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KEYWORDS Abstract Atopic dermatitis (AD) is a chronic, inflammatory skin disease affecting all age
Atopic dermatitis; groups, particularly children. This systematic review provides an overview of the humanis-
Children; tic and economic disease burden in the pediatric population with AD in Spain. The evidence,
Epidemiology; collected from 11 observational studies published over the past 10 years, exhibits the most
HRQoL; common characteristics of the patients, disease burden, patient-reported outcomes, use of

resources, and treatment patterns. The burden of AD extends beyond physical symptoms, with

Treatment patterns; . o . . . .
e o el cee associated comorbidities such as asthma and impaired health-related quality of life and mental

health disorders, particularly in severe cases. Traditional therapies, primarily topical corticos-
teroids, face adherence and efficacy challenges. Despite promising innovative treatments and
available biological therapies, their use is still limited in the pediatric population. The find-
ings of the present review highlight the scarce scientific evidence on the economic burden of
pediatric AD, as well as the most updated humanistic evidence on this disease. At the same
time, the need for individualized care and innovative therapeutic interventions to address the
multifaceted challenges of pediatric AD in Spain is evident.

© 2024 AEDV. Published by Elsevier Espafna, S.L.U. This is an open access article under the CC
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Carga humanistica y econémica de la dermatitis atopica en pacientes pediatricos en
Espafa: una revision sistematica

Resumen Ladermatitis atopica (DA) es un trastorno cutaneo cronico e inflamatorio que afecta
a todos los grupos de edad, pero especialmente a los nifos. Esta revision sistematica pro-
porciona una vision general de la carga de la enfermedad en la poblacion pediatrica con DA
en Espaia. La evidencia recopilada de 11 estudios observacionales publicados en los Gltimos
10 afios presenta las caracteristicas mas comunes de los pacientes, la carga de la enfermedad,
los resultados reportados por los pacientes, el uso de recursos y los patrones de tratamiento mas
frecuentes. La carga de la DA se extiende mas alla de los sintomas fisicos, con comorbilidades
asociadas como el asma, el deterioro de la calidad de vida relacionada con la salud y trastornos
de salud mental, particularmente en los casos graves. Los tratamientos tradicionales, princi-
palmente los corticosteroides topicos, enfrentan desafios de adherencia y eficacia. A pesar de
las prometedoras innovaciones terapéuticas y la disponibilidad de terapias biologicas, su uso
permanece limitado en poblacion pediatrica. Los resultados de la presente revision resaltan la
escasa evidencia cientifica sobre la carga econoémica de la DA pediatrica, asi como la eviden-
cia humanistica mas actualizada de la enfermedad. Asimismo, se hace patente la necesidad de
una atencion personalizada e intervenciones terapéuticas innovadoras para abordar los desafios
multifacéticos de la DA pediatrica en Espaia.

© 2024 AEDV. Publicado por Elsevier Espana, S.L.U. Este es un articulo Open Access bajo la CC

BY-NC-ND licencia (http://creativecommons.org/licencias/by-nc-nd/4.0/).

Introduction

Atopic dermatitis (AD) is a prevalent, chronic, relapsing, and
inflammatory skin disorder of a multifactorial etiology cha-
racterized by intense itching and skin lesions." AD is a global
disease that affects individuals across all age groups.? The
prevalence of AD among the pediatric population is notably
high, with estimates indicating that 15% up to 30% of chil-
dren seem to be affected by this disease’™ vs a slightly
lower prevalence among the adult population ranging from
7% up to 14%.> The prevalence of AD among Spanish chil-
dren remains unclear due to the lack of comprehensive,
age-specific studies and scarce available data.’

AD in pediatric patients is often associated with a range
of comorbidities, including other diseases such as asthma or
allergic rhinitis." Additionally, psychiatric and psychological
disorders are likely to be more prevalent in this population.
In fact, there is evidence of an increased incidence of men-
tal issues, such as attention deficit hyperactivity disorder
(ADHD) and depression, which can also manifest as suicide
ideation among these patients." %’

The presence of these comorbidities, along with symp-
toms of AD such as intense pruritus, significantly impairs
health-related quality of life (HRQoL), especially in severe
cases.®®

Due to disease heterogeneity, comorbidities, comple-
xity in treatment care and differences between national or
regional health care systems, managing AD in the pediatric
population remains challenging.’ Short regimens of topical
corticosteroids are the most widely prescribed treatment.
However, adherence to these conventional therapies is often
low,"" and their efficacy in severe cases is also limited.'>"
Fortunately, in recent years, innovative, and highly effec-
tive treatments have emerged such as biologic drugs and
Janus kinase (JAK) inhibitors. However, their use in chil-
dren is still restricted in some cases.'” As a matter of fact,

the substantial humanistic burden of disease in patients
with moderate-to-severe AD suggests potential undertreat-
ment in this group, with few evidence available on new the-
rapies, patient-reported outcomes (PROs), AD severity and
impairment.’™ On the other hand, AD represents a substan-
tial economic burden on the health system, as well as on
the patients and caregivers.® The total direct cost was
estimated to be nearly €2700 per patient per year.'* As
expected, the severity of the condition had a direct impact
on cost, with severe cases resulting in higher costs.'* Speci-
fically, compared with patients with mild and moderate
AD, severe AD presented significantly higher total direct
costs (€1512 [SD, 854] and €1984 [SD, 2093] vs €5377 [SD,
3.518]; p<0.001, respectively).

There is no available comprehensive, updated informa-
tion on the humanistic, and economic burden associated
with children with AD in Spain. This systematic review aims
to provide an overview based on the most recent Spanish
real-world evidence.

Methods

We conducted a systematic review of observational stu-
dies on the humanistic and economic burden associated with
pediatric patients with AD over the past 10 years (from March
2013 through March 2023) following the recommendations
established by the ‘‘Preferred Reporting Items of Systematic
Reviews and Meta-analysis’’ (PRISMA).">

Data sources and search strategy

The international PubMed/MEDLINE, Cochrane Library,
the Spanish national Medicina en Espafnol (MEDES), and
indice Bibliogrdfico Espariol en Ciencias de la Salud (IBECS)
databases were searched to identify relevant publications
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Records identified (n = 133)
« PubMed/MEDLINE (n = 31)
« Cochrane (n = 2)
+ IBECS (n = 24)
* MEDES (n=72)
* Websites (n = 3)
* Medical societies (n = 1)

!

Records screened by title and
abstract (n = 110)

!

Reports assessed for eligibility
(n=16)

!

Studies included in the review
(n=11)

[Included ] [ Eligibility ] [ Screening ] [ Identification ]

Figure 1
Ciencias de la Salud; MEDES, Medicina en Espanol.

for review. Additionally, manual searches in the grey
literature (Google and Google Scholar) were conducted
to identify documents such as non-indexed articles and
conference abstracts published over the past 3 years at key
national and European congresses organized by the follow-
ing medical societies: Spanish Academy of Dermatology and
Venerology (AEDV), Spanish Society of Allergology and Clini-
cal Immunology (SEAIC), European Academy of Dermatology
and Venereology (EADV), American Academy of
Dermatology (AAD) and Society for Pediatric Dermatology
(SDP).

The different databases were searched using both free-
text and MeSH (medical subject headings) terms, combined
with the Boolean connectors OR and AND. The list of terms
and search strategy are detailed in Table S1 of the supple-
mentary data.

Study selection

Two reviewers independently screened all identified arti-
cles at two levels (levels 1 and 2). Level 1 consisted of a
broad screening based on article titles and/or abstracts,
as available. Level 2 involved two reviewers who inde-
pendently reviewed the full-text articles and applied the
inclusion/exclusion criteria. At both levels, discrepancies
were resolved by consensus or with the involvement of a
third team member.

Eligibility criteria

Observational studies conducted in Spain including pedi-
atric population (<18 years) with a confirmed diagnosis

Duplicates excluded (n = 23)

Records excluded
(n=94)

Records excluded (n = 5):
Specific treatment (n = 1)
Other populations (n = 4)

PRISMA flow diagram with the selection process of the included publications. IBECS, indice Bibliografico Espafiol en

of AD by dermatologists/physicians published in English or
Spanish from March 2013 through March 2023 were eligi-
ble. Studies conducted out of Spain were included when
specific data from the Spanish population were provided.
Table S2 of the supplementary data lists the inclusion and
exclusion criteria.

