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PEDIATRIC DERMATOLOGY

Erythema Toxicum Neonatorum Revisited

Aaron J. Morgan, MD; Christopher J. Steen, MD; Robert A. Schwartz, MD, MPH; Camila K. Janniger, MD

Erythema toxicum neonatorum (ETN) is a common
neonatal dermatologic disorder that usually is
evident within the first 48 hours of life. Character-
istic lesions include erythema, wheals, papules,
and pustules. This transient rash resolves spon-
taneously without sequelae over the course of a
week. Histologically, ETN shows an abundance of
eosinophils. Although it has been recognized and
described for centuries, the etiology and patho-
genesis of ETN remain unclear.
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recognized for centuries. Ancient Mesopotamian

physicians attributed this rash to “nature’s
method of cleansing the child of the impure blood
of the mother.”! Bartholomaeus Metlinger, a 15th
century pediatrician, is recognized as one of the first
physicians to document the condition.? In 1752, the
British physician William Smellie, theorized that
what nurses referred to as “the red gum” in London,
England, and “the hives” in Scotland was merely a
reaction to meconium remaining on the neonate’s
skin.’ Since then, it has been known as erythema pap-
ulatum?*; erythema dyspepsicum’; erythema neonatorum
allergicum®’; urticaria neonatorum®; and ultimately
ETN, a term coined by Carl Leiner in 1912.°

| r rythema toxicum neonatorum (ETN) has been

Epidemiology

Erythema toxicum neonatorum affects neonates of
all races and ethnicities worldwide. The incidence
is reported to range from as low as 3.7% to as high
as 72%.'91 Results of a survey of 900 neonates in
India demonstrated an incidence of 20.6%. In this
study, ETN was ranked the sixth most common
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lesion of neonates after Epstein pearls (88.7%),
mongolian spots (62.2%), milia (34.9%), sebaceous
hyperplasia (31.8%), and salmon patches (28.4%),
respectively.”” Another evaluation of 620 healthy
term infants sampled in Milan, Italy, reported an
incidence of 23%. This study evaluated neonates only
during the first 3 days of life and thus likely provided
an underestimate of the actual incidence.’> A 1986
study reported that 40.8% of 5387 Japanese neonates
examined over 10 years were affected by ETN. In this
evaluation, ETN was the most common dermatologic
condition noted in neonates.'* A study of the epide-
miology of ETN examined 783 Chinese neonates and
determined the incidence to be 43.7%."

There appears to be no notable racial, ethnic,
sexual, or seasonal predilection. However, some stud-
ies demonstrate higher incidence rates of ETN in
males than females.">'® In 356 Spanish newborns,
25.3% had ETN (61.9% male and 38.1% female).'®
Therefore, if a sexual discrepancy exists in individuals
affected by ETN, the margins appear to be small.

The only pivotal factors associated with an
increased relative incidence of ETN are increased
birth weight, size, and gestational age. Of 270 new-
borns examined in Los Angeles, California, the inci-
dence of ETN increased from 0% to 55% as the birth
weight increased from 1500 to 2500 g. This analysis
also found that as the gestational age increased from
30 weeks or less to 42 weeks or more, the incidence
increased from 0% to 59%.!7 Several studies have
confirmed that higher incidence rates of ETN are
seen in term infants and neonates weighing more
than 2500 g compared to neonates of lower birth
weight and gestational age.!>!%1>17:18

Etiology

The etiology of ETN remains the most elusive
of its features. Erythema toxicum neonatorum has
been known by many names reflecting numerous
etiologic theories. In 1752, Smellie’ believed that
“the red gum” was due to meconium remaining on
the skin of newborns because of insufficient cleans-
ing. Interestingly, approximately 200 years later,
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Keitel and Yadav'® postulated that “our preoccupa-
tion with cleanliness” and the vigorous removal of
the vernix caseosa contribute to the development of
dermatoses such as ETN. In 1912, Leiner’ stated that
what was termed erythema dyspepsicum by Moro® in
1910 may be a manifestation of the systemic absorp-
tion of enterotoxins in newborns with dyspepsia. Fur-
thermore, in 1927, Mayerhofer and Lypolt-Krajnovic®’
compared erythema neonatorum allergicum to the
allergic nature of serum sickness.

