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You’re managing to keep your head above water during the evening shift in the
pediatric emergency department of a university hospital when you get a phone call
from a local physician who’s sending you a dilemma that she’s been struggling
with for three days. The case is a four-year-old girl who recently moved from
Russia (unknown vaccination status) with persistent fever over 40°C for three
days. The child is “toxic” appearing and has impressive coryza and a non-produc-
tive cough. Her eyes are very red with scant non-purulent discharge for which the
pediatrician prescribed antibiotic drops. The child developed a rather impressive
non-pruritic facial rash that rapidly spread to the trunk. Despite a negative “rapid
strep” test and blood and urine cultures, the pediatrician’s concern for this “toxic”
kid was sufficiently worrisome that she elected to start antibiotics. In the pediatric
ED, the child is noted to be normotensive, but is tachycardic (consistent with her
febrile state). The exam confirmed the report by the pediatrician and found non-
exudative pharyngitis and pustules on the buccal mucosa opposite the molars. A
serologic test was sent that confirmed the suspicion of the attending on duty.

ediatric dermatology often poses a challenge to practitioners of
Pemergency medicine. When making dermatologic diagnoses, it
is important to examine the skin carefully, paying special attention
to distribution and morphology of lesions, as well as hair, nail, and
mucosal changes.

Common cutaneous disorders may present differently in
African American patients; when compared with caucasians, the
lesions of atopic dermatitis in African Americans often occur on the
extensor rather than flexor surfaces, are grey rather than erythema-
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tous, and are more elevated in appearance. Hypo and hyperpig-
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mentation are seen frequently in African American
patients with atopic dermatitis."” Another dermatosis
that often has a unique clinical presentation in African
Americans is pityriasis rosea where the lesions may be
distributed in an “inverse” pattern, with the extremi-
ties and face being more involved than the trunk.”

This article discusses specific common dermato-
logic entities within the broad categories of infec-
tious disease, eczematous disorders, inflammatory
disease, and neoplastic disease.

Epidemiology

The frequency of skin complaints is fairly constant
despite the season of the year. Skin complaints
amount to almost a quarter of outpatient visits.

As depicted in the table below, five general der-
matologic categories accounted for 81.5% of the pri-

Table 1. A Study By Dr. Tunnessen From The
Pediatric Outpatient Clinic At Upstate Medical
Center In Syracuse, New York

Diagnosis Percentage
of Disorder
Bacterial Skin Infections 17.5
Impetigo 10
Cellulitis 6
Folliculitis 1.5
Viral Skin Infections 6.5
Exanthem 4
Warts 2
Molluscum 0.5
Fungal Skin Infections 14.5
Tinea Corporis 3
Tinea Capitis 7
Monilia 4.5
Parasitic Skin Infestations 5.5
Pediculosis 2
Flea bites 2
Scabies 1.5
Dermatitis
Atopic Dermatitis 14.5
Diaper Dermatitis 11
Contact Dermatitis 8.5
Seborrheic Dermatitis 3.5

Table 1b. A Study By Dr. Tunnessen From The
Pediatric Outpatient Clinic At Upstate Medical
Center In Syracuse, New York

Month Percentage of
children presenting
with skin complaints

August 21.4

September 21.8

October 24.4

December 30.2

January 23.2

Total 24

mary care visits. The most frequent were infections
(38.5%); fungal infections accounted for almost 15%
of all complaints.

Diagnostic Tests

In making dermatologic diagnoses, certain techniques
can be useful in confirming clinical suspicion. One of
the most basic techniques used is the potassium
hydroxide (KOH) preparation for the diagnosis of
dematophytosis. For this technique, use a number 15
blade to scrape the skin from the outer border of a
suspected tinea infection onto a glass slide. Then,
place two drops of 10% KOH over the scale and heat
over a flame for 15 to 30 seconds to fix the prepara-
tion. A survey of the slide under low power will
reveal suspected hyphae.**" In the case of an equivo-
cal KOH preparation, a fungal culture can be sent for
confirmation of the diagnosis.

Tzanck smears may be helpful in the diagnosis of
infections caused by the herpes virus family. Use a
blade to unroof a vesicle and swab the base with a
cotton tipped applicator. Then, spread the material
obtained from the base of the lesion onto a glass slide
then heat fix. After fixation, apply any blue stain
(Giemsa or Wright) and leave on for five minutes,
after which time, wash the excess stain off. The find-
ing of multinucleated giant cells indicates the pres-
ence of herpes simplex or herpes zoster/varicella
virus; the Tzanck smear can not be used to distinguish
among these three infections. ****

In a patient with suspected scabies, use a mois-
tened scalpel blade to vigorously scrape a burrow or
papule. Spread the scrapings onto a slide and exam-
in under low power for evidence of mites (no distin-
guishable head with four pairs of legs, and bristles
on its dorsal surface, see “Mite” Figure page 5).

The Wood light exam can be used to diagnose
tinea capitis since hairs infected with microsporum
will fluoresce blue green. Care must be exercised,
since other dermatophyte infections will not fluo-
resce.

Fungal Culture

The introduction of the dermatophyte test medium
(DTM) in 1969 facilitated screening of patients with
proposed pathologic fungal infections. DTM contains
antibiotics (cycloheximide, gentamycin, and chlortet-
racycline) which inhibit saprophytic fungi and bacte-
ria. The medium also contains phenol red as a color
indicator. Dermatophytes, which metabolize nitroge-
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nous ingredients in the medium (not glucose), result
in alkaline byproducts being produced and a change
of the indicator from yellow to red which is noted as
early as 48 hours. This medium is up to 97% sensi-
tive in identifying pathologic fungi. >

Eczematous

Eczema, which is sometimes also called dermatitis, is
manifested by erythema, edema, vesiculation, scal-
ing, and pruritis. An adjective is added to specify the
precise type of dermatitis, (e.g., atopic dermatitis,
contact dermatitis, seborrheic dermatitis, etc). Acute
eczema consists of erythema, edema, exudation, clus-
tered papulovesicles, scaling, and crusting whereas
chronic eczema is characterized by lichenification
and hyperpigmentation.”™

In order to reach an accurate diagnosis of an
eczematous dermatitis, it is important to consider the
age of the patient, the duration of the eruption, and
the distribution of the rash.

A generalized, confluent rash is suggestive of an
exfoliative dermatitis which can be a manifestation
of an underlying drug reaction or systemic disease.
Extensive eruptions where there are areas of noted
uninvolved skin present a broader differential that
includes atopic dermatitis, seborrheic dermatitis, sca-
bies, pityriasis rosea, and contact dermatitis. A fami-
ly or personal history of atopy, a history of flares and
remittances, and pruritis are suggestive of atopic
dermatitis. A diagnosis of seborrheic dermatitis
would be made in infancy and post-pubertal
patients. Scabies may closely resemble atopic der-
matitis; however, family or close contact exposure
might lead the examiner in the proper direction. If an
eczematous process is localized, the differential
includes contact dermatitis, nummular dermatitis,
scabies, molluscum contagiosum, and dermatophyte
infection. The diagnosis of contact dermatitis is made
by the appearance and distribution of the rash and is
aided by the history of contact with an irritant or
allergen. Linear lesions would suggest rhus dermati-
tis. A coin shaped rash is suggestive of nummular
dermatitis. However, if the lesion is scaly with ele-
vated borders, it is likely due to tinea corporis (a
KOH preparation may help with this differentiation).
The age of the child is particularly helpful when
evaluating the scaly scalp. In teens and newborns
with cradle-cap, seborrheic dermatitis is a prime con-
sideration, but in a child (two years until puberty),
tinea capitis must be excluded.