Data mining and quality assessment

Data mining included data on the epidemiology of the di-
sease (prevalence and incidence), patients’ characteristics
(demographic, comorbidities), patterns on use of treatment,
PROs, impact of the disease on the HRQoL, adherence, use
of health care resources, and associated costs. A standard-
ized data mining form was used to draw the data from the
selected articles.

The quality of included studies was assessed by two
independent reviewers using the Strengthening the Report-
ing of Observational Studies in Epidemiology (STROBE)
statement,'® resolving discrepancies by consensus.

Results

A total of 133 reports were initially identified (Fig. 1). After
duplicate removal and applying the established inclusion cri-
teria, 11 publications (10 full-text articles and 1 conference
abstract) were included in the synthesis.

The main characteristics of selected articles are sum-
marised in Table 1. Regarding the study design, 54.5%
(n=6) of the studies were cross-sectional, 27.3% (n=3)
retrospective, and 18.2% (n=2) prospective. Inclusion cri-
teria were heterogeneous regarding age range, time from
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Table 1 Main characteristics of the selected publications.
Author Study characteristics Main variables
(year)

Design Source Health Inclusion criteria Sample size Demographic Epidemiology Treatment PROs HRU/
care (N) and clinical patterns costs
setting characteris-

tics
Sanchez- Prospective  Medical Primary Age >2 to <18 151 X X
Pérez chart care years, >1 year - HRQoL
(2013)"7 review since AD diagnosis
(Hanifin and Rajka
criteria)
Torrelo Cross- Patient Hospital Age >2 to <15 141 X X
(2013)18 sectional inter- years. Moderate- - HRQoL
views to-severe AD =
(Hanifin and Rajka Satisfaction
criteria), - Adherence
>16-month history
of AD, topical
treatment >4
months
Ortiz de Cross- Medical Hospital Age >2 to <15 116 X X X
Frutos sectional chart years. Clinically - HRQoL
(2014)"° review diagnosed - Adherence
moderate-to-
severe AD
(specialist’s
judgment,
excluding mild
AD), >12-month
history of AD, IGA
>2
Draaisma Cross- Parent or Primary Age >12 to <15 6937 X X
(2015)%° sectional caregiver care month-old infants - Prevalence
inter-
views
Barroso Cross- Electronic Hospital Age <18 years with 8 X X X
(2019)%! sectional health moderate-to- - Prevalence
records severe AD (IGA

>3), treatments?

‘|e 19 08RIIURS-ULLIRW Y ‘DIUIDIA 'V ‘Zapueulaq 0)alio] Y
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Table 1 (Continued)

Author Study characteristics Main variables
(year)

Design Source Health Inclusion criteria Sample size Demographic Epidemiology Treatment PROs HRU/
care (N) and clinical patterns costs
setting characteris-

tics
Sicras- Retrospective Review Primary Age >6 years, AD 24,374 with X X X

Mainar of care and diagnosis >1 year AD - Prevalence
(2019)%2 medical hospital prior to the index 844 with

records date, prescribed severe AD

(comput- medication, >2

erized prescriptions at

databases) the follow-up,

regular monitoring
with >2 health
records, including

a visit to the
dermatology unit
Arnedo- Prospective  Patient Hospital NA 3607 (1st X X
Pena inter- survey, - Prevalence
(2020)% views 1994) - Incidence
1805 (2nd
survey,
2002)
Darba Retrospective Database Primary NA 1266 X X X
(2021)%4 care and - Incidence
hospital
Silverberg Cross- Patient Hospital Age >6 months to 3465 X X
(2021)% sectional inter- 18 years - Prevalence
views
Almenara- Retrospective Medical Primary NA 31,757 X
Blasco chart care
(2022)% review
Lazaro Cross- NA NA Age >6 months to 564 X
(2022)?  sectional 18 years,
iagnosed wit
[ABSTRACT di d with AD
SEAIC (criteria-based)®

2022]

AD, atopic dermatitis; PROs, patient-reported outcomes; HRQoL, health-related quality of life; NA, not available; X marks the reported variables in each study.

@ > one of the following therapies: immunosuppressants (e.g., cyclosporine, off-label methotrexate, off-label azathioprine, off-label mycophenolate mofetil), biologic drugs (including
off-label omalizumab and off-label ustekinumab, dupilumab), systemic corticosteroids, and/or other drugs (e.g., off-label immunoglobulins, off-label apremilast, UVB phototherapy).

b First 3 ISAAC (International Study of Asthma and Allergies in Childhood) criteria + medical diagnosis reported by the patient + additional criteria for children <6 years old.

£1€-59¢€ (G207) 911 seoyrisolyls-owiaq SYLIV
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Table 2 Summary of data regarding the population’s age and gender.
Author (year) Sample size Population age, yr* Mean age, Gender,
(N) years (SD) female (%)
Range 0.5-1 2-5 5-15 15-18
Sanchez-Pérez 151 2-17 X X X 9.4 (4.5) 48.3
(2013)"7
Torrelo (2013)'8 141 2-15 X X 8.7 (3.6) 41.8
Ortiz de Frutos 161 2-1 X X 7.7 (3.9) 50.0
(2014)"°
Draaisma 6937 12-15 X NA 46.9-50.12
(2015)%° months
Barroso 8 <18 X X X X 12.5 NA
(2019)*'
Sicras-Mainar 24,374 with 6-18 X X 6-12 yr: 9.1 6-12 yr: 42
(2019)?2 AD (2.0) 13-18 yr:
844 with 13-18 yr: 51.4
severe AD 14.8 (1.6)
Arnedo-Pena 3607 6-7 X 6.3 (0.5) 49.5
(2020)% (year 1994)
1805 14-15 X 14.4 (0.5) 50.1
(year 2002)
Darba (2021)* 1266 0-5 X X 1.5 40.5
Silverberg 3465 0.5-<18 X X X X 6 mo-<6 yr: 6 mo-<6yr:
(2021)%° 3.2 54.5
6-<12 yr: 6-<12 yr:
9.2 45.1
12-<18 yr: 12-<18 yr:
14.9 46.7
Almenara- 31,757 0-17 X X X X NA 50.0
Blasco
(2022)%
Lazaro (2022)% 564 0.5-<18 X X X X NA NA

NA, not available; X marks the reported age range.
a According to regions.
" Age expressed in years except months.

diagnosis, diagnostic criteria, severity, and treatment pat-
terns. The information source included the review of health
records or databases in 54.5% (n=6) reports, whereas in
36.4% (n=4) of the publications, information was retrieved
through interviews conducted with the patients or their par-
ents/caregivers. A total of 27.3% (n=3) of studies were
eventually conducted in primary care health care settings,
45.5% (n=5) in hospital health care settings, and 18.2%
(n=2) in both.

Population characteristics

Age and gender

Details on the population’s age and gender are detailed
in Table 2. Four studies?*-?” included a broad age spec-
trum from 6-month infants to younger than 18-year-old
patients. In contrast, two studies’®?* focused on a narrower
age range, 12-15-month-olds, and 6-7/14-15-year-olds,
respectively. Overall, the most represented age group was
from 2- to 15-year-olds. Regarding gender, the male/female
proportion was similar, with the female representation

varying from 42% up to 54.5% according to different studies
and age ranges.

Severity of AD
Six studies'’2""2>27 assessed the severity of AD using dif-
ferent tools, including the Investigator’s Global Assessment
(IGA) (n=3),"-1%2" the SCORing Atopic Dermatitis (SCORAD)
(n=1)," the Clinical Global Impressions scale - Severity
of Illness (CGI-SI) (n=1)," the Patient Global Assessment
(PtGA) (n=2),”?% the Patient-Oriented Eczema Measure
(POEM) (n=1),% and the physician’s perspective'® (Fig. 2).

Three studies focused on moderate-to-severe AD
patients,’®'%?'" while the other three studies included
patients from all AD severities."”’?>?’ In the latter studies,
moderate AD was reported in 28.8% up to 50.3% of patients,
and severe AD in 4.1% up to 12.6% of patients.'-2>?” Mild
AD was the most prevalent disease in two of those studies
according to PtGA/POEM??7; while moderate AD was the
most prevalent in study #3 according to IGA."”

