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ABSTRACT

INTRODUCTION: The epidemiology of atopic dermatitis (AD) is largely different in pre-school and schoolchildren. We summarized the avail-
able epidemiological data on schoolchildren (6-11 years) and adolescents (12-17 years) in Italy and reviewed information on systemic treatments
for moderate-to-severe AD in adolescents.

EVIDENCE ACQUISITION: In January 2019, we searched for data on prevalence and/or incidence of AD and on the efficacy, effectiveness
and safety of systemic AD therapies. Papers were evaluated and selected, and relevant information was extracted. Twenty papers from 17 studies
reported original epidemiological information on AD in Italy.

EVIDENCE SYNTHESIS: Most studies were conducted before 2005. Though variations emerged between studies, the lifetime prevalence of
AD was estimated between 15-17% in schoolchildren and between 8-13% in adolescents. The (12-months) period prevalence of AD was esti-
mated between 8-10% in children and between 8-11% in adolescents. Up-to-date information on the prevalence of severe AD is not available.
Cyclosporine A may be used in pediatric age patients (children and adolescents) with persistent or severe AD refractory to topical treatments,
but its use has several limitations, and is not recommended in patients younger than 16 years. The treatment paradigm of AD is still far from
being satisfactory.

CONCLUSIONS: We provided a quantitative synthesis of AD epidemiology in Italian schoolchildren and adolescents. Recent data are needed,
as most information dates back to the 1990s or early 2000s, and data on the incidence of AD, the proportion of severe cases, and treatment of
severe cases in the real-world setting are scanty.

(Cite this article as: El Hachem M, Naldi L, Neri I, Pedone MP, Fanelli F, Galeone C. Atopic dermatitis in schoolchildren and adolescents: a critical
review of Italian epidemiological data and systemic treatments. Ital J Dermatol Venereol 2021;156:650-8. DOI: 10.23736/S2784-8671.20.06669-9)
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Introduction

topic dermatitis (AD), a multi-factorial, chronic re-
lapsing inflammatory skin disease, is one of the most
common conditions at the pediatric age. The prevalence of
AD has been increasing over the last 40-50 years in several
high-income countries and other selected world areas.!-3
Most subjects develop AD during the first years of life,
experience AD symptoms for a few years and improve by
adolescent age.* Still, given the relapsing, intermittent na-
ture of AD, epidemiological assessment of the disease is
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difficult and would need a protracted follow-up period. In
fact, there are some indications that the prevalence of AD
might remain similar throughout childhood and adoles-
cent age.5 In the International Study of Asthma and Aller-
gies in Childhood (ISAAC), one of the largest epidemio-
logical investigations on AD, disease prevalence in year
2002-2003 varied widely, ranging between 1% and 22%
worldwide.! In Western European countries, AD preva-
lence was 6-16% in children aged 6-7 years and 4-11% in
adolescents aged 13-14 years. In another large study from
the USA, the overall prevalence of 10% and 8.5% were
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reported in year 2003 in the 9-12 and 13-17 age groups,
respectively.®

A minority of patients develop severe disease,? with a
relevant impact on the quality of life of both children and
parents. In mild and moderate AD, adequate topical treat-
ments often allow a satisfactory control of the disease,’
while in patients with moderate-to-severe AD, various sys-
temic treatment options are available in addition to topical
therapy, but their long-term efficacy and safety profile are
questionable.8.9

The main aims of this investigation are to review Italian
data on the prevalence and incidence of AD in schoolchil-
dren and adolescents and to assess, in the same population
groups, the epidemiology of moderate/severe AD. We also
reviewed and discussed the literature on the use of sys-
temic treatments for moderate/severe AD in adolescents.

