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ABSTRACT

Introduction: Atopic dermatitis (AD) is a
chronic, relapsing–remitting illness. In moder-
ate-to-severe instances, recommendations urge
patient-centered systemic therapy. Existing
standards lack long-term treatment success
requirements. A treat-to-target methodology
was proposed for systemic therapy patients that
requires global improvements to prompt deci-
sions about treatment.

Methods: We conducted an observational
study between May 2021 and June 2022 in three
Ecuadorian patients with severe AD who were
treated with dupilumab to assess the clinical
evolution and behavior of the subdomains
evaluated by clinimetric tools.
Results: Patients A and C satisfied disease-do-
main response criteria to dupilumab at 12 and
24 weeks, but B did not complete the algorithm
objectives. Nonetheless, patient A improved AD
severity, itching, bleeding, desquamation, sleep,
daily activities, mood, emotions, sexual troubles,
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clothing, and sports subdomains. Patient B expe-
rienced reduced symptomatology, AD aggrava-
tion, daily activities impact, and work/study
impairment. Patient C improved from severe to
mild desquamation, itching, exudate, lichenifi-
cation, and rough/dry skin. Sleep, shame, and
study subdomains improved the most.
Conclusion: We provide a new operational con-
struct for analyzing current patient-reported out-
come measures (PROMs) and clinician-reported
outcome measures (CROMs) based on subdo-
mains to widen our understanding of the state of
disease activity and make clinical decisions when
the treat-to-target strategy is not attained.

Keywords: Dupilumab; Severe atopic
dermatitis; Patient-reported outcome; Treat-to-
target; Subdomains

Key Summary Points

1. De Bruin Weller’s treat-to-target approach
in AD during dupilumab treatment has not
been assessed in real-life scenarios

2. We provide the treat-to-target
management of three Ecuadorian patients
treated with dupilumab, including a new
operational analysis of patient-reported
and physician-observed outcomes based
on subdomains to assess disease activity
and make treatment decisions

3. Patients A and C met at least one criterion
for treat-to-target response to dupilumab at
12 and 24 weeks, while patient B did not
complete the scores required in the
algorithm but improved in some
subdomains such as bleeding, exudate,
desquamation, the severity of symptoms,
itching, exacerbations, the impact on daily
activities, and work impairment. Regardless
of thesefindings, the threecasesmaintained
dupilumab dosage

4. An analysis of individual subdomains
might provide useful information on
which changes are predominant, and can
help target therapy accordingly. These
findings are intended to precede larger
studies in Latin America

INTRODUCTION

Atopic dermatitis (AD) is a chronic, relapsing,
and inflammatory skin condition characterized
by skin barrier dysfunction, caused by muta-
tions of the FLG gene (filaggrin) in most
patients, and an immune dysfunction involving
cytokines that regulate immunoglobulin E
(IgE), interleukin-4 (IL-4), IL-5, and IL-13,
mainly produced by type 2 T-helper lympho-
cytes [1]. AD’s hallmark symptom is pruritus.
Vesicles, weeping, crusting, dry, scaly, and ery-
thematous papules and plaques may be
lichenified or thickened due to intense and
recurrent scratching in chronic presentations
[2, 3].

AD affects around 20% of children [4] and up
to 10% of adults in high-income nations [5]. AD
prevalence peaks in early childhood, decreases
in young adults, then peaks again in middle-
aged and older populations [6]. AD prevalence
has remained steady worldwide since 2017 [6].
AD is more common in tropical nations, espe-
cially Latin America, at a prevalence of 15% [7].
Emollients/skin care, topical or systemic corti-
costeroids, phototherapy, topical calcineurin
inhibitors, crisaborole, Janus kinase inhibitors
(JAKi), systemic immunosuppressants, and bio-
logical therapies are some of the therapeutic
options for AD [8]. Dupilumab, a completely
human monoclonal antibody, blocks IL-4Ra,
the common receptor component for IL-4 and
IL-13, thus reducing IL-4 and IL-13 signaling [9].
It was advised for uncontrolled moderate-to-
severe AD in children and adults [9]. Dupilumab
performed well in clinical trials and real-life
studies [10, 11]. When added to moderate-to-
severe AD treatment in adults and adolescents,
it reduces symptoms, severity, and rescue drug
use and improves the quality of life [9].