Ortiz de Frutos et al. used several tools to assess disease
severity. A total of 70.7% of pediatric patients had been ini-
tially diagnosed with moderate AD, based on the specialist’s

370



ACTAS Dermo-Sifiliograficas 116 (2025) 365-377

B

PLGAD 120% Medical

history

120% SCORAD® IGA? IGA?

2016 2017

IGA*  PtGA®  POEM°

100% 100%

o I I I o

o 2 IGA? CGI-SI® B Moderate-to-severe
b b
Severe
. st m Moderate
Mild
20% 20%
‘ 0% : ‘ . 5

0%

% of patients
% of patients

Lazaro 2022 Torrelo 2023 Ortiz de Frutos 2014 Barroso 2019
6mo-18yr 2-15yr 2-15yr <18yr

Sénchez-Pérez 2013 Silverberg 2021
2-17yr 6mo-18yr

Figure 2 AD severity. (A) Studies including mild, moderate and severe patients measured with IGA, PtGA and POEM. (B) Studies
restricted to moderate-to-severe patients measured with SCORAD, IGA, CGI-SI, IGA and medical history. NA, not available; IGA has
six categories of response and its score ranges from 0 (no illness, with no inflammatory signs of AD) up to 5 (very serious illness, with
intense erythema and intense papule/infiltration with crusts/exudation). Barroso et al. ranged severity from 0 up to 4, considering
scores of 3 as moderate and scores of 4 as severe AD; PPatient Global Assessment (PtGA), which asks, ‘‘Please check one answer
that best describes the severity of your or your child’s eczema over the past week,’’ with responses of clear, mild, moderate, or
severe; “Patient-Oriented Eczema Measure (POEM), with a total score ranging from O (lower severity) up to 28 (higher severity);
severity groupings have been defined as bands of 0-7 indicating mild AD, 8-16 moderate AD, and >16 severe AD; 9SCORAD takes
into account the extent and intensity of the lesions, as well as the symptoms (pruritus and loss of sleep) it causes; extent (A): the
body surface is divided into four segments (head and neck, trunk, upper and lower extremities) to which a percentage is assigned
based on the extent represented; intensity (B); €The Clinical Global Impression - Severity scale (CGI-S) is a valuable tool used by
clinicians to assess the severity of a patient’s illness vs their past experience with similar diagnoses. It involves rating the patient’s
current condition on a 7-point scale, reflecting different levels of illness severity: (1) normal, not at all ill, (2) borderline mentally

ill, (3) mildly ill, (4) moderately ill, (5) markedly ill, (6) severely ill, and (7) extremely ill.

best clinical judgment, and, therefore, had been included
in the study. However, at the time of medical consulta-
tion, only 53.4% and 50.9% exhibited moderate-to-severe AD
according to IGA and CGI-SI respectively.' Six percent of the
patients had been initially included in the study as having
moderate-to-severe AD, but obtained a SCORAD score <15,
which ended up categorizing their AD as mild. In contrast,
Silverberg et al. evaluated disease severity using PtGA and
POEM, observing similar rates.?

Comorbidities

Five studies'”?"222427 provided specific data on comorbidi-
ties associated with AD in Spanish pediatric patients (Fig. 3).
An additional study?® listed comorbidities without providing
prevalence percentages.

One study presented aggregate data, confirming that
84.4% of pediatric patients with AD had, at least, one comor-
bidity, for a mean of 2.5 comorbidities per patient.”” In
general, respiratory conditions such as asthma and allergies
such as allergic rhinitis were the most widely reported con-
ditions in the observational studies reviewed ranging from
2.6% up to 47% and from 7.9% up to 50%, respectively.

Interestingly, in the study conducted by Almenara-Blasco
et al.,’ different gender-related comorbidity patterns
were identified. Mental health disorders, dyslipidemia,
and respiratory conditions were more common among
men, whereas respiratory-allergic, sensitive-digestive,
menstrual-dysphoric-metabolic, and  cardiometabolic

conditions were more common among women (percentages
not provided).?¢

Disease burden

Epidemiology

Six articles?®-?®> provided epidemiological data, including
prevalence (n=5) and incidence (n=2) of AD in the pediatric
population of Spain. The reported prevalence rates varied
significantly across the studies ranging from 0.01% up to 30%
(Fig. 4).

Sicras-Mainar et al.?? assessed the prevalence of AD
by different age groups, with both overall and severe
AD prevalence being higher in 6-12-year-olds (11.5% vs 6.4%;
p<0.001) vs 13-18-year-olds (0.39% vs 0.23; p<0.001),
respectively.”? Similarly, Arnedo-Pena et al.?®> reported a
higher prevalence in adolescents older than 12 years vs
younger children, as well as in women compared to men
in both 2002 and 2012 (29.80% vs 21.50% and 41.40% vs
28.30%, respectively). This study also reported an increase
in the prevalence ratio from 1994 (1.02 [95% CI, 0.86-1.21])
through 2012 (1.41 [95% CI, 1.21-1.73]).%

For the incidence of AD, data were drawn from two
studies.?>?* Arnedo-Pena et al.?® identified a total of 182
new cases of AD from 1994 through 2002, with an incidence
rate of 15.9 per 1000 persons years. Darba and Marsa’* con-
firmed an incidence rate of AD from 2000 through 2017
of 5.8 per 100,000 persons, with a higher incidence being
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reported in children aged 0-5 years (30.0 per 100,000 per-
sons), and the overall incidence being stable throughout the
study period.?*

Treatment patterns

Three studies'® "2 assessed treatment patterns in pediatric
patients with moderate-to-severe AD in Spain (Fig. 5).

The first-line therapy in children with moderate-to-
severe AD was the use of emollients (82.8%)," followed
by topical pharmacological treatment (77.6%) including
corticosteroids.?' Systemic corticosteroids were also used
in children starting at the age of 6 years (37.5% up to
95.4%) being cyclosporine (40.5% up to 50%) and azathio-
prine (23.8%) the most widely used drugs.?"?? Only a small
percentage of patients received biologic drugs (1.5%), in
children older than 6 years.??

Despite pediatric patients suffering from moderate-to-
severe AD, it was notable that 24.1% of patients reported
not using any topical pharmacological treatment or delaying
its use."

Patient-reported outcomes

Three articles'’""° provided data on PROs covering aspects
such as HRQoL (n=3),""" treatment satisfaction (n=1),'®
and treatment adherence (n=2).'®"?

HRQoL

The impact of AD on the patients’ HRQoL was evaluated
using the children’s version of the Dermatology Life Qua-
lity Index (cDLQl), the Infant’s Dermatitis Quality of Life
Index (IDQoL), and the children’s version of the EADA (Escala
de afectacion de la dermatitis atdpica) scale. Lower scores
represented less impairment and better HRQoL in all ques-
tionaries used, with final scores ranging from 0 up to 30 in
the ¢DLQI and IDQoL indexes, and from 0 up to 10 in the
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EADA scale. A summary of the results has been presented in
Table 3.

Two studies used the cDLQI: one reported an overall score
of 6.1, being symptoms and feelings (2.0) and daily activi-
ties (1.8) the most affected dimensions'®; while the other
reported overall mean scores of 3.8, 8.8, and 14.5 based on
disease severity (mild, moderate and severe or very severe,
respectively).”” Similarly to the cDLQI, global IDQoL and
EADA scores showed a moderate impact with mean scores
of 7.6 and 2.5, respectively in these moderate-to-severe
patients.'®

Torrelo et al. observed higher levels of emotional, phy-
sical, and social impairment in patients with severe AD vs
patients with mild AD."® Consistent with this, in severe com-
pared to mild ones, individual cDLQI domain scores revealed
a significantly higher impact on symptoms (mean score, 3.4
[SD, 1.8] vs 1.7 [SD, 1.1], p<0.05), activities of daily liv-
ing (mean score, 2.8 [SD, 1.6] vs 0.4 [SD, 1.7], p<0.05),
and leisure (mean score, 2.9 [SD, 2.2] vs 0.3 [SD, 0.7],
p<0.05)." Furthermore, AD led to changes in mood (79.9%),
affecting feelings of restlessness (91.6%), concentration dif-
ficulties (35.3%), and depression (7.6%), particularly among
those with severe AD."” AD significantly impaired patients’
daily life in all severity groups, with 24.5% of the overall
sample experiencing strong or very strong pruritus.'” Sleep
was deprived by pruritus, with most patients with moderate-
to-severe AD reporting difficulty falling asleep (90.1% with
moderate AD and 87.5% with severe AD), and a proportion
of them awakening at night time (76.8% with moderate AD
and 97.5% with severe AD)."’