Evidence acquisition
Review of Italian epidemiological data of AD

We searched for data on prevalence and/or incidence of
AD in children and adolescents aged 6-17 years in Ita-
ly through the use of different databases and/or search
browsers. Figure 1 shows the details of the identifica-
tion of scientific articles and their selection process. In
January 2019, we searched for quantitative epidemiologi-
cal AD data using PubMed/Medline and EMBASE. The
search string used in PubMed/Medline was structured as
follows: “(allergic dermatitis OR atopic dermatitis OR
atopic eczema OR infantile eczema OR allergic eczema)
AND Italy AND (incidence OR prevalence OR epidemi-
ology OR frequency OR occurrence).” The same com-
bination of terms was used in the EMBASE search (in
the latter, the search was restricted to the “school age and
adolescent” study group). No publication date restrictions
were applied.

Study selection was performed by two independent
reviewers. In a first step, we excluded papers that were
clearly not relevant on the basis of their title and abstract
(e.g., those focused on adults >18 years or on infants or
young children <6 years old, those conducted in countries
other than Italy, those examining contact dermatitis or
other diseases, etc.). In a second step, the remaining pa-
pers were evaluated in-depth based on the full manuscript,
examining whether epidemiological information on AD
in Italy was available. In order to check the accuracy of
bibliography searches and thus the completeness of the ar-
ticles included, we performed additional cross-validation
searches as follows: we examined the reference lists of
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| PubMed search | | EMBASE search |
¢ ¢ Main reasons for exclusion:
- Studies in adults (>18 y) or
N.=481 papers N.=268 papers infants (<6 y)

- Studies on contact dermatitis
or disease other than AD

- Reviews or articles without
original data on prevalence/
incidence

- Mechanics studies or studies

A \

First selection
(title and abstract)

First selection
(title and abstract)

N.=425 N=229 on risk factors for AD
¢ ¢ - Studies conducted outside
Italy
| N.=56 papers | | N.=39 papers | - Studies on quality of life
in AD

v

Second selection (based on
full-text examination)

Main reasons for exclusion:
- Studies conducted in
samples/populations not of

Y

N.=49 interest to this analysis (e.g.,
¢ <6y or >17 y, not Italians,
with contact dermatitis, etc.)
| N.=18 papers | - Studies with other aims,

reporting no specific
prevalence/incidence results
- Reviews or editorials without
original data
- Duplicate studies, reporting
data already retrieved in
another paper

v

Papers from additional
sources (reviews, reference
lists, Google Scholar)
N.=2

Y

Scientific papers providing
data on incidence and/or
prevalence of AD in Italian
children/adolescents
N.=20

Figure 1.—Flow chart for search and selection of publications on the
epidemiology of AD in schoolchildren and adolescents in Italy.

the publications that had been selected and of relevant re-
views on AD epidemiology; we explored Google Scholar
by entering together the main keywords of this investiga-
tion (e.g., “atopic dermatitis,” “incidence,” “prevalence,”
“Italy”), ordering results by relevance and then reviewing
the publications retrieved. No study was excluded a-priori
for weakness of design or data quality.

Relevant information included in the publications se-
lected were extracted and organized in summary Tables to
facilitate the synthesis and interpretation of the findings.
We separated data according to age group examined in each
paper, i.e., schoolchildren (defined, in this analysis, as those
aged 6-11 years), adolescents (defined as age 12-17 years)
and mixed schoolchildren/adolescent (for overlapping age
groups, e.g., we included in this group those studies report-
ing results for subjects aged 10-13 years!0 or 7-14 years!!).
We extracted identification data of each publication (i.e.,
first author, year of publication), as well as information on
the period of investigation, geographic area, study design,
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age, sample size, source of data, type of diagnosis of AD,
epidemiological measures and main results.

We also conducted searches on selected web resources
that could supply additional data from the “grey literature.”
Thus, we explored websites of a number of agencies, in-
stitutions, associations of patients and specialized press,
including the World Health Organization (WHO), Italian
Ministry of Health, Italian Institute of Statistics (ISTAT),
Italian National Institute of Health (ISS), Statistical Of-
fice of the European Communities (EUROSTAT), UK
National Institute for Health and Care Excellence (NICE),
European Network for Health Technology Assessment
(EUnetHTA), Scuola dell’ Atopia (www.fondation-derma-
tite-atopique.org), etc.