Because of the predominance of eosinophilic infil-
trates in ETN, some believe allergy to be the under-
lying mechanism. Various possible allergens have
been suggested, including vaginal secretions, infant
formula, medications taken during pregnancy, and
toxins both in utero and the environment, yet none
have been substantiated. It has been determined that
ETN is not affected by mode of feeding, medications,
or method of skin care.! Erythema toxicum neona-
torum present at birth has been cited as evidence
suggesting that the condition develops independent
of allergens in the environment.” Furthermore, a
survey of relatives of neonates with ETN found no
notable relationship between ETN and family history
of atopy.'” Thus, Keitel and Yadav'® considered ETN
“a transient adjustment reaction of the newborn skin
to mechanical or thermal stimulation.”

Still, others remain convinced that environmental
stimuli play a role. A Chinese study of the epide-
miology of ETN implicated various environmental
factors.”” Significantly increased rates of ETN were
demonstrated among neonates with the following
characteristics: term infant (P<<.05), first pregnancy
birth (P<<.001), birth in the summer and autumn
months (P<.005), fed with milk powder substitute or
a mixed diet (P<<.001), and vaginal delivery (P<.001).
This study also suggested that the length of labor in
neonates born by vaginal delivery is significantly cor-
related with the severity of ETN (P<.001)."

Because cultures fail to yield any pathogens,
there has been little speculation that ETN may be
triggered by microorganisms. However, with the
utilization of modern technology, the possible role
of microorganisms in the development of ETN is
becoming more apparent. Immunohistochemical
analysis has identified a number of inflammatory
mediators involved in the pathogenesis of ETN,
including IL-1a; IL-1B; IL-8; eotaxin; aquaporins
1 and 3; psoriasin; and nitric oxide synthases 1, 2,
and 3.2?? The presence of these mediators sug-
gests activation of the cutaneous immune system in
response to microorganisms.*?

In a 2005 study, Marchini et al”® examined neo-
nates with ETN using microbial cultures as well as
scanning and transmission electron microscopy. They
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found microorganisms (likely staphylococci) local-
ized to the follicular epithelium and internalized into
surrounding immune cells. Therefore, it was suggested
that ETN is a cutaneous immune reaction to “an
acute, transitory attack of the commensal microflora”
that penetrate the newborn skin via hair follicles.?’

Clinical Manifestations

Erythema toxicum neonatorum is self-limited, usu-
ally beginning within 2 days of birth and resolving
entirely within 6 days.®"!! Occasionally, it appears at
birth or 2 days later.!'17?02427 Recurrence occurs in
up to 11% of neonates, between 5 and 11 days after
the original eruption.! This transient neonatal rash is
asymptomatic and resolves without sequelae.

Erythema toxicum neonatorum has been described
as consisting of 2 variations: erythematopapular and
pustular.’® It occurs throughout the body, typically
involving the face, trunk, and thighs; the palms,
soles, and genitals are spared.'®?’ This pattern of
involvement may be related to the distribution
of hair follicles.?

The condition usually begins as erythema on
the cheeks that rapidly spreads to the forehead and
extremities. Erythema may be more difficult to detect
on darker skin.'” Within a few hours, macules tend to
appear within and external to the erythema, beginning
on the cheeks. A blotchy appearance ensues as the
macules become confluent. These macules blanch on
pressure and may resemble urticaria on the trunk.!!