Treatment satisfaction and adherence

Treatment satisfaction and adherence were evaluated in
patients using topical pharmacological maintenance treat-
ment for flare-ups prevention. Overall, patients expressed
high satisfaction (7.2), evaluated using a Visual Analogue
Scale (VAS 0-10), with no significant differences regarding
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Table 3 Summary of HRQoL results.
Author Disease Tool Overall Symptoms Activities Leisure  Study Interpersonal Treatment
(year) severity (score score and of daily relation-
range) feelings living ships
Sanchez- Mild cDLQI? 3.8 1.7 0.4 0.3 0.3* 0.7* 0.4*
Pérez Moderate (0-30) 8.8 2.7 1.3 1.6 0.7* 1.6* 1.0*
(2013)"7 Severe or 14.5 3.4 2.8 2.9 1.1* 2.8* 1.6*
very severe
Torrelo Moderate- cDLQI? 6.1 2.0 1.8 0.5 0.5 0.7 0.7
(2013)'8 to-severe (0-30)
EADAP 2.5 NA NA NA NA NA NA
(0-10)
Ortiz de Moderate- EADA® 2.9 NA NA NA NA NA NA
Frutos to-severe (0-10)
(2014)"

NA, not available.

@ The cDLQI consists of 10 items, each including four response categories ranging from 3 (very much) to 0 (not at all). The questionnaire
dimensions include symptoms and feelings, activities of daily living, leisure, work/study, interpersonal relationships, sexuality, and
treatment. The final score ranges from 0 (minimum impact on HRQOL) up to 30 points (maximum impact on HRQOL).

b The EADA scale is a brief self-report instrument consisting of 9 items for adults and 8 for pediatric patients. It includes four response
options. The raw overall scores obtained in each version are linearly transformed into a scale ranging from 0 (minimal impact on patient
HRQoL) up to 10 (maximum impact on patient HRQoL). For pediatric patients, the test was completed by parents or caregivers to assess

the impact of AD on the HRQoL of minors
" Not statistically significant results.

disease severity.'® However, treatment adherence, reported
by the Morisky-Green test, was low (18.4%), with 49.9%
of the patients admitting to occasionally forgetting apply-
ing treatment, and 34.0% admitting not adhering to it
during symptom-free periods.’® In contrast, another study
found that most patients adhered to the pharmacological
treatment.'” Discrepancies were found between physicians
and patients’ perceptions of reported compliance. While
dermatologists considered that many of their patients com-
plied with maintenance treatment (88.7%), the percentage
of patients who declared themselves as compliant was lower
(18.4% up to 42.6%)."® Interestingly enough, patients rated
excellent, good, or sufficient disease control in 62.7% of
cases while dermatologists did so in 40.5% of cases."’

Use of resources and associated costs

Only one report showed data on specialized care resource
use and associated costs in pediatric patients (<5 years
old).*

The study conducted from 2000 through 2017 included
84.3% of ER admissions with a mean length of stay 4.3
days. The most common medical procedures upon admission
included blood microscopic examination (30.6%), steroid
injections (18.6%), antibiotics (12.1%), and skin biopsies
(14.3%). Additionally, pharmacological interventions regis-
tered in primary care centers involved the administration of
antibiotics (8.7%), corticosteroids (topical, 25.7%; systemic,
17.8%), analgesics (paracetamol, 27.1%; ibuprofen, 20.2%;
other, 28.3%), and antihistamines (14.3%).

The mean annual direct medical costs per patient
were estimated at €2310. These costs were mostly sta-
ble within the first half of study period (€1500-€2500/per

patient approx., 2000-2009), with a major increase being
observed from 2009 through 2010 up to €4000/per
patient (p <0.0001), followed by a decreasing trend in the
2011-2017 period, back to 2500€ /per patient approx.

Discussion

Our systematic review synthesized findings from 11 obser-
vational studies providing an overview of the population
characteristics, burden of disease, epidemiology, treatment
patterns, PROs, use of resources and costs associated with
the management of AD in pediatric Spanish patients.

Based on the studies assessing the severity of AD,
we could conclude that differences in classification may
derive from the use of different instrument measures. The
observed results suggested that the use of PRO measures
such as PtGA and POEM would correlate well between them.
However, the results obtained using clinical measures such
IGA or CGI-SI might underestimate the severity vs the results
obtained using SCORAD, as it combines the clinical and the
patient perspective.

Among the studies included in our review that reported
data on comorbidities, respiratory diseases and allergies
were found to be the most common. Notably, one of the
studies of pediatric patients with severe AD reported a high
prevalence (>70%) of mental illnesses.'”%"222427 |n this con-
text, there is evidence of a significant association between
AD in children and mental health symptoms.?® A longitudi-
nal, population-based birth control cohort study found that
children with severe AD were >2-fold more likely to have
symptoms of depression vs those without AD.?® Addition-
ally, children with AD were more likely to internalize beha-
viors, such as anxiety or somatic complaints.?? Moreover, a
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higher prevalence of ADHD in pediatric AD patients has been
reported too.?’

As seen in the three studies included in our review,
AD affects not only the emotional domain but also other
domains of HRQoL, as physical and social impairment, par-
ticularly in severe AD."-"% Pruritus is the symptom with the
greatest impact on HRQolL, as it negatively interferes with
sleep quality, mood swings and restlessness.? Consistent
with this, AD has been pointed out to be the most common
skin disease that causes the greatest impairment in HRQoL
on account of symptoms such as pruritus and insomnia.>’ One
study revealed that 79% of children with AD reported sleep
disturbances,’' even among patients with mild and inactive
disease.>?

The prevalence data from the analyzed studies revealed
wide heterogeneity. For instance, significant variability in
AD prevalence and incidence was observed across regions
and age groups. This variability could be attributed to vari-
ations in study methodologies and design, research settings
and AD definitions.

AD prevalence is heterogeneous, generally ranging from
10% up to 30% even for younger children younger than
2 years, suggesting an early onset during childhood. This
early onset is usually associated with genetic predisposition
and environmental factors.?*> Although gender difference
patterns seemed nonsignificant, the long study conducted
by Arnedo-Pena et al. in a small region of Spain from 1994
though 2012 resulted in women showing a higher prevalence
of AD,?* a trend not yet seen in the real-world global study
conducted by Silverberg et al.? including 18 countries. An
increasing trend in AD prevalence in Spain was observed
from 1994 through 2012.2% In contrast, a decrease in AD
prevalence from 22.8% (1996) down to 21.3% (2006), and
down to 16.3% (2017) was seen, for example, in Sweden,*
highlighting geographical variations.

Regarding AD incidence, in our review a stable trend
in children aged 0-5 years from 2000 through 2017 was
observed.?* Similarly, a study from Denmark and Swe-
den supports this stability, with consistent incidence rates
throughout time.* This stability suggests unchanged risk
factors for AD development in this age group.*

In Spain, the current AD treatment guidelines for pedi-
atric population suggest an adequate skin hydration and use
of topical corticosteroids,*® which is consistent with the
treatment patterns reported in the reviewed studies,®%°
yet we should mention that 24.1% of moderate-to-severe
patients delayed initiation, or did not apply topical
pharmacological maintenance treatment.'” The treatment
adherence was low despite the patient’s expressed satisfac-
tion with treatment'® and regardless of disease severity.*’
We should, also, mention the different perceptions between
patients and specialists in the field, with specialists often
overestimating the patient’s compliance with the recom-
mendations and prescribed treatment application.'®

The use of biologic drugs as the treatment of choice
among pediatric patients seemed to be limited, with only
1.5% of patients older than 6 years benefiting from this
option.?? This limited usage of biologics in the Spanish
pediatric population may be due to their very recent
authorization for use and access barriers that might have
prevented their prescription.®® However, biologic drugs may

provide adequate control in moderate-to-severe cases, cov-
ering an unmet need in this pediatric population.*®

Of note the significant gap in the literature on the
economic burden of pediatric AD in Spain. While se-
veral studies have focused on the economic implications on
adult patients,“>*! pediatric population research is lacking,
despite existing research in other European countries high-
lighting important secondary care use of resources such as
outpatient visits and pharmacy dispensations.*”” The mean
direct medical cost in Sweden (SD) was estimated at €1111
(3416) and €1906 (7067) for mild-to-moderate and severe
AD, respectively, which is consistent with the Spanish data
retrieved in our review. Nonetheless, there is a need for
more targeted studies in this area.