Review on systemic treatments for AD in adolescents

A similar strategy was used to identify articles focused on
systemic treatments for AD in adolescents. We conducted

ATOPIC DERMATITIS IN SCHOOLCHILDREN

literature searches through PubMed/Medline, EMBASE
and the Cochrane Library. Differently from the epidemio-
logical data review methods, however, the literature search
was not restricted to Italy. Given the changing scenario of
treatments for severe AD, articles published during the pe-
riod 2000-2019 were mainly considered, though no formal
search restriction according to the time period was ap-
plied. Searches were performed for the following systemic
therapies: corticosteroids, cyclosporine A, methotrexate,
azathioprine, biologics, antihistamines.

Evidence synthesis

Results on prevalence and incidence of disease in Italian
schoolchildren and adolescents

A total of 20 papers from 17 studies reporting original
information on the prevalence and/or incidence of AD in
subjects aged 6-17 years in Italy were identified.! 3, 10-27

TABLE .—Main characteristics of studies with information on atopic dermatitis in Italian schoolchildren and adolescents.1-3.10-27

Study Study period Area Design (;:ag:s) Sample size Notes
Astarita 198814 NR Province of Naples Cross-sectional 9-15 930
Angioni 198913 1986 Alghero, Sardinia  Cross-sectional 6-12 1691
Businco 199816 NR Italy Survey 6-12 NR Data from an editorial. The full
>12 paper is unpublished
Williams 19993 1994-95 14 centers Cross-sectional 1) 6-7y 1) 20,815 ISAAC study Phase I / SIDRIA 1
throughout Italy 2) 13-14 2) 26,477
Agosti 200312 Children born in ~ Milan Cohort 6 98 Children with very low birth
94-95, followed weight were not included here
for6y due to potential selection bias
Di Domenicantonio 2003, 2000-01 Rome Cross-sectional 10 1307-1760 ISAAC study Phase II. Sample
Weinmayr 201419.27 size was 1760 in the first and
1307 in the second report
Girolomoni 200322 2000 7 cities in Italy Cross-sectional 9 1369
Asher 2006, Galassi 2002 9 centers Cross-sectional 1) 6-7 1) 11,287 ISAAC study Phase 111 / SIDRIA
2006121 throughout Italy 2) 13-14 2)10,267-11,192 2. Sample size was 11,192
in the first and 10,267 in the
second report
Macucci 20071 2004 Province of Siena  Cross-sectional 7-14 460 Study in young athletes
Mattei 200724 2004 Province of Cross-sectional ~ 13-14 1100
L’Aquila
Brescianini 200915 2003-04 2 towns near Cross-sectional ~ 11-15 481
Rome
Naldi 200925 1997 13 provinces Cross-sectional ~ 13-14 3179
throughout Italy
Ventura 200926 NR Bari Cross-sectional 8-20 330 194 young athletes and 136
controls
Cibella 201117 2005-06 Palermo Cross-sectional ~ 10-17 2150
Marcon 2011, De Marco 2006 Viadana (Mantua) Cross-sectional 3-14 3854
201218,23
Cantarutti 201510 2006-12 Italy Retrospective 1) 5-9 1) =50,000
cohort 2)10-13 2)=30,000
Fuiano 201520 2009-10 S. Marco in Lamis  Cross-sectional 7-13 459
(Foggia)
652 ITALIAN JOURNAL OF DERMATOLOGY AND VENEREOLOGY December 2021



This document is protected by international copyright laws. No additional reproduction is authorized. It is permitted for personal use to download and save only one file and print only one copy of this Article. It is not permitted to make additional copies (either sporadically

or systematically, either printed or electronic) of the Article for any purpose. It is not permitted to distribute the electronic copy of the article through online internet and/or intranet file sharing systems, electronic mailing or any other means which may allow access

to the Article. The use of all or any part of the Article for any Commercial Use is not permitted. The creation of derivative works from the Article is not permitted. The production of reprints for personal or commercial use is not permitted. It is not permitted to remove,

cover, overlay, obscure, block, or change any copyright notices or terms of use which the Publisher may post on the Article. It is not permitted to frame or use framing techniques to enclose any trademark, logo, or other proprietary information of the Publisher.