When the eczematous process involves the hand
and/or feet, the differential includes dyshydrotic
eczema, contact dermatitis, or tinea pedis/manuum;
a KOH prep may be essential.

Differential Diagnosis

Atopic Dermatitis®**

Atopic dermatitis is an intensely pruritic, inflamma-
tory condition that often occurs in children with a
family history of atopic illnesses (asthma, rhinitis,
conjunctivitis, and atopic dermatitis). Cookson and
Hopkins ** studied the families of 20 asthmatics
and, using IgE as a marker, suggested that the mode
of inheritence of atopic dermatitis is autosomal dom-
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inant. Dry skin is almost universal, especially during
the winter months, and there is a distinct relation-
ship between ichthyosiform scaling and atopic der-
matitis in up to 50% of patients. Dennie-Morgan
infraorbital folds, cheilitis, accentuated palmar creas-
es, and periauriclar fissures are nonspecific features
of atopic dermatitis. In young infants, the face is the
most common site of involvement and 50% of these
children have resolution of dermatitis by three years
of age. Closer to one year of age, the extensor sur-
faces of the extremities tend to have greater involve-
ment. In older children and teenagers, the flexural
surfaces of the extremities, the face, and the neck are
typically involved. In about 30% of patients, atopic
dermatitis begins on the hands, and 70% have hand
dermatitis at some time. Sixty percent of affected
individuals have onset of atopic dermatitis in
their first year of life and 85% within the first five
years.** Walker and Warin® reported an incidence
of 3% in a survey in 1956 and more recent studies
indicate a marked rise in incidence since that time,
with current estimates of 10% of the population
being affected. This rising incidence of atopic der-
matitis has made an impact on ED visits. In 1968,
Wingert et al* reported that 4% of Los Angeles
County ED visits were for atopic dermatitis, and a
recent survey at the Children’s Hospital of
Philadelphia showed that 80% of the outpatient vis-
its for atopic dermatitis during a one month period
were to ED’s.”

A recent study showed that children with atopic
dermatitis who were exposed to passive cigarette

Distribution Of Atopic Eczema
At Various Ages
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smoke had a significantly greater risk of developing
asthma. Barker et al showed that nearly 60% of adults
with atopic dermatitis with no prior history of respi-
ratory disease have methacholine reactive airways.*
A peculiar association of atopic dermatitis is the
tendency toward early development of cataracts
reportedly seen in 4 to 12% of patients. These cataracts
appear in a much earlier period of life than senile
cataracts. They mature rapidly and usually affect the
central lens of both eyes. Studies have shown that
long term use of corticosteroids in patients with atopic
dermatitis is not the cause of this phenomenon.

Seborrheic Dermatitis

Seborrheic dermatitis can be distinguished from
atopic dermatitis by milder pruritis and onset before
two months of age. Another differentiating point is
the involvement of the diaper area in seborrheic der-
matitis.""*” Seborrheic dermatitis is usually manifested
by a salmon colored rash overlain by a greasy scale of
the scalp (“cradle-cap”), forehead, nasal folds, and the
diaper area. Often, a family history of atopy is lacking.
Seborrheic dermatitis usually clears spontaneously by

Seborrheic Dermatitis
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one year of age and generally doesn’t recur until the
onset of puberty. Between the period of infancy and
adolescence, scaling of the scalp usually indicates
causes other than seborrheic dermatitis, such as atopic
dermatitis or tinea capitis. Seborrheic dermatitis dur-
ing adolescence, similar to as seen in adults, is mani-
fested by erythema and scaling on the scalp, eye-
brows, eyelid margins, nasolabial creases, sideburns,
beard, and mustache. Management is similar to that of
atopic dermatitis, though anti-seborrheic shampoos
(selenium sulfide) are used on involved scalp. In
infants, loosening of the scalp scales using a fine
toothed comb prior to shampooing hastens clearing.
Since hairy locations are often affected, steroid prepa-
rations in the form of lotions or gels are preferred.

Scabies
Scabies, an intensely pruritic papular or papulovesic-

Mite

Scabies

ular rash, is usually more prominent over the axillary
and perineal regions as well as the hands and feet.
Although only seen in a minority of cases, linear
lesions (burrows) help clarify the diagnosis; the pres-
ence of symptoms in other family members helps dif-
ferentiate this infestation from atopic dermatitis.

Nummular Dermatitis

Nummular dermatitis is a chronically occurring erup-
tion of papulovesicular or papalo squamous, coin
shaped lesions usually unrelated to atopy. Lesions are
distributed on the extensor surfaces of the extremi-
ties. Classically, onset occurs later in childhood.”

Dyshydrotic Eczema

Dyshydrotic eczema is a term used to describe a fre-
quently recurring, symmetrically distributed,
eczematous eruption on the palms, soles, and lateral
aspects of the fingers and is characterized by inflam-
matory vesicles with associated burning or itching.

Contact Dermatitis

Contact dermatitis is relatively uncommon in chil-
dren (incidence is 1.5% or one-eighth the incidence
seen in adults) and patients with hand / foot der-
matitis are often over diagnosed as having allergic
contact dermatitis. Children less than one year of age
rarely respond to contacts. In young children, contact
dermatitis is typically found on the cheeks, chin
(caused by drooling), and the diaper area (from urine

Contact Dermatitis - Rhus
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and feces). Common substances that produce contact
dermatitis include soaps, detergents, fiberglass, and
bubble bath. Acute eruptions are characterized by
intense linear or geometric areas of erythema accom-
panied by edema, papules, and vesicles with a sharp
line of demarcation between involved and normal
skin. Because skin involvement is limited to areas of
contact, the distribution pattern and shape of the
dermatitis provides important clues as to the
causative agent. *'5¥

There are a number of substances that cause con-
tact dermatitis; see Table 2. A round lesion on the
wrist would incriminate a wristwatch; a linear pat-
tern encircling the waist points to the rubber in the
waistband; linear lesions on exposed portions of the
body indicate brushing against the leaves of poison
ivy; extensive involvement of exposed areas of skin
suggests an airborne allergen, such as ragweed.
Poison ivy, poison oak, and poison sumac (Rhus
plants) cause more cases of allergic contact dermati-
tis than all other contacts combined, followed by
phenylenediamine, nickel (present in most alloys
used in jewelry), and rubber compounds.'**’

Seventy percent of the population will become
sensitized if exposed to the oleoresin (known as
urushiol) contained on the leaf, stem, or root of the
rhus plant. The rash usually manifests two days after
exposure as pruritic grouped or linear papulovesicles;
see “Contact Dermatitis - Rhus” Figure. The eruption
can last up to three weeks. Avoidance of exposure is
the best prophylaxis but, once a patient is exposed,
the best course of action is to remove and launder the
clothing and bathe the patient. Nail polish containing
formaldehyde is also a relatively common cause of
allergic skin reactions. Phenylenediamine, which is
contained in hair dyes, may cause an eczematous
eruption on the scalp and face.”