This review presents some limitations. Variations in the
definition and severity of AD across different scales had
implications for the comparability and generalizability of
our findings. Additionally, the heterogeneity in the available
data, including differences in study design, data collec-
tion methods, and outcome measures, complicated result
interpretation. Moreover, the methodologies and target po-
pulations also differed across studies, leading to variable
results. There was a lack of comprehensive data on the use
of resources and costs associated with AD in the pediatric
population, which limits our understanding of the economic
burden associated with AD.

Conclusions

This systematic review provides a comprehensive picture
of the clinical, humanistic and economic burden of AD in
pediatric patients in Spain, which may be beneficial for
physicians and health care decision makers who manage this
condition, as well as researchers seeking to determine the
gaps in knowledge that remain that need to be addressed
in future research studies. The high prevalence and early
onset highlight the need for comprehensive, patient-focused
care tailored to this subpopulation. Despite the existence of
established treatment guidelines, low adherence to treat-
ment indicates a need for developing better and more
effective strategies. On the other hand, biological therapy,
including newly available treatments and small molecule
JAK inhibitors, present a promising opportunity for innova-
tion and expansion in therapeutic interventions. As modern
and effective management strategies are developed, these
key factors should be considered to improve patient out-
comes.

Ethical approval

This article is based on previously conducted studies and
does not contain any new studies with human participants
or animals performed by any of the authors.

Funding

Eli Lilly sponsored this study and the publication of this arti-
cle.

375



A. Torrelo Fernandez, A. Vicente, A. Martin-Santiago et al.

Authors’ contributions

Rosa Moro, Silvia Diaz-Cerezo, Luis Lizan and Mercedes
NUnez contributed to the conception of the work, the
design, the acquisition, and analysis of the data. All authors
participated in the interpretation of data for the work, the
critical revision of the manuscript and approved the final
submitted version.

Conflicts of interest

Antonio Torrelo Fernandez is member of the advisory board
of Eli Lilly and Viatris, has received speaker fees from ELli
Lilly, Viatris, Pfizer, Sanofi, and Novartis, and fees for attend-
ing meetings from Sanofi and Pierre Fabre.

Asuncion Vicente is member of the advisory board of Eli
Lilly and Amryt, has received consulting fees from Abbvie,
Amgen, Amryt, Boehringer Ingelheim, Bristol-Myers Squibb,
Eli Lilly, Novartis, Pierre Fabre and Sanofi Genzyme, speaker
fees from Abbvie, Amgen, Amryt, Boehringer Ingelheim,
Bristol-Myers Squibb, Ferrer, Galderma, Janssen, Eli Lilly,
Novartis, Pierre Fabre, Pfizer, and Sanofi Genzyme and
fees for attending meetings from Abbvie, Almirall, Amgen,
Amryt, Boehringer Ingelheim, Bristol-Myers Squibb, Ferrer,
Galderma, Eli Lilly, Novartis, Pierre Fabre, Pfizer, and Sanofi
Genzyme.

Ana Martin-Santiago has received speaker fees from Abb-
vie, Amgen, Leo-Pharma, Leti, Novartis, Pfizer, and Sanofi,
payments for her expert testimony from Abbvie, Amryt, Leo-
Pharma, Pfizer, and Sanofi, and fees for attending meetings
from Abbvie, Almirall, Janssen, Leo-Pharma, Leti, Eli Lilly,
Novartis, Pfizer, Pierre Fabre, Sanofi, UCB and Viatrix.

Raul de Lucas Laguna is member of the advisory board
of Novartis, Abbvie, Lilly, Pfizer, Sanofi, Leo-Pharma, John-
son & Johnson, UCB, Almirall, Galderma, LetiPharma, has
received consulting fees from Novartis, Abbvie, Lilly, Pfizer,
Sanofi, Leo-Pharma, Johnson & Johnson, UCB, Almirall,
Galderma, and LetiPharma, speaker fees from Novartis, Abb-
vie, Lilly, Pfizer, Sanofi, LetiPharma, Johnson & Johnson,
UCB, Almirall, Galderma, and LetiPharma, payments for his
expert testimony from Novartis, Abbvie, Lilly, Pfizer, Sanofi,
LetiPharma, Johnson & Johnson, UCB, Almirall, Galderma,
and LetiPharma, and support for attending meetings from
Novartis, Abbvie, Lilly, Pfizer, Sanofi, Leo-Pharma, Johnson
& Johnson, UCB, Almirall, Galderma, and LetiPharma.

José Carlos Armario Hita is member of the advisory board
of Abbvie, Novartis, Lilly, Sanofi, Galderma, Leo-Pharma,
Janssen, Pfizer, UCB farma, and Almirall, has received con-
sulting fees from Abbvie, Novartis, Lilly, Sanofi, Galderma,
Leo-Pharma, Janssen, Pfizer, UCB farma, Almirall, speaker
fees from Abbvie, Novartis, Lilly, Sanofi, Galderma, Leo-
Pharma, Janssen, Pfizer, UCB farma, Almirall, and fees
for attending meetings from Abbvie, Novartis, Lilly, Sanofi,
Galderma, Leo-Pharma, Janssen, Pfizer, UCB farma, and
Almirall.

Rosa Moro, Silvia Diaz-Cerezo and Mercedes Nlhez are
employees of Eli Lilly. Luis Lizan works as an independent
scientific consultant (Outcomes’10) and declared to have
received honoraria for conducting the systematic literature
review and manuscript drafting tasks.

Acknowledgements

Assistance in the methodology and editorial preparation
of this article was provided by Outcomes’10. The authors
hereby wish to thank Patricia Felip, Ana Causanilles and
Héctor David de Paz for their help during data analysis and
medical drafting tasks.

Appendix A. Supplementary data

Supplementary data associated with this article can
be found, in the online version, at doi:10.1016/j.
ad.2024.06.011.

References

1. Gilaberte Y, Pérez-Gilaberte JB, Poblador-Plou B, Bliek-Bueno
K, Gimeno-Miguel A, Prados-Torres A. Prevalence and comor-
bidity of atopic dermatitis in children: a large-scale population
study based on real-world data. J Clin Med. 2020;9:1632.

2. Bylund S, Kobyletzki LB, Svalstedt M, Svensson A. Prevalence
and incidence of atopic dermatitis: a systematic review. Acta
Derm Venereol. 2020;100:320-9.

3. Lin DH, Nguyen C, Fleischer AB Jr. Time to meaningful clinical
response in reduction of itch in atopic dermatitis. J Dermatolog
Treat. 2022;33:1568-71.

4. Ricci G, Bellini F, Dondi A, Patrizi A, Pession A. Atopic dermatitis
in adolescence. Dermatol Rep. 2012;4:e1.

5. Martin MJ, Estravis M, Garcia-Sanchez A, Davila |, Isidoro-Garcia
M, Sanz C. Genetics and epigenetics of atopic dermatitis: an
updated systematic review. Genes (Basel). 2020;11:442.

6. Qi HJ, LiLF. Association of atopic dermatitis with depression and
suicide: a two-sample mendelian randomization study. Biomed
Res Int. 2022;2022:4084121.

7. Thyssen JP, Hamann CR, Linneberg A, Dantoft TM, Skov L, Gis-
lason GH, et al. Atopic dermatitis is associated with anxiety,
depression, and suicidal ideation, but not with psychiatric hos-
pitalization or suicide. Allergy. 2018;73:214-20.

8. Legat FJ. ltch in atopic dermatitis - what is new? Front Med
(Lausanne). 2021;8:644760.

9. Agache |, Akdis CA, Akdis M, Brockow K, Chivato T, Del Giacco
S, et al. EAACI Biologicals Guidelines - dupilumab for children
and adults with moderate-to-severe atopic dermatitis. Allergy.
2021;76:988-1009.