COPYRIGHT© 2021 EDIZIONI MINERVA MEDICA

ATOPIC DERMATITIS IN SCHOOLCHILDREN

The main characteristics of each study are outlined in
Table 1.1, 3. 1027 Of 17 studies, six were conducted on a
national basis and 11 were local investigations conducted
in Northern, Central or Southern Italy. Most studies were
surveys or cross-sectional analyses. Only four of 17 stud-
ies were recent, i.e., conducted from 2005 onwards. By
examining the characteristics of each study, a few ones
were identified as particularly relevant due to their meth-
ods, sample size, international framework (reporting,
however, specific data for the Italian context) and/or re-
cency. 3. 10,19,21,27

A total of 10 papers from eight studies reported spe-
cific Italian data on children aged between 6 and 11 years,
whereas six papers from five studies reported data on
adolescents aged between 12 and 17 years. Nine papers
from eight studies provided data on mixed schoolchildren/
adolescent populations (Supplementary Digital Material 1:
Supplementary Table I).1. 3. 1027 Scanty data are available
for AD incidence across all age groups.

The results of 20 papers, according to age group and
with three study categories: all studies, only national-level
studies, best source (evaluated based on sample size, study
design, recency and geographic area covered), are sum-
marized in Table I1.3.10.20,21 Heterogeneity between study
results was elevated, as the prevalence/incidence ranges
were generally large. In children aged 6-11 years, the me-
dian lifetime prevalence of AD among six studies was 15%
and the median period prevalence (12-months) of AD was
8%. The best source estimates showed slightly higher fig-
ures, i.e., 17% and 10%, respectively. In adolescents aged
12-17 years, both the median lifetime prevalence (among
four studies) and the median period prevalence (among

EL HACHEM

four studies) of AD were 8%. The best source estimates
reported a prevalence of 13% and 11%, respectively. In-
formation on severe disease and on incidence of AD was
limited (only one study each).

Interpretation of epidemiological findings

We conducted an extensive review of epidemiological data
on AD in Italy, in subjects aged between 6 and 17 years.
Our findings on schoolchildren are consistent with previ-
ous indications?8 and show a lifetime prevalence of AD
around 15-17% and a period prevalence between 8% and
10%, though in presence of large variation between stud-
ies. Adolescents have a similar 12-months prevalence of
disease as schoolchildren, supporting the observation that
the disease — after a decrease from the first years of life
to schoolchildren age — tend to stabilize at subsequent
ages.5 One study provided information on AD incidence
in Italy at different pediatric ages, though the age ranges
examined did not cover the whole school and adolescent
age.!0 In that study, Italian incidence rates of AD decrease
from about 6.5/1000 in children aged 5-9 years to 3/1000
at age 10-13 years. These estimates are slightly lower than
those reported in other European studies conducted at a
northern latitude than Italy,2% consistently with a North-
South gradient of allergic and autoimmune diseases.30 Ital-
ian data on the incidence of AD in the age group consid-
ered are, however, limited to one single report that does
not consider the full range of pediatrics.

