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KEY POINTS

� The comorbidities of atopic dermatitis in early childhood include allergic phenotypes as seen in the
atopicmarch, dry skin, ophthalmologic findings, infectious, psychiatric, andcomorbid skin diseases.

� Although it is not completely proven, the availability of more options and earlier disease control are
expected to result in less severe disease overtime.

� Vaccination, growth and development, tactile sensation development, and facial skin care during
teething represent specific age-based challenges in children under the age of 2 years.
INTRODUCTION syndrome (NRDS) and neonatal hyperbilirubine-
Atopic dermatitis (AD) is a common inflammatory
skin condition associated with genetic and envi-
ronmental factors that trigger onset. Eighty
percent of cases occur before the age of 6 years,
60% in the first 12 months of life,1 and the lifetime
prevalence of AD in children ages 3 to 11 years is
20%.1 Consequently, early childhood disease,
that is, AD before the age of 6 years, is important,
not only due to incidence, but also due to the early
interventions that could modify lifetime risk of
comorbidities and AD disease severity.

TRIGGERS

A recent hospital-based study addressed triggers
for AD in young children. These included neonatal
hyperbilirubinemia, neonatal respiratory distress
syndrome, neonatal infection, and infection during
childhood, all of which had effect on onset of
symptoms and persistence in early childhood
(until age 5 years).2 Immunoglobulin E (IgE) levels
were also raised by neonatal respiratory distress
a Government Medical College, Bhavnagar, India;
c Department of Dermatology, Northwell Health, 101
USA; d Department of Dermatology, Icahn School of Me
NY 10028, USA
* Corresponding author.
E-mail address: drsilverberg@yahoo.com

Dermatol Clin 42 (2024) 611–617
https://doi.org/10.1016/j.det.2024.05.003
0733-8635/24/� 2024 Elsevier Inc. All rights are reserved,
and similar technologies.

Descargado para Irene Ramírez (iramirez@binasss.sa.cr) en National Library 
2024. Para uso personal exclusivamente. No se permiten otros usos sin au
mia, with contribution to disease activity in that
population.2 Malassezia overgrowth (ie, sebor-
rheic dermatitis), although the mechanism for
this is not fully elucidated, has been linked to
onset and aggravation of AD.3 Seborrheic derma-
titis (cradle cap) is very common in young children,
and this may be considered the herald of new-
onset AD for many young kids. Molluscum conta-
giosum infections have been associated with
new-onset AD, particularly in the popliteal area,
for children aged under 5 years, and flaring of
existent AD.4
PRESENTATION

The cardinal features of AD are itching that is often
referred to as “itch that rashes” and dryness of the
skin.5,6 Atopic stigmata are typical skin signs, not
pathologic themselves, that indicate an atopic
diathesis. These include dry skin, hyperlinearity
of the palms and soles, infraorbital double eyelid
crease, periorbital halo formation, facial pallor,
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rarefaction of the lateral portion of the eyebrow,
and white dermographism.7

The first consensus-based definition of AD was
collated by Hanifin and Rajka in their seminal
work.8 The clinical features included 4 major
criteria: pruritus, which remains a universal feature,
typical morphology and distribution which we will
review later as it pertains to different racial/ethnic
differences in early childhood, chronic relapsing
course, and personal/family history of atopy. The
minor features included a list of 16 clinical param-
eters, many of which addressed life-course and
co-morbid disease in children with early-onset
AD. Therefore, we do not seemany of these criteria
in early childhood. The presentation and specific
criteria noted in early childhood have been
addressed in multiple studies worldwide. In addi-
tion to pruritic dermatitis, features of xerosis
(xerosis, Dennie–Morgan folds, hyperlinearity, ich-
thyosis vulgaris, keratosis pilaris, white dermogra-
phism), and sensitivity (environmental aggravation,
wool intolerance) lead to symptoms early on, but
tendency to infections becomes prevalent in early
childhood. Association of AD with upper respira-
tory infections, warts, molluscum, and Strep phar-
yngitis has been reported. Some atopic locations
are notably more common for younger children.
In China, eyelid dermatitis (49.8%), retroauricular/
infra-auricular fissures (44.8%), and scalp derma-
titis (49.7%) were more common in infantile pa-
tients with AD. Asthma became increasingly more
common with age, while food allergies had the
greatest prevalence in younger children and
reduced with time.9 While not as frequent, scalp
dermatitis and ear fissuring were also recorded
by Wahab and colleagues highlighting these
features in Asian children worldwide.10 Persistent
disease has been noted to have a negative effect
on early-childhood height and weight.2 In India,
95% of children with AD present with xerosis and
55% with pityriasis alba, highlighting pigmentation
as an important form of AD in children.11 Xerosis is
noted in 100% of children from Sweden.12 Dennie–
Morgan folds affected 80% of children in that
study. In Bangladesh, studies of childhood AD
highlighted xerotic features including hyperlinear-
ity, ichthyosis vulgaris, and keratosis pilaris and a
tendency toward cutaneous infections in 80%.10