10. Wollenberg A, Barbarot S, Bieber T, Christen-Zaech S, Deleuran
M, Fink-Wagner A, et al. Consensus-based European guidelines
for treatment of atopic eczema (atopic dermatitis) in adults and
children: part I. J Eur Acad Dermatol Venereol. 2018;32:657-82.

11. Patel N, Feldman SR. Adherence in atopic dermatitis. In: Fortson
EA, Feldman SR, Strowd LC, editors. Management of atopic der-
matitis: methods and challenges. Cham: Springer International
Publishing; 2017. p. 139-59.

12. Mancuso JB, Lee SS, Paller AS, Ohya Y, Eichenfield LF. Manage-
ment of severe atopic dermatitis in pediatric patients. J Allergy
Clin Immunol Pract. 2021;9:1462-71.

13. Brar KK, Nicol NH, Boguniewicz M. Strategies for successful
management of severe atopic dermatitis. J Allergy Clin Immunol
Pract. 2019;7:1-16.

14. Achten R, Van der Rijst L, Piena M, Lamers H, De Beer F, De
Bruin-Weller M, et al. Economic and humanistic burden in pae-
diatric patients with atopic dermatitis. Acta Derm Venereol.
2023;103:adv00881.

15. Page MJ, McKenzie JE, Bossuyt PM, Boutron |, Hoffmann TC, Mul-
row CD, et al. The PRISMA 2020 statement: an updated guideline
for reporting systematic reviews. BMJ. 2021;372:n71.

376


http://dx.doi.org/10.1016/j.ad.2024.06.011
http://dx.doi.org/10.1016/j.ad.2024.06.011
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0215
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0215
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0215
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0215
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0215
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0215
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0215
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0215
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0215
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0215
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0215
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0215
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0215
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0215
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0215
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0215
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0215
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0215
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0215
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0215
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0215
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0215
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0215
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0215
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0215
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0215
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0215
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0215
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0215
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0215
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0215
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0215
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0215
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0215
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0215
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0215
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0215
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0215
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0215
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0220
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0220
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0220
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0220
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0220
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0220
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0220
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0220
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0220
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0220
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0220
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0220
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0220
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0220
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0220
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0220
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0220
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0220
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0220
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0220
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0220
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0220
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0220
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0220
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0220
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0220
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0220
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0220
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0220
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0220
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0225
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0225
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0225
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0225
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0225
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0225
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0225
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0225
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0225
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0225
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0225
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0225
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0225
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0225
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0225
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0225
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0225
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0225
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0225
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0225
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0225
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0225
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0225
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0225
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0225
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0225
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0225
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0225
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0225
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0225
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0230
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0230
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0230
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0230
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0230
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0230
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0230
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0230
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0230
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0230
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0230
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0230
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0230
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0230
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0230
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0230
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0230
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0230
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0230
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0230
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0230
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0235
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0235
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0235
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0235
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0235
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0235
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0235
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0235
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0235
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0235
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0235
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0235
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0235
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0235
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0235
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0235
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0235
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0235
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0235
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0235
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0235
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0235
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0235
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0235
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0235
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0235
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0235
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0240
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0240
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0240
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0240
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0240
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0240
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0240
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0240
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0240
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0240
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0240
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0240
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0240
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0240
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0240
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0240
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0240
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0240
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0240
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0240
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0240
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0240
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0240
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0240
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0245
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0245
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0245
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0245
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0245
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0245
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0245
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0245
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0245
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0245
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0245
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0245
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0245
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0245
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0245
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0245
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0245
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0245
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0245
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0245
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0245
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0245
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0245
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0245
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0245
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0245
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0245
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0245
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0245
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0245
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0245
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0245
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0245
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0245
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0245
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0245
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0245
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0245
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0245
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0245
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0245
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0245
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0250
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0250
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0250
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0250
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0250
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0250
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0250
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0250
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0250
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0250
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0250
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0250
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0250
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0250
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0250
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0250
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0255
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0255
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0255
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0255
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0255
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0255
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0255
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0255
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0255
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0255
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0255
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0255
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0255
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0255
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0255
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0255
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0255
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0255
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0255
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0255
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0255
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0255
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0255
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0255
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0255
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0255
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0255
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0255
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0255
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0255
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0255
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0255
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0255
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0255
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0255
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0255
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0255
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0255
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0260
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0260
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0260
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0260
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0260
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0260
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0260
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0260
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0260
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0260
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0260
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0260
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0260
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0260
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0260
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0260
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0260
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0260
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0260
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0260
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0260
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0260
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0260
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0260
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0260
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0260
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0260
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0260
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0260
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0260
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0260
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0260
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0260
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0260
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0260
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0260
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0260
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0260
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0260
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0260
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0260
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0260
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0260
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0260
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0265
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0265
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0265
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0265
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0265
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0265
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0265
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0265
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0265
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0265
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0265
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0265
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0265
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0265
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0265
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0265
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0265
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0265
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0265
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0265
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0265
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0265
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0265
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0265
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0265
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0265
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0265
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0265
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0265
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0265
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0265
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0265
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0265
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0265
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0265
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0265
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0270
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0270
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0270
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0270
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0270
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0270
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0270
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0270
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0270
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0270
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0270
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0270
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0270
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0270
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0270
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0270
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0270
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0270
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0270
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0270
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0270
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0270
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0270
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0270
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0270
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0270
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0270
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0270
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0270
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0270
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0270
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0270
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0270
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0275
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0275
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0275
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0275
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0275
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0275
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0275
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0275
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0275
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0275
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0275
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0275
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0275
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0275
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0275
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0275
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0275
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0275
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0275
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0275
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0275
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0275
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0275
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0275
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0275
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0280
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0280
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0280
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0280
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0280
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0280
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0280
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0280
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0280
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0280
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0280
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0280
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0280
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0280
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0280
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0280
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0280
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0280
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0280
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0280
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0280
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0280
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0280
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0280
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0280
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0280
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0280
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0280
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0280
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0280
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0280
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0280
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0280
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0280
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0280
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0280
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0280
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0280
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0285
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0285
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0285
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0285
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0285
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0285
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0285
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0285
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0285
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0285
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0285
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0285
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0285
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0285
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0285
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0285
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0285
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0285
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0285
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0285
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0285
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0285
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0285
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0285
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0285
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0285
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0285
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0285
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0285
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0285

ACTAS Dermo-Sifiliograficas 116 (2025) 365-377

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

von Elm E, Altman DG, Egger M, Pocock SJ, Gatzsche
PC, Vandenbroucke JP. The Strengthening the Reporting of
Observational Studies in Epidemiology (STROBE) statement:
guidelines for reporting observational studies. J Clin Epidemiol.
2008;61:344-9.

Sanchez-Pérez J, Daudén-Tello E, Mora AM, Lara Surinyac N.
Impacto de la calidad de vida relacionada con la salud en
poblacion pediatrica y adulta espaiola con dermatitis atopica.
Estudio PSEDA. Actas Dermosifiliogr. 2013;104:44-52.

Torrelo A, Ortiz J, Alomar A, Ros S, Pedrosa E, Cuervo J. Calidad
de vida relacionada con la salud, satisfaccion y cumplimiento
de los pacientes con dermatitis atopica moderada-grave que
siguen un tratamiento farmacoldgico de mantenimiento. Estu-
dio CONDA-SAT. Actas Dermosifiliogr. 2013;104:409-17.

Ortiz de Frutos FJ, Torrelo A, De Lucas R, Gonzalez M, Alo-
mar A, Vera A, et al. Dermatitis atopica desde la perspectiva
del paciente: desencadenantes, cumplimiento de las recomen-
daciones médicas y control de la enfermedad. Estudio DATOP.
Actas Dermosifiliogr. 2014;105:487-96.

Draaisma E, Garcia-Marcos L, Mallol J, Solé D, Pérez-Fernandez
V, Brand PL. A multinational study to compare prevalence
of atopic dermatitis in the first year of life. Pediatr Allergy
Immunol. 2015;26:359-66.