Table 2. Regional Predilection Of Various
Substances That Cause Contact Dermatitis

* Scalp - hair dye, hair spray, shampoo

= Ear - Neomycin, earrings, perfume

* Forehead - hat band

* Eyelids - false eyelash cement, mascara, eye
shadow/cosmetics

* Perioral - dentifrices, chewing gum

* Axilla - deodorant, clothing dye

* Breast - metal, elastic bra

» Wrist - cosmetic jewelry (nickel), leather
(phenylenediamine, chrome)

» Waistline - rubber waistband, jockstrap, belt
buckle, metal pants snap

* Feet - shoes

Psoriasis

Psoriasis lesions have a red hue and a loosely adher-
ent silvery scale with a sharply delineated edge.
Psoriasis has a predilection for extensor surfaces of the
elbows, knees, scalp, and perineum. A valuable clue in
the diagnosis of psoriasis is the frequent presence of
nail involvement seen in up to 50% of patients and
other members in the family with this condition.*"****

Acute Management

Topical medications are used frequently in the treat-
ment of dermatologic disease and topical steroids
comprise a large portion of the medications pre-
scribed. They are classified according to potency, and
different vehicles may change the potency of a partic-
ular steroid. Ointments have a higher oil-to-water
ratio than creams and, therefore, provide a more
effective barrier against moisture loss. Thus, medica-
tion in ointment form is generally more potent than
the same medication in cream preparation. The occlu-
sion of treated areas with polyethylene film (saran
wrap) enhances the penetration of the corticosteroid
up to 100 fold; this mode of therapy is typically
reserved for lichenified or recalcitrant plaques. The
penetration of topical steroids " is inversely related
to the thickness of the epidermis, requiring the use of
a more potent preparation in areas where the skin is
thick (palms and soles), while low potency varieties
are indicated for use in regions where the skin is thin-

Table 3. Dermatitis Management

» Use topical corticosteroids for acute inflammation.
Occasionally, a five day course of prednisone may
be justified. "

» Apply emollients (petrolatum based: Nivea, Keri,
Aquaphor, and Neutrogena) after bathing, while the
skin is still moist, and throughout the day over the
topical steroid. Fragrances and bubble baths should
be avoided.
Use antihistamines, such as hydroxyzine, diphenhy-
dramine, loratidine, and cetirizine to control pruri-
tis.?* Limit frequency of bathing and use moisturiz-
ing soaps (Dove, Tone).
Use these antibiotics for superinfection: penicillinase
resistant penicillin/dicloxicillin (recognize that this
medication is often not palatable in liquid form), first
generation cephalosporin, and macrolide. If MRSA
is a concern, use sulphamethoxazole/ trimethoprim
or clindamyan. Consider treating more severe case
of eczema herpeticum with acyclovir.”®”

Patients can protect the skin against irritants by

wearing long sleeve shirts and leotards. Remove

known irritants, such as stuffed toys, wool clothing
or blankets, or pets. Maceration of the skin can be
avoided by keeping fingernails short.
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ner (perineum and face). Less potent preparations are
also indicated in settings where absorption of the
steroid is likely to be enhanced, as might occur in
patients with widespread dermatitis or those that
require treatment of areas that are subject to anatomi-
cal (perineum/axillae) or diaper occlusion. "

Owing to their relatively thin cutaneous barrier,
infants and young children should generally be
treated with one of the lower potency topical
steroids (1% hydrocortisone). Low to intermediate
potency steroids (Group 4 to 7) are indicated for the
initial management of eczematous dermatitis in
older children and adolescents. High potency
steroids are rarely required for the treatment of
eczematous dermatitis in children, and super-potent
preparations (Group 1) should not be used in chil-
dren. For the majority of patients, topical steroids in
a cream vehicle are both efficacious and cosmetically
preferred. Lotion or gel based products are usually
reserved for the treatment of hairy areas, such as the
scalp. "

Emergency physicians must be aware of adverse
effects, especially when using more potent formula-

Table 3: Steriod Classifications

Group 1 (Most Potent- Super Potent)
Betamethasone dipropionate ointment 0.05% (Diprolene)

Group 2 (Very High Potency)

Betamethasone dipropionate cream 0.05% (Diprolene)
Mometasone furoate ointment 0.1% (elocon)
Fluocinonide ointment or cream 0.05% (Lidex)
Halcinonide ointment or cream 0.1% (Halog)

Group 3 (High Potency)

Fluticasone propionate ointment 0.005% (cultivate)

Betamethasone valerate ointment 0.1% (valisone)

Triamcinolone acetonide ointment 0.5%
(kenalog/aristocort)

Group 4 (Upper mid-Potency)

Mometasone furoate cream 0.1% (elocon)

Triamcinolone acetonide ointment 0.1% (kenalog
aristocort)

Hydrocortisone valerate ointment 0.2% (westcort)

Flurandrenolide ointment 0.05% (cordran)

Group 5 (Mid-Potency)

Fluticasone propionate cream 0.005% (cultivate)

Triamcinolone acetonide cream 0.1% (kenalog/
aristocort)

Hydrocortisone valerate cream 0.2% (westcort)

Betamethasone valerate cream 0.1% (valisone)

Flurandrenolide cream 0.025% (cordran)

Halcinonide cream 0.025% (Halog)

Group 6 (Low Potency)
Desonide 0.05% ointment or cream (tridesilon)

Group 7 (Least Potent)
Hydrocortisone cream or ointment 1%

tions or prolonged steroid application. Adverse
effects include skin atrophy, rosacea, striae, and can-
didiasis. In addition, hypothalamic - pituitary - adre-
nal axis suppression due to systemic absorption may
occur with prolonged topical steriod use over a large
body surface area. Studies have shown little hypo-
thalamic - pituitary - adrenal axis suppression with
mid-potency agents. Only Group 7 topical steroids
should be used for treatment of inflammatory condi-
tions involving the face, axilla, and perineum." A
specific topical medication that should be avoided in
children is Neomycin because of the high risk of con-
tact sensitization.

The efficacy of antihistamines in atopic dermati-
tis remains uncertain. During a one week trial in
children, Klein and Galant® showed that hydrox-
yzine produced a 30 to 50% reduction in pruritis, an
effect that was significantly greater than with place-
bo. Much of the therapeutic benefit of antihistamines
appears to be their sedative properties. Frosch et al®
compared combined therapy with cimetidine and
chlorpheniramine (H1 antagonist) to chlorpheni-
ramine alone in 16 patients with atopic dermatitis;
they failed to show any difference in pruritis. The
non-sedating antihistamines appear to be less effec-
tive in controlling scratching.

Multiple studies have been conducted looking at
the effectiveness of pimecrolimus,****” a selective
nonsteroid inhibitor of inflammatory cytokines, in
the management of atopic dermatitis. Schachner * et
al evaluated the effectiveness of pimecrolimus 0.03%
in 317 children ages two to 15 years with mild to
moderate atopic dermatitis. Based upon a global
atopic dermatitis assessment score at six weeks,
50.6% of the patients were treated successfully with
pimecrolimus compared to 25.8% in the control
group. Another study by Kaufmann* et al evaluated
the effectiveness of pimecrolimus 0.1% in 129
patients with severe atopic dermatitis. Pimecrolimus
reduced the dermatitis severity index at four weeks
by 71.5% compared to an increase of 19.4% in the
control group (P less than .001). In a study by Allen®
et al looking at the systemic exposure and tolerabili-
ty of pimecrolimus 0.1%, it was found that, in 81% of
children, pimecrolimus blood concentrations were
consistently below 1 ng/mL and more than half were
below the assay limit of quantification of 0.05
ng/mL. The most common adverse event related to
pimecrolimus was transient mild stinging at the
application site. Lastly, a study by Reitamo* et al
comparing the efficacy of pimecrolimus 0.03% and
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0.1% verses hydrocortisone 1% showed that both
concentrations of pimecrolimus were more effective
than hydrocortisone (P less than 0.001).
Pimecrolimus 0.1% was more effective than pime-
crolimus 0.03% (P less than 0.006).