Regarding trends of AD, the ISAAC phases I-III and
the PEDIANET studies allowed comparison over time of
epidemiological measures of AD in Italy. The first study
measured prevalence in year 1994-95 and, later, in year

TABLE Il.—Synthesis of the main results of Italian studies investigating the epidemiology of AD, according to age.3-10.20.21

Parameters All studies National studies only Best source @
Age/measure N. studies Range Median N. studies Range Median Study Estimate
Children, age 6-11 years
Lifetime prevalence 6 2-34% 15% 3 14-17% 15% Galassi?! 17%
Period prevalence b 6 4-10% 8% 5 4-10% 6% Cantarutti!0 10%
Period prevalence, severe AD ¢ 1 0.1% 0.1% 1 0.1% 0.1% Williams3 0.1%
Incidence rate (/1000 p-y) 1 ~6.5 ~6.5 1 ~6.5 =~6.5 Cantarutti!0 =6.5
Adolescents, age 12-17 years
Lifetime prevalence 4 7-13% 8% 3 7-13% 9% Galassi?! 13%
Period prevalence b 4 1-11% 8% 3 1-11% 6% Galassi2! 11%
Period prevalence, severe AD ¢ 1 0.4% 0.4% 1 0.4% 0.4% Williams3 0.4%
Mixed, age 6-17 years
Lifetime prevalence 6 4-22% 13% 0 - - Fuiano20 14%
Period prevalence b 5 0.2-12% 4% 1 4% 4% Cantarutti!0 4%
Incidence rate (/1000 p-y) 2 ~3-26 14 1 ~3 ~3 Cantarutti!0 ~3

p-y: person-years.

a The best source was evaluated based on sample size, study design, recency and geographic area covered; b in most studies, current prevalence refers to prevalence in
the last 12 months; ¢ in the only study providing data, severe AD was defined as itchy rash and sleep loss at least one night per week.

Vol. 156 - No. 6

ITALIAN JOURNAL OF DERMATOLOGY AND VENEREOLOGY

653



This document is protected by international copyright laws. No additional reproduction is authorized. It is permitted for personal use to download and save only one file and print only one copy of this Article. It is not permitted to make additional copies (either sporadically

or systematically, either printed or electronic) of the Article for any purpose. It is not permitted to distribute the electronic copy of the article through online internet and/or intranet file sharing systems, electronic mailing or any other means which may allow access

to the Article. The use of all or any part of the Article for any Commercial Use is not permitted. The creation of derivative works from the Article is not permitted. The production of reprints for personal or commercial use is not permitted. It is not permitted to remove,

cover, overlay, obscure, block, or change any copyright notices or terms of use which the Publisher may post on the Article. It is not permitted to frame or use framing techniques to enclose any trademark, logo, or other proprietary information of the Publisher.

COPYRIGHT© 2021 EDIZIONI MINERVA MEDICA

EL HACHEM

2002.2! The prevalence of AD increased significantly dur-
ing that period, particularly in children aged 6-7 years. The
second study found that the prevalence of AD increased
in children between 2006 and 2012, while the incidence
of new AD cases remained almost unchanged during the
same period.!0 This is consistent with the findings of a
worldwide systematic review of time trends in the preva-
lence and incidence of AD, which showed an increasing
prevalence of disease between 1990 and 2010 in several
areas of the World, including Western Europe.2

One of our aims was to examine severe AD, but the
issue has been rarely considered in schoolchildren and
adolescents in Italy. In fact, only one study — the large
ISAAC-I study conducted in 1994-95 — provided infor-
mation on this topic using, however, a simplified definition
of severe AD, i.e. presence of itchy rash and sleep loss at
least one night per week 3. In that study, the prevalence of
severe AD was low (i.e., below 0.5%) in both schoolchil-
dren and adolescents. In an Italian survey of 437 family pe-
diatricians, the average percentage of severe cases among
AD patients aged <18 years (thus, including also infants
and pre-school children) was reported around 8%.3! This
corresponds, on a population basis, to an approximated
prevalence of 1%. Still, data on the issue are scanty and,
moreover, relatively outdated, likely reflecting the rarity of
severe disease in children. An early report from an interna-
tional cross-sectional study, presented after our systematic
search was conducted and thus not examined in this inves-
tigation, included data of 1698 Italian adolescent (12-17
years) patients. Among 286 patients receiving prescription
treatment for AD (17% of the Italian subjects), the preva-
lence of severe AD was 6.6% according to Patient-Orient-
ed Eczema Measure and 5.1% according to patient global
assessment of disease severity.32