Hyperlinearity was seen in almost half of children
from Thailand supporting this as a frequent feature
in Asian children.13

In the Copenhagen Prospective Study on
Asthma in Childhood, involving pregnant women
with a history of asthma and infants during the first
month of age, it was found that the progression of
skin region involvement in infants who develop AD
begins on the scalp, forehead, ear, and neck in a
ado para Irene Ramírez (iramirez@binasss.sa.cr) en National Library of Hea
24. Para uso personal exclusivamente. No se permiten otros usos sin autorizac
Balaclava-like pattern, continuing to the extensor
sides and trunk, finally affecting the flexor sides
of the extremities.14

In fair-skinned children, variants of dermatitis
favor erythematous, oozing plaques, which may
become lichenified with time and feature excoria-
tions. In darker skinned children, erythema is often
obscured by baseline pigmentation. This results
in violaceous lesions, prominence of hyperpigmen-
tation, and follicular variants of AD wherein the
hair follicles become prominent with overlying
extremely pruritic papules. A recent study from
Genoa focusing on AD in children of color noted
intense xerosis, xerosis-related features such as
nummular eczema, prurigo nodularis-type lesions,
and extensor site eczema as specific to kids of co-
lor.15 Other variants that vary in darker skinned chil-
dren include more frequent presence of nummular
variants, lower rates of patch testing referral, and
delays in therapy with lower access to care that is
associated with greater usage of emergency
room visits, and greater disease severity in black
and Hispanic children in the United States.16–19 In
fact, on highly pigmented skin, the characteristic
erythema appears gray (“ashy”) or dark brown
rather than red as in Caucasians.7,20,21

One difficult-to-treat situation of AD is the com-
bination with irritant contact dermatitis of the face.
This type is associated with extensive open, weep-
ing lesions of the skin of the cheeks, chin, and up-
per chest where copious saliva produced in
response to teething will land. Additionally, messy
eating contributes to ongoing irritation. Manage-
ment often includes frequent barrier-emollient
application, reduced harsh cleansing, and some-
times preventive dosing of nonsteroidal or steroi-
dal agents.22 Once teething completes, the facial
irritation abates.
MEDICATIONS FOR CHILDREN UNDER THE
AGE OF 5 YEARS INCLUDING DIFFERENCES IN
ABSORPTION BASED ON BODY SURFACE
AREA

Specific considerations affect our choice of medi-
cations in early childhood. Specifically, there is a
higher body surface area (BSA)-to-weight ratio
that results in concern for greater absorption and
risk of adverse events.23 While most children have
reduced absorption of drugs through the skin as
their skin disease and barrier improve in tandem
with AD therapy, some children have intrinsic bar-
rier defects and continue to absorb drug. This is
particularly true for children with Netherton syn-
drome and lamellar ichthyosis, whose skin barrier
results in continuous absorption of drug. For these
children, care and caution in usage of medications
lth and Social Security de ClinicalKey.es por Elsevier en septiembre 26, 
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are needed particularly with the usage of topical
tacrolimus that can have increased detectable
blood levels when used in these conditions.24

Growth and development are important and rapid
in early childhood. There are multiple concerns
about AD with respect to growth and development.
Topical corticosteroids applied in a sustained
manner over a large surface area and oral steroid
pulses could interfere with growth.25 Sleep distur-
bance could interfere with vertical growth and psy-
chosocial development.26,27 Having extensive skin
lesions of AD may interfere with sensory develop-
ment.28 This latter issue can benefit from more
aggressive therapies, referral for early intervention
evaluations, and massage therapy.29–31

