for enzyme-linked immunosorbent assay for anti-
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B. burgdorferi IgM and IgG antibodies in a patient with erythe-
ma migrans 3-30 days after inoculation will find no serologic
response.66 In rare circumstances, B. burgdorferi may be isolated
from a blood culture in a child with solitary erythema migrans.67

The non-dermatologic prodromal features are consistent with a
flu-like syndrome. As LD occurs between April and October, with
50% of cases in June and July, the diagnostic differential considera-
tions are rickettsial illnesses and enteroviral illnesses. When the
characteristic rash occurs along with the prodrome, there should be
little difficulty with the etiology. 

The patient with early localized disease may be successfully
treated with a 14-21 day therapeutic regimen. Doxycycline, 100
mg twice a day, is the drug of choice for children ages 8 and
older. For children younger than age 8, amoxicillin, 50 mg/kg/day
divided into 3 doses, is recommended. For patients allergic to
penicillins, an alternate drug is cefuroxime 30 mg/kg/day in 2
divided doses.68 With successful treatment, many of the nonspe-
cific signs and symptoms of LD may persist for several weeks.
The erythema migrans rash resolves within several days of initia-
tion of treatment. Of great importance, treatment of early local-
ized disease prevents development of later stages of LD.

Mixed
Kawasaki Disease. Kawasaki disease (KD) is a vasculitis

process of unknown etiology. An infectious cause is suggested by
four epidemiologic features: 1) The syndrome appears in epidemic
cycles with periodicity of 2-3 years; 2) There is seasonality, with
occurrence primarily in late winter and early spring; 3) There are
often clusters of cases within a geographic locale; and 4) The syn-
drome may appear in siblings in a household with simultaneous or
near-simultaneous onset of symptoms.69 No parasitic or rickettsial
organisms have been recovered in patients with the syndrome. No
single virus has been consistently cultured or serologically con-
firmed to be associated with KD. Group A beta-hemolytic Strepto-
coccus can occasionally be cultured from the patient’s pharynx,
and isolated cases of bacteremia have been reported during KD.
However, there is no evidence that the bacteria recovered have
been a stimulus for the development of the disease.70,71 Irrespective
of the origin of the syndrome, immunoregulatory abnormalities
are prominent in affected patients. Consistently there is an
increased production of interleukins 1, 2, 6 and 8; tumor necrosis
factor alpha; and the appearance of circulating antibodies that are
cytotoxic to cytokine-activated endothelial cells.72 The findings of
serial immunoregulatory abnormalities has led many authorities to
speculate that a patient may be programmed to respond clinically
and immunologically to an as yet ill-defined infectious pathogen.73

KD has been described worldwide in children of all racial
groups. Within the United States, rates of occurrence are highest
in children of Asian and Pacific descent; intermediate in African
Americans and Hispanics; and lowest in whites.74 KD has been
diagnosed in patients as young a two months and as old as 19
years. About 80% of the patients are younger than age 5 and 50%
are younger than age 2. The peak incidence in the majority of

studies has been between ages 1-2. There is a 1.5:1 male to
female predominance of KD. Fatal KD (0.4-1.7% of affected
children) is more common among males and in children younger
than age 2 and older than age 8.75 Fatalities are typically related to
cardiac pathology and are rare within the first 10 days of the ill-
ness but can result from myocarditis, pericarditis, endocarditis,
and inflammation of the conduction system. Seventy percent of
mortalities occur during the subacute phase (day 11-50) as a
result of coronary artery abnormalities. Mortality results from
acute myocardial infarction, coronary aneurysmal dilatation,
thrombosis, stenosis, or rupture.76

There is a variation in the non-dermatologic presentation of KD;
however, fever is a constant feature. In the majority of cases, the
initial manifestation of KD is fever that remains elevated for 6-24
days.77 Beside fever, eye findings are prominent diagnostic features.
A red eye has been reported in 89-90% of patients. Bilateral con-
junctival injection has its onset one day before or concurrent with
the onset of the fever. This conjunctival injection is usually more
prominent in the bulbar conjunctiva than in the tarsal or palpebral
conjunctiva.78 Engorged vessels originate at the canthi and course
toward, but generally do not reach, the limbus. The red eye is gen-
erally unassociated with exudate or crusting of the eyelids.