Among the limitations of this analysis, the clinical defi-
nition or — more often — the question used in the survey
to assess the presence of AD varied across different stud-
ies (e.g., «Has your child ever had AD?», «Has your child
ever had an itchy rash?»). Such differences may have an
impact on the prevalence or incidence measured in each
study. In most studies, the presence of AD was, in any
case, self-reported by the adolescent surveyed or — for
children — by a parent. The lifetime prevalence of AD
was lower in adolescents than in children aged 6-11, while
a higher prevalence would reasonably be expected (i.e.,
lifetime prevalence should generally increase with age).
This may be at least in part explained by information bias
in adolescents and their parents. The symptoms of AD are
often limited to infancy and early childhood, and recall of
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AD may decline as subjects get older. Since the disease
tends to increase over time,? a cohort effect is another po-
tential (partial) explanation for this finding. Finally, recent
information on AD prevalence and incidence in Italian
school children and adolescents is limited, underlining the
need for new, up-to-date studies on the issue.

Review on systemic treatments in adolescents

We hereby provide a critical review of the available evi-
dence on the efficacy, effectiveness and safety of systemic
treatments for AD in adolescence. This section is struc-
tured in separate paragraphs for each systemic therapy.
Overall, quantitative data in adolescents are few, particu-
larly from the real-world setting.

Systemic oral corticosteroids

Evidence on the role of systemic corticosteroids to man-
age moderate/severe AD during the pediatric age — and
specifically adolescence — is limited. A randomized
controlled trial of patients aged 3-14 years with moder-
ate/severe AD reported an improvement in clinical char-
acteristics of eczema in children receiving oral and nasal
beclomethasone dipropionate for 4 weeks as compared to
placebo, in the presence of limited adverse effects as com-
pared to other corticosteroids.3?

Consensus documents and guidelines®: 34-3¢ consistently
concluded that, although systemic corticosteroids are still
commonly prescribed in Europe to manage severe AD,
their use should be avoided or at least limited to special
situations (e.g., during an acute flare) and short-term use.
Long-term treatment should be avoided, in adults and par-
ticularly at the pediatric age, as it may lead to many and
potentially severe adverse effects, including adrenal sup-
pression, weight gain, growth suppression, and increased
susceptibility to infection.37.38

Cyclosporine A

Cyclosporine A efficacy has been showed in a few ran-
domized controlled studies, conducted in patients of all
ages, that reported improvements in various AD severity
and quality of life scores and established that the efficacy
increases with higher drug dosages.39: 40

Cyclosporine A may be used in pediatric age patients
(children and adolescents) with a persistent or severe dis-
ease.? Still, cyclosporine A use has several limitations: ad-
verse events, ranging from mild to severe, are relatively
common and therefore cyclosporine A should generally
be used in the short-term (i.e., 3 to a maximum of 6-12
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months); some effects, although minor, may be psycho-
logically troublesome in patients of adolescent age (e.g.,
hypertrichosis); AD relapse is frequent after the end of
treatment; a few weeks after treatment discontinuation,
AD severity returns similar to the scores measured before
starting cyclosporine A treatment.4! Due to common side
effects, renal and hepatic functions, blood pressure and he-
matic levels of cyclosporine should be monitored during
treatment.

According to the “European TREatment of severe
Atopic eczema in children Taskforce” (TREAT) survey,
a multi-country web-based investigation conducted in year
2011 involving 343 physicians of various European pedi-
atric dermatology societies and interest groups, systemic
treatment has been initiated in 71.1% of severe cases and
cyclosporine A was the most frequently prescribed first-
line therapy for severe AD (43%), followed by oral cor-
ticosteroids (31%), azathioprine (22%) and other infre-
quently used drugs. In Italy as well, cyclosporine A was by
far the most frequently prescribed first-line therapy (64%),
followed by corticosteroids (36%).