Atopic dermatitis’s relationship with food hyper-
sensitivity has been a subject of confusion for some
time. In a study of a selected population of children
with eczema, up to 60% had evidence of food hyper-
sensitivity.” This was based on double blind, placebo
controlled food challenges. Another study based on
double blind, placebo controlled food challenges was
conducted by Bock and Atkins* and carried out for
over a 16 year period in 480 children. Thirty-nine
percent of the children with a history of adverse
reactions to food had documented adverse reactions
(urticaria, erythematous rashes, gastrointestinal or
respiratory complaints) on challenge. Reactions to
food challenges were evident within two hours after
ingestion. Approximately 75% of positive challenges
were to eggs, peanuts, and cows milk. It should be
recognized that the studies sited above may have
overestimated the incidence of food allergy induced
dermatitis since the study population was restricted
to a university based referral clinic where children
with more severe dermatitis are managed. It is likely
that less than 10% of all children with atopic der-
matitis and possibly 20% of those who have severe
disease have relevant food allergy. Sampson and
Jolie” showed a correlation between positive food
challenges and increased plasma histamine levels 30
minutes after food ingestion. However, histamine-
related reactions are often urticarial in nature and
eczematous reactions can not typically be document-
ed. The frequency of well defined eczematous reac-
tions after food challenge remains to be established.
Sampson and Scanlon® followed children placed on
a food avoidance diet after documentation of food
hypersensitivity. After one year, 25% of the children
lost all signs of clinical food hypersensitivity. After
two years, an additional 11% were no longer hyper-
sensitive. Serum IgE and positive skin tests were not
predictive of loss of symptoms; however, negative
skin tests have a 90% negative predictive value.”*

The skin of patients with atopic dermatitis
appears to be susceptible to certain infections, partly
because of mild immune dysfunction and partly
because scratching and excoriation spread the infec-
tion. Staphylococcus aureus, group A streptococcus,
herpes simplex (kaposi’s varicelliform eruption), sim-
ple warts, and molluscum contagiosum are the most

common agents. Studies reveal a staphylococcus colo-
nization rate of 93% on atopic dermatitis lesions and
a colonization rate of 76% on normal skin.

The natural course of atopic dermatitis suggests a
general tendency toward resolution with age.
Longitudinal studies of 15- to 24-year-olds have shown
clearing rates of 40%, but those with severe atopic der-
matitis are twice as likely to have persistent disease.
Cases persisting or beginning in the third decade of
life have little tendency to spontaneously cure.

Infections / Exanthems

Historically, before their etiologies were known, com-
mon exanthems were described by numbers: first dis-
ease: measles (rubeola), second disease: scarlet fever,
and third: rubella. The fourth disease has been rele-
gated to historical oblivion. The fifth disease (erythe-
ma infectiosum) is caused by parvovirus B19; the
sixth (roseola) is caused by human herpes virus 6.
Though there are more than 50 viral agents and sev-
eral bacterial and rickettsial infections that may cause
an exanthem, this discussion will be limited to the
most common and clinically significant ones.

Viral

Measles**

Prior to 1963, measles was the most common viral
exanthem of childhood, but in the U.S., measles
became a relatively rare disease, with a precipitous
decline with vaccine licensure.™™ However, epi-
demics began to reoccur in the late 1980’s, with
17,000 cases reported in 1989. To address this issue, a
two-vaccine schedule for measles (15 months and
four to six years of age) is recommended. Anders * et
al documented the “failure rate” of live attenuated

Measles
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measles vaccination administered to 2031 children
older than 12 months of age to be less than 0.2% (95%
CI 0 - 0.147%). Measles occurs in winter and spring
with an incubation period of one week. Illness is
manifested by a prodrome of three days with sys-
temic toxicity, prostration, high fever, coryza,
headache, photophobia, dry hacking cough, and
impressive conjunctivitis. Koplik’s spots, the pathog-
nomonic enanthem of measles, appear on the buccal
mucosa opposite the molars during the prodromal
period and fade within three days after the onset of
the rash. This nonpruritic exanthem begins behind
the ears and rapidly spreads caudad. As the rash
spreads, the discrete macules coalesce to produce a
confluent rash. After one week, the rash fades.
Attenuation of the illness occurs in children with par-
tial immunity (those who received a vaccine).

Rubella®**

In the U.S,, rubella has remained a relatively rare dis-
ease, though sporadic outbreaks do occur. It pro-
duces a relatively mild illness associated with an
exanthem. It’s real danger lies in severe fetal infec-
tion that can develop if infection occurs during early
pregnancy. In the first few weeks of pregnancy, the
chance of transmission is 30 to 50%; at five to eight
weeks, it is 25%, and from nine to 12 weeks, the risk
is 8%. Incubation is two to three weeks and typically
occurs during the spring. The prodrome consists of

malaise, cough, sore throat, low grade fever,
headache, and a pink maculopapular rash that
begins on the face with caudal progression. The rash
tends to fade as it spreads and is typically gone by
day four. Other clinical findings include suboccipital
and postauricular adenopathy and arthralgia (in 25%
of affected patients). Neutropenia is often present
and serologic tests are used to confirm diagnosis.
Unlike measles, where systemic toxicity and fever
are the rule, fever is less common in rubella.

Erythema Infectiosum (Fifths Disease)

Erythema infectiosum is a mildly contagious disease
caused by human parvovirus B19. It typically affects
school aged children (5 to 15 years of age).”* The
incubation period is usually one to two weeks with a
prodrome consisting of low grade fever, malaise, and
headache. A fiery red macular rash soon appears on
the cheeks (“slapped cheek”), lasts one to four days,
and is followed by a more generalized rash which
evolves into a distinctive, lacy, reticular pattern most
prominent on the extensor surfaces of the extremities.
The rash may wax and wane for up to three weeks.

Erythema Multiforme

Erythema Infectiosum
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Children with erythema infectiosum typically feel
well but constitutional symptoms, such as headache,
fever, sore throat, and coryza, occur in 5 to 15% of
patients. Arthritis®* is the most common complica-
tion in adults but is unusual in children. Lastly, this
infection is associated with transient aplastic crisis®***
in patients with hemolytic anemias, hemoglo-
binopathies (particularly sickle cell disease),” or idio-
pathic thrombocytopenic purpura,”*” as well as
intrauterine infection and fetal death” (risk ranges
from 3 to 10%) in pregnant women infected during
the first 20 weeks of gestation. Yoto et al” reported
epidemiological evidence suggesting that parvovirus
B19 may be the cause of acute hepatitis. It should be
noted that, when children have the rash of fifth’s dis-
ease, they are no longer infectious.

Roseola”**

Roseola is caused by human herpes virus 6 (the other
five human herpes viruses, herpes simplex 1 and 2,
varicella-zoster, cytomegalovirus, and Epstein-Barr
virus are also known causes of skin eruptions).
Roseola is the most common exanthem in children
under age three. Virtually all cases occur between six
months and three years of age, with most cases occur-
ring before age one. It is estimated that 30% of chil-
dren will develop this infection. The incubation peri-
od is one to two weeks and the illness classically pres-
ents with a fever of up to five days followed by pre-
cipitous defervescence and the appearance of a pink
maculopapular rash on the neck and trunk. Despite
the elevated temperature, affected children are bright-
eyed and do not appear to be acutely ill. Roseola cases
have also been documented without a preceding
febrile illness. The duration of the rash lasts one to
two days. Mild coryza, headache, and occipital/cervi-
cal/post-auricular adenopathy is common. Periorbital
edema, when present in a febrile otherwise non-toxic
child, is a useful clue during the pre-exanthematous
stage. A common complication (seen in approximately
6% of cases) is febrile seizures.