Beyond the eye findings, classic patients develop two of the fol-
lowing three nondermatologic features in the acute phase (days 1-
5).79 These include changes in the lips and oral cavity; peripheral
extremities; and cervical architecture. The oral changes are herald-
ed by a sore throat. The pharyngeal mucosa is injected without exu-
date or petechiae. The tongue surface resembles a strawberry. The
uvula or epiglottis may be inflamed. The lips are erythematous, dry,
and cracked. The hand and foot changes are the most helpful diag-
nostic features as they are the most specific. The hands and feet
become erythematous and swollen. The edema ranges from subtle
to obvious. The patient may have an inability to make a fist, seem
uncomfortable with standing, or refuse to walk. The least frequent
principle feature is cervical alteration, which occurs in less than
one-half of patients. In descending order they include unilateral
lymphadenopathy (at least 1.5 cm diameter), bilateral cervical lym-
phadenopathy, and suppurative bilateral lymphadenitis.80

The rash of KD appears within the first 2-7 days of the illness.
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The rash is considered mixed or polymorphous, due to its vari-
able appearance. The most common is an erythematous eruption
that is maculopapular and resembles scarlet fever (scarlatiniform)
or measles (morbilliform). Less common are erythematous
plaques or papules. The latter may simulate erythema multiforme.
(See Figure 6.) Other variations include urticarial, erythema mar-
ginatum-like, vesiculopustular, or petechial.81 The rash usually
involves the trunk and extremities, but on occasion may be espe-
cially noticeable or restricted to the perineal area.82 The perineal
rash is dry and tends to desquamate in the first few days of the ill-
ness. (See Figure 7.) This desquamation differs from the late peri-
ungual desquamation, transverse furrows of fingernails (Beau’s
lines), and nail loss that occurs in the subacute phase (week 1-3).

Laboratory abnormalities in KD are nonspecific. Analysis of
effusions, cerebrospinal fluid, and blood reflect a widespread
release of inflammatory mediators. Total white blood cell counts
are elevated to values of 20,000/mm3 or greater in more than one-
half the patients during the acute febrile phase of the illness. There
is a predominance of polymorphonuclear leukocytes with both
mature and band forms. The C-reactive protein is higher in those
patients who present within the first ten days of the illness.83 Ery-
throcyte sedimentation rates rise more slowly in response to the
inflammatory stimulus. Platelet counts have a similar time course.
The platelet count is normal during the early acute febrile phase of
the illness. By the end of the first week elevations occur, and peaks
are noted between the second and third weeks of the illness. Val-
ues generally ascend to greater than 1,000,000 platelets/mm3.
Rarely, thrombocytopenia may be observed within the early phase
of the illness, with platelet counts returning to normal within 1-2
weeks.84 Other hematologic features include a normocytic, nor-
mochromic anemia. Measurement of liver enzymes occasionally
reveals elevated transaminase levels or mild hyperbilirubinemia.
Urinalysis commonly reveals a sterile pyuria. An electrocardio-
gram within the first week of the illness is often remarkable for
tachycardia and nonspecific P-R prolongation or flattening of the
T waves. It generally takes longer than a 7-10 day timeframe to
develop electrocardiographic changes reflecting inflammation of
the AV conduction system; microvascular angitis of the coronary

arteries; and pericardial, myocardial, or endocardial inflammation.
Classic KD is diagnosed when the patient has fever more than

5 days, along with four of following five criteria: conjunctivitis,
mucositis, extremity changes, rash, or abnormalities of cervical
architecture. Approximately 7-10% of patients with KD have
incomplete presentations; as few as 1-2 diagnostic features are
present along with compatible laboratory findings.85 With incom-
plete KD, diagnostic uncertainty is increased. Further, confusion
occurs and the diagnosis of KD is overlooked if the patient with a
diffuse vasculitis presents with non-cardiovascular organ system
involvement. Neurologic, gastrointestinal, musculoskeletal, geni-
tourinary, and pulmonary systems may be involved with KD. 