Severe AD is among the indications of the use of cy-
closporine A in Italy, according to the National Drug
Agency (Agenzia Italiana del Farmaco, AIFA). However,
cyclosporine A use is not recommended in patients <16
years, except for transplants and nephrotic syndrome.
With reference to the use of cyclosporine A in adolescent/
young women, cyclosporine increases the catabolism of
hormones of oral contraceptives and thus may decrease
the contraceptive potential. Further, their concomitant use
may lead to increased hematic levels of cyclosporine due
to potential interactions between drugs.43

Other immunosuppressive treatments

Information on the efficacy and safety of other immuno-
suppressant agents (i.e., azathioprine and methotrexate) to
treat AD is generally restricted to adults. Data from stud-
ies conducted in children or adolescents are limited and
their findings are often hampered by small study sample
size. Their (off-label) use in real-life clinical practice is
also infrequent.

A first analysis of the therapeutic response and safety
of azathioprine in a pediatric population with severe AD
was conducted between 1997 and 2000 in 48 children aged
6-16 years.#4 Patients had been evaluated, before starting
treatment, for their levels of thiopurine methyltransferase
(TPMT), to identify patients at high risk of myelosuppres-
sion. Most patients (41 of 48, 85.4%) had a good or excel-
lent response after 3 months of treatment and short-term
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adverse events profile was acceptable, with no patient de-
veloping neutropenia.

Two subsequent analyses based on very small groups
of pediatric patients with severe AD treated with azathi-
oprine are available. The first one is a prospective study
including 12 children aged 2-18 years with recalcitrant
AD,# that reported clinical improvement in 11 of them
(91.7%) and mild adverse events. The study also showed
that repeated measurement of TPMT activity was clini-
cally useful to predict absence of response or change in
response to azathioprine. The second one is a retrospective
investigation including 11 patients aged 8-18 years, treat-
ed between 2007 and 2017.46 After 6 months of treatment,
azathioprine was highly effective (i.e., complete or almost
complete clearance of AD) in 7 out of 11 patients, while in
2 cases treatment was stopped due to adverse events.

Regarding methotrexate, a head-to-head short term (12
weeks) randomized study compared the efficacy of metho-
trexate and cyclosporine A in 40 children aged 7-14 years
with severe AD.47 At week 12, both treatments showed
similar efficacy to significantly reduce the SCORAD of
AD patients (around 50% reduction). In the same study,
several mild and temporary adverse events were reported in
both treatment groups: those in methothrexate treated chil-
dren included anemia (30%), fatigue (30%), abnormal liver
functions (25%), nausea and vomiting (20%), and glossitis
with oral ulceration (20%); those in cyclosporine treated
children included fatigue (45%), leukopenia (35%), head-
ache (25%), anemia (20%), and flu-like symptoms (20%).

In a retrospective review conducted in New Zealand in
43 patients aged 2-16 years, methotrexate improved AD
in 25 of 30 (83%) children with follow-up data.*8 In par-
ticular, parents of 23 (77%) children reported that AD was
“a lot better” while on methotrexate treatment and two
(7%) that AD was “slightly better”, whereas five (17%)
reported “no change” in AD. Methotrexate was well toler-
ated, with a few adverse events. One child was diagnosed
with posterior subcapsular cataracts, considered related to
previous treatment with corticosteroids (oral and topical).
Long-term information (i.e., median follow-up of 2 years
after methotrexate cessation) was also collected. Of the
25 patients who responded to methotrexate, 15 (60%) had
no AD relapse and 10 (40%) relapsed at a median of 24
(interquartile range: 10.5-28.5) months post-methotrexate.
More specifically, six (24%) patients reported relapses as
bad as before methotrexate treatment, with no further sys-
temic treatment, and 4 (16%) restarted methotrexate.