Varicella**7

Varicella is a common and highly contagious sys-
temic illness caused by the varicella-zoster virus. In
the U.S., approximately 3.5 million people contract
varicella each year. Half of the cases occur before age
five and 90% by 15 years, with peak incidence in late
winter and spring. After an incubation period of two
to three weeks, the illness begins with a low grade
fever and malaise. The characteristic skin eruption

begins as red macules that progress to discrete vesi-
cles surrounded by erythema. The eruption typically
begins on the face and trunk and spreads in succes-
sive crops centrifugally to the extremities over a
week long period. It is often accompanied by signifi-
cant pruritis. Lesions eventually crust over in five to
ten days. The presence of lesions in varying stages of
evolution and minimal distal extremity involvement
helps to differentiate chickenpox from smallpox.
Severe presentations of varicella may occur in chil-
dren receiving steroids and immunocompromised
patients. Such children are more likely to suffer
extensive eruptions and varicella pneumonia. The
Tzanck smear can demonstrate multinucleated giant
cells and, in questionable cases, can be used to con-
firm the diagnosis. In most cases, management of
varicella is directed at symptomatic relief of constitu-
tional symptoms and ameliorating pruritis.
Secondary bacterial infections, if present, should be
treated with antibiotics directed against
Staphylococcus aureus. Acyclovir may be effective in
treating varicella and has been shown to prevent vis-
ceral dissemination in immunocompromised chil-

Varicella

Varicella
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dren. A trial using oral acyclovir in otherwise healthy
children produced modest results in terms of defer-
vescence and lesion healing time.”” In a search of
three articles on this topic, acyclovir was associated
with a reduction in the number of days with fever (-
1.1 days, 95% CI -1.3 to -0.9) and in reducing the
number of lesions (-76 lesions, 95% CI - 145 to -8
lesions). Results were less supportive with respect to
the number of days to the relief of itching, and there
was no clinically important difference between acy-
clovir and placebo with respect to complications
associated with chickenpox. In summary, the clinical
importance of acyclovir treatment in otherwise
healthy children remains uncertain. Children with a
history of chickenpox in the first year of life have a
much higher incidence of zoster (shingles) in child-
hood (relative risk 2.8). The calculated incidence rate
of zoster by 12 years of age in children who acquired
varicella by one year of age in the Rochester study
was 4.1 cases per 1000. A higher rate was noted in
children who acquired varicella in the first two
months of life: 12 cases per 1000.” An important
point to consider is the association between vesicular
lesions noted on the tip of the nose (involvement of
the nasociliary branch of the trigeminal nerve) and
possible ocular involvement.

Herpes Simplex

The most common presentation of primary herpes
simplex in children (one to five years of age) is her-
petic gingivostomatitis (HSV-1), but infection may
also involve the eye (herpetic keratoconjunctivitis),
the external genitalia (HSV-2), and fingers (herpetic
whitlow). It should be noted, however, that oral
HSV-2 and genital HSV-1 infections have become
increasingly more common. Wrestlers are prone to
spread herpes infection to one another, a condition

Herpes Simplex

called herpes gladiatorum.

Treatment’” is usually symptomatic, though acy-
clovir may be prescribed to shorten the course of more
severe or recurrent disease. Recurrent HSV presents as
grouped vesicles near the site of primary infection,
and are often preceded by a burning or tingling sensa-
tion in the affected area. Triggering mechanisms
responsible for reactivation include febrile illness,
menses, stress, sunburn, or local trauma. Recurrent
infection differs from primary infection in the smaller
size of vesicles, their close grouping, and the usual
absence of constitutional symptoms. Neonatal herpes
usually develops when infants are delivered vaginally
to mothers who have genital herpes. About half of
these infected infants will have skin manifestations,
and half of these, if untreated, will either die or suffer
serious neurologic or ocular sequelae. Again, the
Tzanck smear can demonstrate multinucleated giant
cells and, in questionable cases, can be used to con-
firm diagnosis. Harel” et al conducted a randomized,
double blind, placebo controlled study exploring the
efficacy of acyclovir (15 mg/kg five times daily for
seven days) in 72 children (ages one to six years) with
confirmed H. simplex gingivostomatitis. Children
who received acyclovir had oral lesions for a shorter
period of time verses placebo (four vs. ten days, 95%
CI 4 - 8) and earlier disappearance of fever (one vs.
three days, 95% CI .8 - 3.2). Viral shedding was signif-
icantly shorter in the group treated with acyclovir
(one vs. five days, 95% CI2.9 - 5.1).7%7

Enteroviral Exanthems**

Enteroviral exanthems are the most common sum-
mertime exanthems. This group of viruses was previ-
ously divided into coxsackie, echo, and polioviruses,
but has now been unified within the picornavirus
family. The age of the child at the time of infection
appears to be significant in disease expression; exan-
thems are more common in younger children, where-
as aseptic meningitis is more prominent in older chil-
dren. The cutaneous manifestation is typically mor-
biliform, though vesicular and urticarial rashes have
been reported. The incubation period typically lasts
about one week and a prodrome is usually absent.
Fever, upper respiratory infection, conjunctivitis, and
vomiting /diarrhea are frequently seen. Common
complications include pericarditis, myocarditis, pleu-
rodynia, parotitis, hepatitis, pancreatitis, and
encephalitis. Hand-foot-mouth disease, also caused
by enteroviruses (most commonly coxsackie A16), is
manifested by malaise and fever with oral vesicles
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(severe odynophagia with associated anorexia), fol-
lowed by vesicles on the hands and feet. The diaper
area may be affected in infants.

Epstein-Barr Infections

In young children, an exanthem is seen in as many as
one-third of infected patients. Eighty to ninety per-
cent of adolescents with mononucleosis develop a
rash if amoxicillin/ampicillin is administered. After
an incubation period of one to two months, acute
infection begins insidiously with a high fever, con-
gestion, odynophagia, adenopathy, and
hepatosplenomegaly. The associated exanthem is
usually maculopapular and facial; peripheral/perior-
bital edema may be present (in 50% of cases). The
mono-spot test is unreliable in children younger than
four years of age and if symptoms have been present
for less than five days. Acute and convalescent EB
viral titers and the finding of atypical lymphocytosis
(seen in 70%) are supportive. It is purported that up
to a quarter of children with EBV may have concur-
rent beta-hemolytic streptococcal infection. Prescribe
a macrolide in this situation to avoid precipitating a
rash.

Bacterial

Evaluation And Treament

Staphylococcal Scalded Skin Syndrome (SSSS)™™
SSSS is a potentially life threatening, epidermolytic
toxin mediated systemic manifestation of a localized
infection with certain strains of S. aureus. Mellish and
Glasgow injected coagulase positive staphylococci
into mice; this produced erythema and a positive
Nikolsky sign (extension of a blister or removal of
epidermis after pressing is applied to the affected
area) in 12 hours, followed by bullae and exfoliation
in 20 hours. Though, at times, this disorder presents
with a scarlatiniform erythroderma that does not
progress to blistering; tender blistering and superfi-
cial denudation is more characteristic. SSSS is pre-
dominantly a disease of early childhood because
children lack antibodies against the organism, and
they are unable to metabolize and excrete the toxin
as well as adults, most cases are seen before age five
years. The cleavage plane for the skin sloughing in
SSSS is epidermal as opposed to that seen in Toxic
Epidermal Necrolysis (TEN) where the lower cleav-
age plane at the dermal-epidermal junction is associ-

ECZEMATOUS DERMATITIS

GENERALIZED

AE/ NO\

Exfoliative dermatitis | |

Hands & feet? |

NO

-

NO\

| Chronic or recurrent? |

I
NO

-

Contact dermatitis
Tinea pedis / manuum

Psorisis
Dyshidrotic eczema

Contact dermatitis
Autoeczematization

Atopic dermatitis
Lichen simplex chronica

Asteotic eczema reactions
Nummular eczema Scabies
Seborrheic dermatitis Pityriasis rosea
Chronic contact dermatitis Dermatophyte