Barroso B, Vera-Berrios RN, Rial JM, Farina-Sabaris MC, Santos
LC, Sastre J. Prevalence of severe atopic dermatitis in adults
and children in a health area of Madrid, Spain. J Investig Allergol
Clin Immunol. 2019;29:77-9.

Sicras-Mainar A, Navarro-Artieda R, Armario-Hita JC. Severe
atopic dermatitis in Spain: a real-life observational study. Ther
Clin Risk Manage. 2019;15:1393-401.

Arnedo-Pena A, Puig-Barbera J, Artero-Civera A, Romeu-Garcia
MA, Meseguer-Ferrer N, Fenollosa-Amposta C, et al. Atopic
dermatitis incidence and risk factors in young adults in Castel-
lon (Spain): a prospective cohort study. Allergol Immunopathol
(Madr). 2020;48:694-700.

Darba J, Marsa A. Atopic dermatitis in specialized cen-
ters in Spain: a retrospective analysis of incidence and
costs (2000-2017). Expert Rev Pharmacoecon Outcomes Res.
2021;21:737-42.

Silverberg JI, Barbarot S, Gadkari A, Simpson EL, Weidinger S,
Mina-Osorio P, et al. Atopic dermatitis in the pediatric popula-
tion: a cross-sectional, international epidemiologic study. Ann
Allergy Asthma Immunol. 2021;126, 417-428.e2.
Almenara-Blasco M, Carmona-Pirez J, Gracia-Cazana T,
Poblador-Plou B, Pérez-Gilaberte JB, Navarro-Bielsa A, et al.
Comorbidity patterns in patients with atopic dermatitis
using network analysis in the EpiChron study. J Clin Med.
2022;11:6413.

Lazaro M, Weidinger SE, Mnif S, Thomas T, Rossi RBAB. Los
nifos con dermatitis atopica presentan una alta prevalencia
de comorbilidades atopicas: estudio Epi-care. Simposio inter-
nacional alergologia personalizada: inmunoterapia y alergia a
los medicamentos. Palma de Mallorca; 2022.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

11.

42.

377

Kern C, Wan J, LeWinn KZ, Ramirez FD, Lee Y, McCulloch
CE, et al. Association of atopic dermatitis and mental health
outcomes across childhood: a longitudinal cohort study. JAMA
Dermatol. 2021;157:1200-8.

Huang AH, Roh YS, Sutaria N, Choi J, Williams KA, Canner JK,
et al. Real-world comorbidities of atopic dermatitis in the pedi-
atric ambulatory population in the United States. J Am Acad
Dermatol. 2021;85:893-900.

Campos-Munoz L, Belmar Madrid C, Conde-Taboada A, Iglesias
Puzas A, Gonzalez Guerra E, Lopez-Bran E. Estudio de la calidad
de vida en Dermatologia Pediatrica: un ejemplo de la poblacion
espanola. An Pediatr. 2023;99:170-5.

Sanchez-Pérez J, Daudén-Tello E, Mora AM, Lara Surinyac N.
Impact of atopic dermatitis on health-related quality of life in
Spanish children and adults: the PSEDA study. Actas Dermosifil-
iogr. 2013;104:44-52.

Ramirez FD, Chen S, Langan SM, Prather AA, McCulloch CE, Kidd
SA, et al. Association of atopic dermatitis with sleep quality in
children. JAMA Pediatrics. 2019;173:e190025-30.

Gallay C, Meylan P, Mermoud S, Johannsen A, Lang C, Rivolta
C, et al. Genetic predisposition and environmental factors
associated with the development of atopic dermatitis in
infancy: a prospective birth cohort study. Eur J Pediatrics.
2020;179:1367-77.

Af Klinteberg M, Winberg A, Andersson M, Ronmark E, Hed-
man L. Decreasing prevalence of atopic dermatitis in Swedish
schoolchildren: three repeated population-based surveys. Br J
Dermatol. 2024;190:191-8.

Hadi HA, Tarmizi Al, Khalid KA, Gajdacs M, Aslam A, Jamshed
S. The epidemiology and global burden of atopic dermatitis: a
narrative review. Life. 2021;11:936.

Escarrer Jaume M, Guerra Pérez MT. Dermatitis atopica. Protoc
Diagn Ter Pediatr. 2019;2:161-75.

Dilla T, Valladares A, Lizan L, Sacristan JA. Adherencia y per-
sistencia terapéutica: causas, consecuencias y estrategias de
mejora. Aten Primaria. 2009;41:342-8.

Martinez-Fernandez S, Batalla A, Suh-Oh H-J, Pousa-Martinez M,
Casas-Fernandez L, Florez A. Dupilumab en nifios y adolescentes
con dermatitis atdpica: serie de casos y revision de la literatura.
Piel Formacion Continuada en Dermatologia. 2023;38:231-9.
Butala S, Paller AS. Biologics in the management of childhood
atopic dermatitis. J Allergy Clin Immunol. 2023;151:681-5.
Sicras-Mainar A, Navarro-Artieda R, Carrascosa Carrillo JM. Eco-
nomic impact of atopic dermatitis in adults: a population-based
study (IDEA study). Actas Dermosifiliogr. 2018;109:35-46.
Marron SE, Cebrian-Rodriguez J, Alcalde-Herrero VM, Garcia-
Latasa de Aranibar FJ, Tomas-Aragones L. Psychosocial impact
of atopic dermatitis in adults: a qualitative study. Actas Der-
mosifiliogr. 2020;111:513-7.

Ortsater G, Geale K, Dun AR, Cappelleri JC, Cha A, Romero
W, et al. Clinical and economic burden of pediatric mild-
to-moderate atopic dermatitis: a population-based nested
case-control study in Sweden. Dermatol Ther. 2021;11:161-72.