Salicylates are administered from as low as 30-50 mg/kg/day to
as high as 80-100 mg/kg/day in the acute phase of the illness.
Intravenous gammaglobulin was first administered at 400 mg/kg
for 5 days in uncontrolled trials. The current recommendation is to
administer 2 gm/kg as a single infusion. Attempts should be made
to begin gammaglobulin therapy before the seventh day of the ill-
ness to provide maximum protection against development of coro-
nary abnormalities.86,87 Earlier studies with corticosteroid therapy
in children with KD showed an increased risk of coronary
aneurysms. Recent studies have shown that corticosteroids result-
ed in faster resolution of fever, more rapid improvement in inflam-
matory markers, and shorter length of hospitalization.88 Multicen-
ter, double-blind, placebo-controlled studies with long-term out-
comes are necessary before corticosteroids can be recommended.

Conclusion
The early identification of rashes that may herald critical dis-

eases is an essential skill for the ED physician. Prompt diagnosis
and early implementation of effective therapies will decrease the
morbidity and mortality associated with these critical illnesses.
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CME Instructions
Physicians participate in this continuing medical education program by

reading the article, using the provided references for further research, and

studying the questions at the end of the article. Participants should select

what they believe to be the correct answers, then refer to the list of correct

answers to test their knowledge. 

To clarify confusion surrounding any questions answered incorrectly,

please consult the source material. After completing this activity, you must

complete the evaluation form that will be provided at the end of the semes-

ter and return it in the reply envelope provided to receive a credit letter.

When your evaluation is received, a credit letter will be mailed to you.

CME Objectives
The CME objectives for Pediatric Emergency Medicine Reports are to

help physicians:

a.) Quickly recognize or increase index of suspicion for specific conditions;

b.) Describe the epidemiology, etiology, pathophysiology, historical and

physical examination findings associated with the entity discussed;

c.) Correctly formulate a differential diagnosis and perform necessary

diagnostic tests;

d.) Apply state-of-the-art therapeutic techniques (including the implica-

tions of pharmacologic therapy discussed) to patients with the particular

medical problems discussed;

e.) Provide patients with any necessary discharge instructions.
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CME Questions
71. In non-epidemic situations, which of the following age groups is

most susceptible to bloodborne meningococcal infection?

A. Previously healthy children younger than age 2

B. School age children

C. Adult patients

D. Geriatric patients

72. Acute meningococcemia is associated with which of the following?

A. Sudden fever spike

B. Muscle aches

C. Abdominal discomfort or vomiting

D. All of the above

73. Which of the following rashes is inconsistent with acute, fulminant

meningococcal infection?

A. Urticarial

B. Erysipelas-like

C. Petechial

D. Varicella-like

E. Pustular

74. Rocky Mountain spotted fever occurs how many days after a patient

is bitten by an infected tick? 

A. 10

B. 2-7

C. 14

D. 24

75. The rash of Rocky Mountain spotted fever is best described by which

of the following statements?

A. First appears on the trunk

B. Is petechial at onset

C. Spreads centripetally around the trunk only

D. Is maculopapular, blanching at onset

E. Is present in 100% of cases

76. Which of the following statements does not describe the rash of cuta-

neous anthrax?

A. The rash is the initial symptom

B. The initial rash is painful

C. The initial papule becomes vesicular

D. The vesicle ruptures

E. Healing occurs with central scarring

77. Which one of the following is not included in the clinical constella-

tion of erythema multiforme major (Stevens-Johnson syndrome)? 