Nummular dermatitis
Molluscum with
eczematous reaction

Photoallergy

This clinical pathway is intended to supplement, rather than substitute for, professional judgment and may be changed depending upon a
patient’s individual needs. Failure to comply with this pathway does not represent a breach of the standard of care.
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SCALP DERMATITIS
l I\’ | Adolescent & older |

l

| Newborn - Age 2 |

| Ages 21to 12 | Greasy scale in scalp, face
and intertriginous regions?
Greasy yellow ]
plaques on body folds? (MustR/O NO
T ) -
NO Tinea capitis) . L
¢ l Seborrheic Red, scaly plaques
dermatitis in scalp, +/ -
Seborrheic Bright red Positive plagues on elbows,
dermatitis plaques KOH and/or knees, nail changes?
on skin? fungal culture? T
| | NO
NO NO v

i i Atopic history
| Psoriasis | Dry scale? |Tinea capitis | Psoriasis and dry scale?
Family or personal Atopic dermatitis g |
history atopy? F Nf
|

g Atopic dermatitis | Tinea capitis
i Contact dermatitis

Atopic dermatitisl | R/O Tinea capitis |

| ExanTHEms

YES @
| Chronic? NO—> NO— | Localized?
Scarlet Fever L
Pityriasis rosea E YES \NO
Roseola infantum \
Erythema infectiosum —
Erythema multiforme Nonspecific viral Contact dermatitis | |Nonspecific viral
Molluscum contagiosum Drug rash (irritant or allergic)| [Drug rash
Tinea versicolor Scarlet fever Insect bites Pityriasis rosea
Rubeola Kawasaki syndrome Scabies Roseola
Varicella (early Epstein-Barr virus Papular urticaria Erthema multiforme
manifestation) Erythema multiforme Giannotti-Crosti Rubella
Hand-foot-mouth Rubeola Guttate psoriasis
v Rocky Mountain

Papular urticaria Spotted Fever

Tinea versicolor Disseminated gonorrhea

Molluscom contagiosum Dengue

Secondary syphillis Varicella (early

Lichen riticulus manifestation)

Mucha-Habermann

This clinical pathway is intended to supplement, rather than substitute for, professional judgment and may be changed depending upon a
patient’s individual needs. Failure to comply with this pathway does not represent a breach of the standard of care.
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ated with higher morbidity. The sites of S. aureus
infection typically involve the nasopharynx, umbili-
cus, urinary tract, or blood. Sudden onset of fever,
irritability, cutaneous tenderness (infant does not
want to be held), and scarlatiniform erythema (espe-
cially with perioral, periorbital, and neck involve-
ment) herald the syndrome. Flaccid blisters typically
develop within two days. Nikolsky’s sign and lack of
mucous membrane involvement are important clues
to the diagnosis. Therapy is directed toward the
elimination of the infection with anti-staphylococcal
antibiotics, supportive skin care, and attention to
fluid and electrolyte management; this will usually
ensure recovery within two weeks, leaving no resid-
ua. Any child who is toxic or has severe skin involve-
ment with marked denudation should be admitted
to the hospital. As in patients with burns, secondary
infection is an important consideration.

SSSS

Pitfalls To Avoid

1. “The only ocular consideration in children with
atopic dermatitis is Dennie-Morgan pleats and aller-
gic conjunctivitis.”

A peculiar association of atopic dermatitis is the ten-
dency toward early development of cataracts report-
edly seen in 4 to 12% of patients. These cataracts
appear much earlier in life than senile cataracts. They
mature rapidly, and usually affect the central lens of
both eyes. Studies have shown that long term use of
corticosteroids is not the cause of this phenomenon in
patients with atopic dermatitis.

2. “Contact dermatitis is as common in children as it is
in adults.”

Contact dermatitis is relatively uncommon in children
(incidence is 1.5% or one-eighth the incidence seen in
adults) and often patients with hand - foot dermatitis
are over-diagnosed as having allergic contact dermati-
tis. Children less than one year of age rarely respond
to contacts.

3. “The management of recalcitrant atopic dermatitis is
limited to doses of increasingly potent topical and
systemic steroids.”

Multiple studies have been conducted looking at
pimecrolimus, a selective nonsteroid inhibitor of
inflammatory cytokines effective in the management
of atopic dermatitis.

4. “Children with atopic dermatitis are only vulnerable
to secondary bacterial infections due to scratching.”

The skin of patients with atopic dermatitis appears to
be susceptible to certain infections partly because of

mild immune dysfunction and partly because scratch-
ing and excoriation spread the infection. Staphylococcus
aureus, group A streptococcus, herpes simplex
(kaposi’s varicelliform eruption), simple warts, and
molluscum contagiosum are the most common agents.

5. “Acyclovir is a very effective form of treatment in
children with chickenpox.”

Acyclovir may be effective in treating varicella and it
has been shown to prevent visceral dissemination in
immunocompromised children. A trial using oral acy-
clovir in otherwise healthy children produced only
modest results in terms of defervescence (a reduction
in the number of days with fever by little more than a
day) and number of lesions (reducing the number of
lesions by fewer than 80 lesions). Results were less
supportive with respect to the number of days to the
relief of itching and there was no clinically important
difference between acyclovir and placebo with respect
to complications associated with chickenpox. In sum-
mary, the clinical importance of acyclovir treatment in
otherwise healthy children remains uncertain.

6. “There is no difference in the way rashes present in
African Americans compared to Caucasians.”

Common cutaneous disorders may present differently
in African American patients, e.g., when compared
with Caucasians, the lesions of atopic dermatitis in
African Americans often occur on the extensor rather
than flexor surfaces, are grey rather than erythema-
tous, and are more elevated in appearance. Hypo and
hyperpigmentation are seen frequently in African
American patients with atopic dermatitis.
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Staphylococcal Toxic Shock Syndrome (TSS)***
Staphylococcal Toxic Shock Syndrome is caused by
localized infection or colonization with certain
strains of S. aureus and has occurred most commonly
in menstruating girls using tampons. Changes in the
manufacturing and use of tampons led to a decline
in staphylococcal TSS over the past decade, while the
incidence of non-menstrual staphylococcal TSS
increased. Non-menstrual TSS **and menstrual TSS
are now reported with almost equal frequency. A
TSS-like illness caused by group A beta-hemolytic
streptococcus has been reported in multiple case
reports (especially in association with varicella).®**-
%97 Toxins produced by staphylococcus and strepto-
coccus act as super-antigens that can activate the
immune system by bypassing the usual antigen-
mediated immune response sequence. The focal
infections reported in association with TSS include
empyema, osteomyelitis, peritonsillar abscess, cel-
lulitis, surgical wound infection (including postpar-
tum infection), insulin infusion site, infection in dia-
betics, and ear piercing.” In one study, 14 of the 57
reported cases of non-menstrual TSS in children
occurred in the setting of an upper airway infection,
such as bacterial tracheitis®***® or sinusitis. (Please see
the September 2006 Pediatric Emergency Medicine
Practice issue,” A Killer Sore Throat: Inflammatory
Disorders of the Pediatric Airway” for management
and treatment of these diseases). Based on the
Edwards-Jones” study of 14 children who developed