Many topical corticosteroids have US Food and
Drug Administration (FDA) approval. Ultimately,
topical corticosteroid safety and efficacy is often
paradoxic. While we presume conceptually that
weaker topical corticosteroid classes are safer,
in fact, lesions often clear more efficiently with a
stronger agent, resulting in less burden and less
length of corticosteroid exposure. The first such
study that looked at hydrocortisone 1% cream
versus mometasone 0.1% cream in 48 children
with AD noted that one child had hypothalamic–pi-
tuitary–adrenal (HPA) axis suppression in the
hydrocortisone arm, and none in the mometasone
arm.32 In general in systematic review, higher po-
tency topical corticosteroids (TCS) are more effec-
tive.33 Usage of Class II–III TCS can be considered
in younger children as a rescue medication for se-
vere flares. However, severe AD and higher total
BSA are associated with greater TCS side effects;
therefore, we must be mindful of careful observa-
tion and the need for nonsteroidal holidays for in-
dividuals with large BSA.34 Higher BSA and
higher baseline severity are also associated with
greater resistance to lower potency agents.35

HPA axis suppression can occur in children up un-
til 18 months of age with topical steroid use; thus,
counseling about appropriate tapering is essential
to prevent topical steroid withdrawal and unrealis-
tic expectations about AD which is a chronic dis-
ease with an unknown prognosis in most children.

Crisaborole 2% ointment is FDA approved for
AD in children aged 3 months and older twice daily
for active disease and once daily for maintenance.
In Canada, pimecrolimus 1% cream is approved
for AD in the age of 3 months and older, while chil-
dren under the age of 2 years receiving topical cal-
cineurin inhibitors are off-label in the United
States. Usage for sensitive skin regions is helpful
to avoid skin thinning and ocular changes associ-
ated with TCS.36 Both crisaborole and tacrolimus
are well known for their stinging sensation upon
application, but this does improve usually after
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2 weeks of use. Preemptive counseling can avoid
noncompliance.

Dupilumab

Dupilumab is FDA approved for children with
moderate-to-severe AD who have failed standard
therapy for ages 6 months and over with a sliding
scale dose based on weight and age. In recent
studies discussing attenuation of atopic march,
in a population with inadequately controlled AD,
dupilumab significantly reduced new/worsened
allergic events versus placebo. Persistent, attenu-
ated effects, with remarkable reduction in serum
total IgE levels, were observed even after discon-
tinuing dupilumab therapy in off-treatment pe-
riods, with no rebound in allergic events, as
evidenced by continued treatment benefits in
follow-up periods after discontinuation of therapy.
Greater impact was observed in the white popula-
tion when compared to Asian population, likely
due to larger number of baseline allergies in Cau-
casians.37 Dupilumab is meant to be a chronic
treatment which in itself requires a thorough dis-
cussion to reduce the risk of interruption and ther-
apy and risk of inefficacy upon drug retrial. As such
a vaccination plan has to be made in many chil-
dren, given that the drug was not tested concur-
rent with live vaccines.

Vaccination Efficacy and Safety During
Therapeutic Care of Children with Atopic
Dermatitis

Vaccinations stimulate adequate immune
response in children receiving topical calcineurin
inhibitors38 and adults treated with dupilumab.39

A panel of 5 experts published a consensus on us-
age of dupilumab with vaccination. They indicated
that live vaccinations should be given, where
possible, at least 4 weeks before dupilumab initia-
tion. Inactivated vaccines did not require discontin-
uation of drug, and the panel suggested there was
no AD-exacerbation risk with vaccination.40 When
patients have been on dupilumab, there are no
data on live vaccine usage, and according to the
expert-panel, avoidance of live vaccination is
preferred.40 Ultimately, if we are to believe that
live vaccines are unsafe on dupilumab, a 12 week
holidaymay be needed as awashout period before
live vaccination. However, data are emerging from
children who do not heed advice and hadmeasles,
mumps, rubella vaccine (MMR) vaccine with or
without varicella vaccine, somewithin the12weeks
that should be waited.41 The 9 children recently
described in case series will need to be corrobo-
rated but support the possibility of trial of vaccina-
tion on dupilumab.
 of Health and Social Security de ClinicalKey.es por Elsevier en septiembre 26, 
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THE MEDICAL HOME FOR SMALL CHILDREN
WITH ATOPIC DERMATITIS

The concept of the medical home is highly appli-
cable to AD. Parents care for a child with chronic
illness in their households. As a result, we have
to provide parents with the prescriptions, over-
the-counter (eg, emollients), and educational sup-
port they need to be able to fight the good fight on
a daily basis.
Considerations for enhancing the efficacy of the

medical home include

1. Having household contacts contributes to the
child’s health. All members of the household
should avoid smoking and kissing the child
with open cold sores. Additionally, household
members should avoid the usage of agents
that promote irritation, like wool and fragrance,
which can worsen ADwhen worn by a caregiver
carrying an infant