A. Afebrile, flu-like prodrome

B. Mucositis

C. Annular macules

D. > 20% of the total body surface area is involved

E. Erythema surrounding a fluid-filled center

78. Fever, headache, arthralgia, myalgia, and rash are common to all but

which of the following diseases?

A. Meningococcemia

B. Lyme disease

C. Rocky Mountain spotted fever

D. Cutaneous anthrax

E. Staphylococcal toxic shock syndrome

79. In early disseminated Lyme disease (stage 2), the common systems

affected are which of the following?

A. Musculoskeletal

B. Ophthalmologic

C. Cardiac

D. Neurologic

E. All of the above

80. Which of the following features should be present in all cases of

Kawasaki disease?

A. Fever of 5 or more days

B. Red eyes

C. Polymorphous rash

D. Induration of palms and soles

E. Generalized lymphadenopathy

Answers: 71. A; 72. D; 73. E; 74. B; 75. D; 76. B; 77. D; 78. D; 79. E; 80. A 
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Critical Rashes

RAPID ACCESS MANAGEMENT GUIDELINESExclusive to our subscribers

Febrile Petechiae/Purpura in Childhood

Non-Toxic Appearance Toxic Appearance
NNOONN--IINNFFEECCTTIIOOUUSS IINNFFEECCTTIIOOUUSS IINNFFEECCTTIIOOUUSS PPOOSSTT--IINNFFEECCTTIIOOUUSS

Acute lymphoblastic leukemia Hemolytic uremic syndrome Bacterial sepsis Purpura fulminans 
Post MMR immunization Bacterial illness E. coli, H. influenzae,
ITP Endocarditis, pharyngitis S. pneumoniae, S. aureus, 
Hypersensitivity vasculitis (GABHS), bacteremia (N. Pseudomonas spp., group A

Acute hemorrhagic edema gonorrhoeae, N. meningitidis) beta-hemolytic Streptococcus
Henoch-Schönlein purpura Viral illness Viral illness
Systemic lupus erythematous CMV, enterovirus, hepatitis, varicella, Ebola, lassa, hanta, dengue
Periarteritis nodosa varicella, measles, parvovirus B19, Other

EBV Rickettsia rickettsiae, 
Plasmodium falciparum

MANIFESTATION RANGE OF TOTAL (%)

Fever 71-95
Rash 60-75
Headache 30-50
Vomiting 20-35
Irritability 20-30
Altered mental status 20-30
Myalgia 10-20
Arthralgia 8-10
Abdominal pain 7-10
Sore throat 7-10
Diarrhea 4-6
Cough 4-6

Clinical Symptoms and Their 
Frequencies in Meningococcemia

Petechiae and Purpura Associated 
with Meningococcemia

Centripetally Spreading Maculopapular 
Truncal Eruption of RMSF

MACULOPAPULAR PETECHIAL

Drug eruption Meningococcemia
Epstein-Barr virus Enterovirus
Secondary syphilis Atypical measles
Typhoid fever Hemolytic uremic syndrome
Leptospirosis Hypersensitivity vasculitis
Toxic shock ITP 
Murine typhus TTP 
Rickettsial pox Anaphylactoid purpura

Key: ITP = idiopathic thrombocytopenic purpura; TTP = thrombotic 
thrombocytopenic purpura

Differential Diagnosis for Febrile 
Illnesses and Centripetally Spreading 
Rash
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Advancing Annular Eruption of 
Erythema Migrans on an Extremity

Generalized Erythema Multiforme-like 
Eruption in Kawasaki Disease

Perineal Desquamation in Early Stage 
of Kawasaki Disease

Painless Black Eschar of Cutaneous 
Anthrax on an Extremity

Annular, Polycyclic Plaques of SJS 
with Facial Involvement