Table 5. Toxic Shock Syndrome: Case Definition

1. Fever greater than 38.9°C
2. Diffuse macular erythroderma
3. Desquamation one to two weeks after onset of ill-
ness, especially on palms and soles
4. Hypotension (systolic blood pressure less than fifth
percentile)
5. Involvement of three or more organ systems:
 Gastrointestinal (vomiting or diarrhea)
» Muscular (severe myalgia or CPK greater than two
times normal)
» Mucous membranes (vaginal, oropharyngeal, or
conjunctival hyperemia)
* Renal (BUN or creatinine greater than two times
normal)
* Hepatic (total bilirubin, SGOT or SGPT greater
than two times normal)
» Hematologic (platelets less than 100,000)
* Central Nervous System (altered mental status
without focal neurologic signs)
6. Negative results on the following tests:
* Throat, CSF cultures
* Serologic tests for rocky mountain spotted fever or
measles

TSS in two British burn units, children with burns
appear to represent a group at relative risk. TSS char-
acteristically presents with abrupt onset of high fever
associated with vomiting, diarrhea, headache, pro-
found myalgia, strawberry tongue, conjunctival
injection, and significant hypotension. Potentially
fatal complications include refractory shock, renal
failure, DIC, and ARDS. Cutaneous manifestations
are prominent in TSS and include a flexurally accen-
tuated scarlatiniform exanthem which initially
appears on the trunk but generally spreads to the
arms and legs. Edema of the palms and soles is com-
mon and desquamation of the hands and feet is usu-
ally seen within three weeks of presentation.
Reversible alopecia and shedding of fingernails has
been described in 25% of patients with TSS. For strict
definition, each of the first four criteria detailed in
Table 5 must be met and organ system dysfunction
in three areas as shown in criterion.

According to Reingold, the reported case fatality
rate in children has fallen from 15% to 3% since the
early reporting of TSS," considerably lower than the
mortality rate in adults (30 to 80%). In spite of the
national publicity over linkage with specific tampon
usage, data regarding this linkage is relatively poor,
and suggestions that changes in the choice or use of
tampons will prevent TSS are unproven. Early recog-
nition of this disease is important, because the clini-
cal course is fulminant and the outcome depends on
the prompt institution of therapy. Management of
the child with TSS includes hemodynamic stabiliza-
tion and appropriate antimicrobial therapy to eradi-
cate the bacteria. Supportive therapy, aggressive
fluid resuscitation, and vasopressors remain the
main elements. Further research is being conducted
looking at agents that block super-antigens, such as
intravenous immunoglobulin that contains super-
antigen neutralizing antibodies.

Streptococcal Scarlet Fever (SSF)*+*

SSF is caused by a phage infected, pyogenic exotoxin-
producing group A beta-hemolytic streptococcal
infection; SSF occurs predominantly in young chil-
dren (age less than 10 years) and is associated with
pharyngitis. It presents with abrupt onset of fever,
headache, vomiting, and odynophagia. An enanthem
develops with bright red oral mucous membranes,
palatal petechiae, and a strawberry tongue. A flexu-
rally accentuated (Pastia’s lines) exanthem develops
one to two days after the onset of the fever and has a
sandpaper-like texture. Facial flushing with circum-

EBMedicine.net ®* March 2007

Pediatric Emergency Medicine Practice®



oral pallor is often apparent. In dark-skinned individ-
uals, the exanthem is often only visible on the palms
and soles, where pigmentation is less pronounced. In
other areas, the rash may be difficult to appreciate
and has the texture of “goose flesh.” The exanthem
resolves in five days. Postexanthematous desquama-
tion, especially on the palms and soles, begins as the
rash fades after two weeks. The diagnosis of SSF is
made by identifying the characteristic clinical features
along with isolating the group A streptococcal infec-
tion from the pharynx. It should be noted that a simi-
lar syndrome, staphylococcal scarlet fever, has also
been described. It closely resembles streptococcal
scarlet fever from which it can be differentiated by
the absence of streptococcal disease and the lack of
desquamation. Penicillin (macrolide if allergic)
remains the treatment of choice for streptococcal scar-
let fever and beta-lactamase-resistant penicillin for
the staphylococcal variant.

Scarlet Fever Tongue

Meningococcemia
Meningococcemia may present with an influenza-like

illness with fever, myalgia, arthralgia, and a promi-
nent cutaneous eruption (in two thirds of patients).
The eruption consists of morbiliform macules and
papules, leading to confusion with viral exanthems.
Petechial or purpuric lesions are more typical in
meningococcemia and may be indistinguishable from
the lesions of gonococcemia. The trunk and lower
extremities are the most common affected sites but
petechiae may also appear on the face, palms, and
mucous membranes. More extensive hemorrhagic
lesions are seen in fulminant meningococcemia and a

progressive increase on all areas of the body may be
followed by coalescence of lesions to form large
ecchymotic areas. Rapid diagnosis can be accom-
plished by identifying the gram negative diplococcus
from gram stained material obtained from character-
istic petechial lesions. A prospective study of fever
and petechiae in 190 children found that invasive
bacterial disease (including meningococcemia) was
more likely when the petechiae involved the lower
extremities; no child with petechiae only above the
nipples had invasive bacterial disease. If meningococ-
cemia is suspected and the child is clinically stable,
obtain blood and CSF cultures, start IV penicillin, and
hospitalize the patient.

Impetigo

Impetigo is the most common cutaneous infection in
children and is caused by staphylococcus or strepto-
coccus. Impetigo, most commonly seen in late sum-
mer and early fall, is highly contagious and spreads
readily over the skin surface of affected children.
Children of preschool age are typical victims, partic-
ularly those who have sustained bites, abrasions, and
lacerations. It is more common in warm humid cli-
mates, thus, children living in the southern U.S. are
more commonly affected. It begins as small painless
macules, commonly near the nose and mouth, which
then progress to blisters. The blisters may rupture,
releasing a serous fluid which dries to form the char-

Impetigo
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acteristic honey colored crust. Topical antibiotics,
such as mupirocin, are often sufficient; however,
extensive lesions may be treated with oral anti-
staphlococcal antibiotics. The nose is a reservoir for
staphylococci in asymptomatic children, thus,
intranasal mupirocin may be used for prophylaxis in
patients who develop recurrent impetigo. A meta-
analysis study by George et al""" demonstrated that
topical antibiotics were more effective than placebo
(OR 2.69, 95% CI 1.49 - 4.86). While S. aureus can be
cultured from over half of impetiginous lesions in
bullous impetigo, S. aureus is generally present in
pure culture. The bullae are initially filled with a clear
fluid which rapidly becomes cloudy. Bullae tend to
spread locally, though this process may be accelerated
when the cutaneous barrier is breached by varicella
and insect bites. The thin blister roof is lost relatively
early so that most lesions dry up quickly without the
build-up of debris and crusts. Acute glomeru-
lonephritis is the most significant complication of

streptococcal impetigo, though this is uncommon. On
the other hand, the risk of developing nephritis fol-
lowing skin infection with a nephritogenic strain of
strep is up to 28%. Lastly, although systemic antibi-
otics help eliminate cutaneous strep, they do not
appear to prevent glomerulonephritis.

Folliculitis

Folliculitis is an infection of the hair follicles and is
usually caused by staphylococcus. Folliculitis most
commonly involves the scalp, face, buttocks, and
extremities in children. Clinically, it appears as follic-
ular erythematous papules and pustules. Treatment
entails bathing with antibacterial soaps and the
application of topical antibiotics, though systemic
anti-staphylococcal antibiotics may be required for
persistent or recurrent cases.