2. Provision of an eczema action plan42,43

3. Enrollment of parents in eczema schools,
where applicable44

4. Provision of rescue medications for step-up
therapy

5. Counseling on when to be concerned with skin
symptoms, for example, fever and spreading
blisters

INFECTIONS IN CHILDREN WITH ATOPIC
DERMATITIS

As young children with AD are more prone to
catch or have severe flares of infections overlap-
ping their AD, it merits mention of recognition of
infection-associated flares and management con-
siderations. A child with active AD will often
appear in a medical office with relation to infec-
tions every 2 to 4 years. Infections associated
with AD start from early childhood with a partic-
ular propensity for Staphylococcus aureus over-
growth on untreated lesions, spanning to more
extensive molluscum contagiosum virus (MCV) le-
sions in toddler to school-aged children, exten-
sive viral exanthems with co-localization to
areas of AD, folliculitis, and impetigo in school-
aged children, and extensive warts in pre-teens
and teens. Infections with co-localization include
eczema coxsackium associated with Coxsackie
infections, eczema herpeticum associated with
cutaneous herpes simlex virus (HSV) infection,
and Kaposi’s varicelliform eruption. It is important
to recognize eczema herpeticum and Kaposi’s
varicelliform eruption as they merit antiviral medi-
cations, and in some cases hospitalization.
Because S aureus is so often sitting on the areas
of AD, progression to bacterial infection often
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overlaps cutaneous viral exanthems that involve
open ulcerations. Good clinical care reduces in-
fectious spread, and in particular, immunomodu-
lation with dupilumab may reduce number and
severity of infections. We have had the clinical
experience that AD children with frequent infec-
tious admissions can stay out of the hospital if
treated with dupilumab. A post hoc analysis of
the LIBERTY AD PRESCHOOL trial demonstrated
reduced bacterial infections for patients treated
with dupilumab, with data being equivocal for her-
pes infections.45 Good skin care including bleach
bathes and topical corticosteroids have also been
shown to reduce infections in young children with
AD.46,47 Newer therapies such as endolysins are
being employed in the management of AD to
downregulate S aureus growth with no concern
for resistance.48
PREVENTION OF LONG-TERM
COMORBIDITIES

Food allergy prevention is well addressed in 2
other articles in this issue, therefore, we will limit
our comments to some data on the prevention of
asthma and allergic rhinitis in small children. The
Protection Against Allergy Study in Rural Environ-
ments is a European birth cohort study that re-
ported 4 phenotypes of AD in childhood: 2 early
phenotypes with onset before the age of 2 years,
that is, early transient and early persistent, the
late phenotype with onset at age 2 years or older,
and the never/infrequent phenotype, defined as
children with no AD. Both early phenotypes of
AD showed a tendency of an increased risk of
developing asthma or food allergy, although the
association was stronger with the early-
persistent phenotype. The proportion of children
having asthma was 17.5% among children with
early-persistent phenotype (n 5 10) compared
with 7.5% among those with never/infrequent AD
(n 5 55). Meanwhile, the late phenotype seems
to be different, being only associated with allergic
rhinitis and not with asthma or food allergy.49

Certain studies have shown the potential protec-
tive effect of yogurt’s consumption in the first
year of life on physician diagnosis of AD and other
allergic diseases,50,51 with the current results
showing that this protective effect of yogurt in
the first year of life was only on the early-
persistent phenotype of AD.49

One older study, the early treatment of the
atopic child trial found associations of asthma
with filaggrin loss of function mutations.52,53 The
treatment of toddlers with daily cetirizine halved
the risk of asthma in children allergic to house
dust mite or pollen.53,54
lth and Social Security de ClinicalKey.es por Elsevier en septiembre 26, 
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SUMMARY

Younger children are most likely to develop and
live with AD. Their concerns in relationship to the
diagnosis of AD should be harmonized with their
growth, development, sleep hygiene, and general
well-being. Considerations for optimizing skin
care in children with AD include being mindful in
differences based on race and ethnicity, good
skin care habits including infection prevention,
promotion of sleep, and prevention of comorbid-
ities. Enhancing understanding of skin care and
general health in younger children with AD requires
a holistic approach to address the many facets of
this multisystem inflammatory disorder.
CLINICS CARE POINTS
� Provision of care in young children with AD
first requires careful recognition of all sub-
types of AD and nuanced care to address
skin morphologic changes.

� Education and support of the medical home
in children with AD include a variety of
educational tools including eczema school
and eczema action plans.

� The opportunity may exist to intervene
effectively with the younger child with AD
immune system to positively prevent comor-
bidities, which may be conducted in collabo-
ration with allergists.
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