In recent guidelines of AD management, both azathi-
oprine and methotrexate are considered as potential off-
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label treatment options for severe AD not only in adults
but also in pediatric populations.? 35 49 For azathioprine,
however, screening for TPMT activity before starting
treatment and subsequent monitoring of blood cell counts
are recommended.

Biologics

In year 2017, dupilumab was the first biological agent ap-
proved for first-line treatment of moderate/severe AD in
adults in the USA and Europe. The USA FDA and EMA
have recently approved dupilumab for moderate/severe
AD treatment in adolescents eligible, too.

Various large randomized controlled trials supported
the efficacy and safety of dupilumab in adults.50-52 A con-
sensus-based European guideline on AD treatment recom-
mended using dupilumab as a disease-modifying, long-
term drug in patients with moderate to severe disease,
when topical treatment is not sufficient and other systemic
therapies are not advisable.’

Data on younger populations have been published re-
cently in a randomized, placebo-controlled phase 3 trial
of adolescents with uncontrolled moderate-to-severe
AD.33. 54 This found results similar to those reported in
adults, with a clear improvement in signs, symptoms
and quality of life in patients treated with dupilumab,
in presence of an acceptable safety profile. In particu-
lar, several outcome measures related to disease sever-
ity, body surface affected, pruritus, sleep loss and qual-
ity of life (including Patient-Oriented Eczema Measure
and Children’s Dermatology Life Quality Index) were
significantly improved over 16 weeks in both dupilumab
groups (i.e., 300 mg every 4 weeks; 200 or 300 mg —
according to patient baseline body weight — every 2
weeks) as compared to placebo.54 55 An early confirma-
tion of the efficacy and safety findings of the trial in the
clinical practice setting comes from a Real-World analy-
sis of 111 pediatric AD patients, in which dupilumab was
used off-label.5¢ Additional data on dupilumab efficacy
and safety in the long-term (1-year) come from a recent
phase III open-label extension study based on 36 adoles-
cents.57 This showed long-term improvement in Eczema
Area and Severity Index (EASI) scores during follow-up,
with 78% of patients in the 2 mg/kg group and 88% in
the 4 mg/kg group achieving EASI-75 at week 52, and
no new safety signals as compared to the safety profile
reported in adults. Overall, these results may be particu-
larly relevant in consideration of the major unmet need
for effective treatment of moderate-to-severe AD in ado-
lescent patients.
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Other biological drugs such as nemolizumab and leb-
rikizumab showed some promising results for moderate
to severe AD.58 Nemolizumab is currently being tested
in a phase 3 study of patients aged 12 years and older.%®
Lebrikizumab was granted fast-track designation by the
USA Food and Drug Administration for the treatment of
moderate-to-severe AD in late 2019. Traditional biologics
such as rituximab and omalizumab have been used off-
label and tested in small case-series or trials of severe AD
in children.®® Their efficacy in AD is unclear but appears,
in any case, limited and their use is not recommended, also
in consideration of potential adverse effects.

Antihistamines

The evidence on a potential beneficial role of antihista-
mines use in AD is weak. This notwithstanding, according
to an analysis of the USA National Ambulatory Medical
Care Survey based on physician (including pediatrician)
visits conducted in 2003-2012, antihistamines are used
frequently for AD.¢! Sedating antihistamines may be used
in the short-term in children with AD and comorbidities
such as allergic asthma or rhinitis, while long-term use is
not recommended as it may affect sleep quality.”. 35

Conclusions

We provided a critical review of Italian epidemiological
data and systemic treatments for AD, focusing on the pe-
diatric age and particularly on adolescents. Though the
prevalence of active AD in Italy in subjects aged 6-17
years appears to be lower than in pre-school children, the
disease remains relatively frequent. On the other hand, se-
vere AD is infrequent in schoolchildren and adolescents,
and this might explain the paucity of epidemiological data
on severe disease. Information of this review is aimed to
advance knowledge of the disease and may be useful at a
public health level.
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