Disease Usual Age | Season Morphology Distribution Associated Findings
Rubeola infant - winter - confluent erythematous begins on the face Kopliks spots, toxic
young adult | spring macular papular spreads caudad appearance, cough,
fever
Rubella young spring non confluent pink papules | begins on the face postauricular / occipital
adults spreads caudad adenopathy, headache
Fifth’s Ds 5to 15 years| winter - slapped cheek, reticulate usually arms / legs, may | wax / wane rash over
spring erythema / macular be generalized several weeks, arthritis,
papular headache
Roseola 6mo to 3 spring - fall macular papular rash when | trunk, may be postauricular
Years fever declines generalized adenopathy
Varicella 1 to 14 years| winter - vesicles on an begins on scalp / face, pruritic
spring erythematous base, then spreads to trunk, then
crusts extremities
Enteroviral young summer - macular papular usually generalized myocarditis, aseptic
fall meningitis, pleurodynia
Adenovirus | 5 monthsto | winter - morbiliform generalized URI
5 years spring
EBV young - any morbiliform trunk, extremities post cervical,
teen hepatosplenomegally
Staph neonates any acute tender erythroderma | diffuse conjunctivitis, rhinitis
scalded skin | and infants
Toxic shock | teens any erythroderma generalized hypotension, myalgia,
vomiting, diarrhea
Scarlet Fever | school age | fall - spring | diffuse erythema, facial with circumoral exudative pharyngitis,
sandpaper texture pallor, linear erythema palatal petechiae,
in skin folds abdominal pain
Meningococc-| less than winter - petechiae, purpura trunk, extremities, palms,| meningismus, shock
emia 2 years spring Soles
Rocky Mt any summer maculopapular, petechial wrist, ankle, palms, CNS, pulmonary, cardiac
Spot Fever soles, trunk later involvement
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Erysipelas

Erysipelas is a distinctive form of cellulitis caused by
group A beta-hemolytic streptococcus. Erysipelas
begins as a tense, painful, bright red plaque which
spreads rapidly with distinct elevated borders. The
skin is indurated, shiny, and warm. Although this
infection has a predilection for the face in adults,
erysipelas may involve any part of a child’s body,
though the extremities are most commonly affected.
The onset of fever and prostration may be abrupt and
bacteremia is common. Penicillin is the drug of choice,
though macrolides or clindamycin are alternatives.

Erysipelas

Cellulitis
While erysipelas is characterized by distinct borders,
cellulitis caused by S. aureus and streptococcus tend to
have indistinct non-elevated borders. It is character-
ized by erythema, swelling, and tenderness and usu-
ally occurs as a complication of a breach in the cuta-
neous barrier (trauma). Lymphangitis is common and
regional lymphadenitis is frequently identified. Facial
cellulitis in young children (ages three months to three
years) is often caused by Hemophilus influenza type
B. In 50% of cases, this form of cellulitis has a purplish
hue. Children with facial cellulitis appear ill; in an
article by Ginsberg et al," two thirds of the 72 patients
with facial cellulitis had otitis media, and blood cul-
tures were positive for H. Flu in 86% as were 5 of 66
CSF cultures. Five studies looking at the effectiveness
of conjugate vaccines for preventing H. Flu type B
infections verified its safety and effectiveness. ™™
Swelling and erythema of the soft tissues sur-
rounding the eye is another important localized cel-
lulitis of childhood. The potential to spread the infec-
tion into the orbit is a primary concern. Most com-

monly caused by staphylococcos and streptococcus,
this infection follows sinusitis, most notably ethmoid
sinusitis, which allows the spread of infection to the
orbit when the lamina papyracea is breached. Orbital
cellulitis is a much more serious infection and is
manifested by opthalmoplegia and proptosis. If clini-
cal differentiation remains unclear, orbital CT is often
required.

Summary

This concludes Part I of “Childhood Rashes That
Present To The ED.” Part I, covering fungal rashes,
granuloma annulare, Kawasaki disease, insect relat-
ed rashes, pediculosis, drug related hypersensitivity
syndromes, pityriasis rosea, molloseum contagio-
sum, warts, and neoplastic diseases of the skin, will
be published next month.
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CME Questions

17. Which statement regarding the penetration of
corticosteroids placed on intact skin is true?

a. Topical agent vehicle (petrolatum vs.
hydrophilic cream) may affect systemic
absorption/potency

b. Non-occlusive dressing may affect systemic
absorption/potency

c. Application on the palms/soles increases pen-
etration of corticosteroids

d. Systemic absorption of topical corticosteroids
has little to do with the age of the child

18. An example of a low potency topical steroid is:

a. 0.1% valisone
b. 0.2% westcort
c. 0.05% desonide
d. 0.5% aristocort

19. Acute management of atopic dermatitis includes:

a. Topical steroids

b. Removal of known irritants
c. Skin moisturizers

d. All the above

20. A study by Reitamo comparing 1% hydrocorti-
sone with pimecrolimus (0.03% and 0.1%)
showed that pimecrolimus was:

a. Equally effective
b. Less effective

c. Ineffective

d. More effective

21. Seborrheic dermatitis may be differentiated from
atopic dermatitis by:

a. Milder pruritis in seborrheic dermatitis

b. Onset during infancy in seborrheic dermatitis

c. Diaper area involvement in seborrheic der-
matitis

d. Scalp and forehead involvement in seborrheic
dermatitis

e. All of the above

22. According to Fisher, the most common cause of
contact dermatitis is:

a. Rhus plants
b. Nickel

c. Rubber

d. Cosmetics

23. Tzanck smears may be helpful in the diagnosis
of:

a. Herpes infection
b. Scabies

c. Fungal infection
d. Staph infection

24. Atopic dermatitis typically affects what area in
infants?

a. Flexural surface of the extremities
b. Hands and feet

c. Face

d. Antecubital and popliteal fossae

25. The following infections are manifested by an
exanthem EXCEPT:

a. Roseola

b. Scarlet fever
c. Varicella

d. Fifth’s disease
e. Rubella

26. Features which may help to differentiate rubella
from rubeola include:

a. Patients with rubella are often less toxic /
febrile

b. Leukopenia

c. Rubella may prove harmful to the unborn
fetus

d. Non-productive cough with viral URI like
symptoms (rhinorhea)

e.Aand C

27. A positive “Nikolsky” sign may be manifested in
which infection?

a. Rubella

b. Epstein-Barr Viral infection

c. Staphylococcal Scalded Skin Syndrome
d. Toxic Shock syndrome

e. Enteroviral infection

28. The following may be caused by staphylococcus
EXCEPT:

a. Scalded skin syndrome
b. Toxic shock syndrome
c. Cellulitis

d. Impetigo

e. Scarlet Fever

29. Features which are important to identify before
considering a clinical diagnosis of Toxic Shock
Syndrome include:

a. High grade fever often greater than 39°C

b. Severe myalgia often with CPK elevation

c. Renal abnormalities often with elevated BUN
d. Hypotension

e. All the above

30. A child with a febrile illness placed on amoxi-
cillin presents to you with a generalized truncal
rash. Which illness should be included on your
differential diagnosis?

a. Epstein-Barr virus
b. Rubella
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c. Varicella
d. Coxsackie
e. Scarlet fever

31. A child with sickle cell anemia would be at par-
ticular risk if he was diagnosed with:

a. Fifth’s disease
b. Rubella

c. Varicella

d. Roseola

e. Scarlet fever

32. Acyclovir may be a considered for which of the

following infections?

a. Roseola
b. Varicella

c. Enteroviral infection

d Herpes Simplex
e.Band D

Class Of Evidence Definitions

Each action in the clinical pathways section of Pediatric Emergency
Medicine Practice receives a score based on the following definitions.
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» Always acceptable, safe
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effectiveness

Level of Evidence:
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