http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0290
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0290
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0290
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0290
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0290
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0290
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0290
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0290
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0290
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0290
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0290
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0290
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0290
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0290
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0290
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0290
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0290
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0290
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0290
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0290
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0290
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0290
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0290
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0290
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0290
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0290
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0290
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0290
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0290
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0290
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0290
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0290
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0290
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0290
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0290
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0290
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0290
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0290
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0290
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0290
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0290
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0295
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0295
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0295
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0295
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0295
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0295
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0295
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0295
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0295
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0295
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0295
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0295
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0295
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0295
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0295
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0295
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0295
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0295
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0295
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0295
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0295
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0295
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0295
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0295
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0295
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0295
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0295
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0295
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0295
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0295
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0295
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0295
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0295
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0295
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0295
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0295
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0295
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0295
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0295
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0295
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0295
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0295
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0300
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0300
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0300
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0300
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0300
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0300
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0300
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0300
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0300
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0300
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0300
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0300
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0300
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0300
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0300
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0300
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0300
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0300
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0300
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0300
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0300
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0300
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0300
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0300
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0300
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0300
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0300
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0300
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0300
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0300
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0300
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0300
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0300
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0300
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0300
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0300
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0300
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0300
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0300
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0300
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0300
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0300
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0300
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0300
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0300
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0300
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0300
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0300
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0300
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0300
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0300
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0300
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0300
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0305
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0305
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0305
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0305
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0305
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0305
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0305
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0305
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0305
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0305
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0305
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0305
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0305
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0305
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0305
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0305
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0305
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0305
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0305
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0305
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0305
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0305
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0305
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0305
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0305
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0305
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0305
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0305
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0305
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0305
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0305
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0305
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0305
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0305
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0305
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0305
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0305
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0305
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0305
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0305
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0305
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0305
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0305
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0305
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0305
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0305
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0305
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0305
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0305
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0305
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0305
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0305
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0305
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0310
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0310
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0310
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0310
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0310
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0310
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0310
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0310
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0310
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0310
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0310
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0310
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0310
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0310
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0310
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0310
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0310
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0310
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0310
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0310
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0310
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0310
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0310
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0310
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0310
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0310
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0310
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0310
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0310
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0310
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0310
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0310
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0310
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0310
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0310
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0310
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0310
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0315
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0315
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0315
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0315
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0315
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0315
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0315
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0315
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0315
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0315
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0315
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0315
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0315
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0315
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0315
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0315
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0315
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0315
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0315
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0315
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0315
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0315
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0315
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0315
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0315
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0315
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0315
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0315
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0315
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0315
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0315
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0315
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0315
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0315
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0315
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0315
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0315
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0315
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0315
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0315
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0315
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0315
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0320
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0320
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0320
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0320
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0320
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0320
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0320
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0320
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0320
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0320
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0320
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0320
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0320
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0320
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0320
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0320
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0320
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0320
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0320
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0320
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0320
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0320
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0320
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0320
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0320
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0325
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0325
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0325
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0325
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0325
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0325
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0325
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0325
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0325
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0325
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0325
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0325
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0325
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0325
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0325
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0325
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0325
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0325
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0325
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0325
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0325
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0325
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0325
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0325
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0325
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0325
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0325
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0325
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0325
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0325
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0325
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0325
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0325
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0325
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0325
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0325
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0325
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0325
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0325
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0325
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0325
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0325
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0330
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0330
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0330
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0330
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0330
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0330
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0330
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0330
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0330
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0330
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0330
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0330
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0330
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0330
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0330
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0330
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0330
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0330
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0330
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0330
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0330
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0330
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0330
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0330
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0330
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0330
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0330
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0330
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0330
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0330
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0330
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0330
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0330
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0330
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0330
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0330
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0330
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0335
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0335
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0335
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0335
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0335
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0335
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0335
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0335
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0335
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0335
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0335
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0335
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0335
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0335
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0335
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0335
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0335
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0335
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0335
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0335
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0335
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0335
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0335
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0335
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0335
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0335
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0335
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0335
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0335
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0335
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0335
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0335
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0335
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0335
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0335
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0335
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0335
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0335
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0335
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0340
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0340
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0340
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0340
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0340
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0340
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0340
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0340
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0340
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0340
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0340
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0340
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0340
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0340
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0340
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0340
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0340
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0340
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0340
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0340
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0340
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0340
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0340
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0340
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0340
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0340
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0340
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0340
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0340
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0340
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0340
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0340
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0340
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0340
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0340
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0340
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0340
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0345
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0345
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0345
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0345
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0345
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0345
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0345
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0345
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0345
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0345
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0345
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0345
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0345
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0345
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0345
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0345
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0345
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0345
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0345
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0345
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0345
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0345
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0345
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0345
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0345
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0345
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0345
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0345
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0345
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0345
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0345
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0345
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0345
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0345
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0345
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0345
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0345
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0345
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0345
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0345
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0345
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0345
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0345
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0345
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0345
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0350
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0350
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0350
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0350
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0350
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0350
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0350
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0350
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0350
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0350
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0350
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0350
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0350
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0350
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0350
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0350
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0350
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0350
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0350
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0350
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0350
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0350
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0350
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0350
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0350
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0350
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0350
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0350
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0350
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0350
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0350
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0350
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0350
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0350
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0350
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0350
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0350
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0350
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0350
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0350
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0355
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0355
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0355
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0355
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0355
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0355
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0355
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0355
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0355
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0355
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0355
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0355
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0355
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0355
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0355
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0355
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0355
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0355
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0355
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0355
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0355
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0355
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0355
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0355
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0355
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0355
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0355
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0355
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0355
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0355
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0355
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0355
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0355
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0355
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0355
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0355
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0355
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0355
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0355
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0355
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0355
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0360
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0360
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0360
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0360
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0360
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0360
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0360
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0360
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0360
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0360
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0360
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0360
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0360
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0360
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0360
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0360
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0360
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0360
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0360
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0360
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0360
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0360
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0360
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0360
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0360
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0360
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0360
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0360
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0360
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0360
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0360
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0360
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0360
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0360
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0360
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0360
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0360
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0360
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0360
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0360
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0360
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0360
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0360
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0360
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0360
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0365
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0365
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0365
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0365
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0365
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0365
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0365
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0365
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0365
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0365
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0365
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0365
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0365
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0365
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0365
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0365
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0365
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0365
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0365
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0365
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0365
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0365
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0365
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0365
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0365
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0365
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0365
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0365
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0365
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0365
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0365
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0365
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0365
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0365
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0365
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0365
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0365
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0370
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0370
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0370
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0370
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0370
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0370
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0370
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0370
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0370
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0370
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0370
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0370
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0370
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0370
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0370
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0370
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0370
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0370
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0370
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0370
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0370
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0370
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0370
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0370
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0370
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0370
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0370
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0370
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0370
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0370
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0370
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0370
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0370
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0375
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0375
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0375
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0375
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0375
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0375
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0375
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0375
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0375
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0375
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0375
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0375
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0375
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0375
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0375
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0375
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0375
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0375
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0375
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0375
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0375
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0375
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0375
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0375
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0375
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0375
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0375
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0375
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0375
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0375
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0375
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0375
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0375
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0375
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0375
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0375
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0375
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0375
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0375
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0375
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0375
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0375
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0375
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0375
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0380
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0380
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0380
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0380
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0380
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0380
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0380
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0380
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0380
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0380
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0380
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0380
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0380
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0380
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0380
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0380
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0380
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0380
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0380
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0380
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0380
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0380
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0380
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0380
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0380
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0380
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0380
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0380
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0380
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0380
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0380
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0380
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0380
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0380
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0385
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0385
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0385
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0385
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0385
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0385
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0385
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0385
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0385
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0385
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0385
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0385
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0385
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0385
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0385
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0385
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0385
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0385
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0385
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0385
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0385
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0385
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0385
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0385
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0385
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0385
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0385
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0390
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0390
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0390
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0390
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0390
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0390
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0390
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0390
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0390
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0390
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0390
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0390
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0390
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0390
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0390
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0390
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0390
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0390
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0390
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0390
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0390
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0390
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0390
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0390
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0395
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0395
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0395
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0395
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0395
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0395
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0395
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0395
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0395
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0395
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0395
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0395
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0395
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0395
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0395
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0395
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0395
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0395
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0395
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0395
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0395
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0395
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0395
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0395
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0395
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0395
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0395
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0395
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0395
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0400
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0400
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0400
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0400
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0400
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0400
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0400
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0400
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0400
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0400
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0400
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0400
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0400
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0400
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0400
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0400
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0400
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0400
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0400
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0400
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0400
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0400
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0400
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0400
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0400
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0400
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0400
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0400
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0400
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0400
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0400
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0400
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0400
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0400
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0400
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0400
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0400
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0400
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0400
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0400
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0400
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0400
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0405
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0405
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0405
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0405
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0405
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0405
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0405
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0405
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0405
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0405
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0405
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0405
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0405
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0405
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0405
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0405
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0405
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0405
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0405
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0405
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0405
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0405
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0410
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0410
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0410
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0410
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0410
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0410
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0410
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0410
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0410
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0410
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0410
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0410
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0410
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0410
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0410
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0410
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0410
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0410
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0410
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0410
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0410
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0410
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0410
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0410
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0410
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0410
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0410
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0410
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0415
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0415
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0415
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0415
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0415
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0415
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0415
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0415
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0415
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0415
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0415
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0415
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0415
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0415
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0415
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0415
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0415
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0415
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0415
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0415
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0415
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0415
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0415
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0415
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0415
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0415
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0415
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0415
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0415
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0415
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0415
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0415
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0415
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0415
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0415
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0420
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0420
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0420
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0420
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0420
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0420
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0420
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0420
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0420
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0420
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0420
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0420
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0420
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0420
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0420
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0420
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0420
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0420
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0420
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0420
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0420
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0420
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0420
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0420
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0420
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0420
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0420
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0420
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0420
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0420
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0420
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0420
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0420
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0420
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0420
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0420
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0420
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0420
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0420
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0420
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0420
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0420
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0420
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0420
http://refhub.elsevier.com/S0001-7310(24)00602-1/sbref0420

	Humanistic and Economic Burden of Atopic Dermatitis in Pediatric Patients in Spain: A Systematic Review
	Introduction
	Methods
	Data sources and search strategy
	Study selection
	Eligibility criteria
	Data mining and quality assessment

	Results
	Population characteristics
	Age and gender
	Severity of AD
	Comorbidities

	Disease burden
	Epidemiology

	Treatment patterns
	Patient-reported outcomes
	HRQoL
	Treatment satisfaction and adherence

	Use of resources and associated costs

	Discussion
	Conclusions
	Ethical approval
	Funding
	Authors’ contributions
	Conflicts of interest
	Acknowledgements
	Appendix A Supplementary data
	References