Erythematous macules often are evanescent, but
where they persist, small central papules tend to
appear. The papules are of a firm consistency and
coloration evolves from pink to white or yellow
within 24 hours. The papules also may arise de novo.
Some papules may become superficial pustules,
particularly on the skin of the back, buttocks, and
abdomen. Although unusual, pustules may become
secondarily infected. Pustules are 2 to 4 mm in
diameter and contain pale yellow material. They are
composed of more than 50% eosinophils. Peripheral
blood eosinophilia of at least 7% and up to 15%
frequently coexists.!®

Erythema toxicum neonatorum was described in a
neonate weighing 3150 g, presenting 2 days after birth
and recurring for the final time as a papulopustule on
the forehead on the 14th day (Figure). The neonate was
a healthy term infant born to a 36-year-old primiparous
woman by rapid and uncomplicated labor at 39 weeks’
gestation and had an Apgar score of 9 at 5 minutes.

Diagnosis

The diagnosis of ETN usually is clinically evident. A
cytologic specimen of pustule contents shows numer-
ous eosinophils, with or without a small number of



A solitary vesicle of erythema toxicum neonatorum on
the forehead of a 2-week-old neonate.

neutrophils."! The pustules do not contain less than
50% eosinophils and can approach 95%.!® When the
diagnosis is not clinically evident, a more thorough
evaluation must be done to rule out an infectious
etiology, which may include a workup to exclude sepsis;
cultures of the pustules for bacteria, viruses, and fungi;
serologic testing for neonatal varicella; and histologic
evaluation including Wright and Gram stains.

Histopathology

Microscopic evaluation of erythematous macules
and patches shows superficial dermal edema with
a mild diffuse and perivascular eosinophilic infil-
trate.”> A few neutrophils, macrophages, and lym-
phocytes also may be evident. Papules display mild
hyperkeratosis and a more pronounced edema with
eosinophilic infiltration. The superficial layer of
the pilosebaceous unit is most intensely involved,
whereas the isthmus and inferior segment are, in
general, completely spared. Hair follicles, eccrine
glands, and ducts tend to be strongly affected. Pus-
tules are subcorneal or intraepidermal and are asso-
ciated with the pilosebaceous orifice in most cases.
These pustules contain more than 50% eosinophils
and a few neutrophils.?’

Differential Diagnosis
The differential diagnosis includes sepsis, staphylo-
coccal folliculitis, miliaria rubra, miliaria crystallina,
pustular miliaria, congenital candidiasis, acne neona-
torum, transient neonatal pustular melanosis (TNPM),
infantile acropustulosis, neonatal varicella, and occa-
sionally incontinentia pigmenti (Table).*®
Transient neonatal pustular melanosis and incon-
tinentia pigmenti should be easy to distinguish from
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ETN. The former is present at birth and often
involves the palms and soles, lacks an erythema-
tous component, and shows only neutrophils and
cytologic debris.”> However, TNPM and ETN
may occur together. In addition, cases of TNPM
have been described with the histologic features
of ETN.*>3¢ It has been suggested that TNPM may
represent a precocious form of ETN.* Incontinentia
pigmenti has vesicles filled with eosinophils but is
more common in boys, is rarely pustular, and appears
in a linear and more persistent pattern than ETN.!

Infantile acropustulosis can be differentiated
from ETN by the distribution. Erythema toxicum
neonatorum typically spares the palms and soles, while
infantile acropustulosis characteristically involves the
acral surfaces. Staphylococcal folliculitis, congeni-
tal candidiasis, and neonatal varicella are infectious
processes and histologic examination can be used
for differentiation.?’

Treatment

To ease parental concern, it is important to educate
them of the transient nature of the rash. Antihis-
tamines have been shown to alter the duration
of ETN.!® However, the use of antihistamines is
unnecessary and is not recommended because the
rash does not seem to bother the child. The most
useful therapy remains reassurance of the caregiv-
ers that the eruption is benign and will resolve
without sequelae.?

Differential Diagnosis of
Erythema Toxicum Neonatorum

Acne neonatorum
Congenital candidiasis
Infantile acropustulosis
Incontinentia pigmenti
Miliaria crystallina
Miliaria rubra

Neonatal varicella
Pustular miliaria

Sepsis

Staphylococcal folliculitis

Transient neonatal pustular melanosis
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