Despite its benefits, treating patients with AD
with biological medicines is difficult, especially
in Latin America [12]. Due to physicians’ use of
nonstandardized procedures and lack of practi-
cality, technical expertise, and time, these
nations might have higher rates of AD [12]. AD’s
chronic and relapsing–remitting course makes
treatment difficult. Latin Americans also struggle
to pay for treatment [12]. Most Ecuadorian
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patients must pay 1500 USD for dupilumab,
which is not subsidized by the government. Most
Ecuadorians cannot afford dupilumab because
the average monthly salary is 425 USD. These
issues necessitate additional treatment methods.

The development of guidelines is essential for
clinical practice, as well as shared decision-mak-
ing between patients and caregivers to lessen the
disease burden. However, the ideal, sensitive,
unbiased, and patient–physician-correlated
clinical scale may not exist. A 2022 meta-analysis
found AD clinical practice guidelines are not
sufficiently clear, unbiased, trustworthy, or evi-
dence-based and may not apply in all cases [13].
In 2021, De Bruin-Weller et al. presented a treat-
to-target strategy for systemic therapy patients,
where certain global improvements should be
obtained to drive decision-making regarding
maintaining, altering, or switching agents [14].
This algorithm requires a Patient Global Assess-
ment (PtGA) reduction of at least 1 point, and at
least one disease-domain measure change of
Eczema Area and Severity Index (EASI) reduction
of 50%, Scoring Atopic Dermatitis (SCORAD)
reduction of 50%, peak pruritus numerical rating
system (NRS) reduction of at least 3 points, Der-
matology Life Quality Index (DLQI) reduction of
at least 4 points, and Patient-Oriented Eczema
Measure (POEM) reduction of at least 4 points at
24 weeks [14].

In Latin America, where doctors do not
commonly employ clinical tools [12], the treat-
to-target technique is essential because failure
to reach the target could improve decision
making in the follow-up of patients with mod-
erate-to-severe AD utilizing systemic agents
[14]. Clinicians’ real-life behavior in assessing a
treat-to-target approach in AD during biological
agent use is lacking. To fill this gap, we exam-
ined three Ecuadorian patients, treated with
dupilumab at 12 and 24 weeks, using the treat-
to-target method. We also explain what deci-
sions were made for the patient who did not
respond according to the proposed strategy,
taking into account the above therapy restric-
tions, and we present a new operational con-
struct of analysis of the current patient-reported
outcome measures (PROMs) and clinician-re-
ported outcome measures (CROMs) based on

subdomains to identify disease activity and
make clinical decisions.

METHODS

This series of observational cases was conducted
between May 2021 and June 2022 at the refer-
ence and excellence center for the management
of atopic dermatitis in Guayaquil, Ecuador. The
data were collected during the three patients’
follow-up consultations using clinimetric tools,
such as EASI, SCORAD, POEM, NRS, DLQI, and
Atopic Dermatitis Control Test (ADCT). To use
their information, the patients signed informed
consent forms.

RESULTS

Case Presentation

Background
This study has three male patients of different
ages. At the start of the study patient A was 53,
patient B was 27, and patient C was 12 years old.
All had AD since childhood, with unremarkable
medical histories and laboratory readings. Based
on EASI (Fig. 1), SCORAD (Fig. 1), POEM (Fig. 2),
ADCT (Fig. 3), NRS (Fig. 4), and DLQI scores
(Fig. 5), the three patients showed very severe
AD. All exhibited persistent, severe AD symp-
toms, including erythematous, edematous,
excoriated, and severely pruritic lesions on the
trunk, face, and upper and lower extremities.

Each patient’s personal life was affected by
symptoms’ intensity and severity. Patient A had
self-described family issues, patient B had
ceased working (his daily sun exposure at work
worsened his lesions), and patient C was dis-
missed from school due to chronic absenteeism.
Before the consultation, all three patients were
receiving high doses of oral, intramuscular,
intravenous, and topical corticosteroids of
medium to high strength (class III to V), and
patient C used Cyclosporine.

Dupilumab
Patients A and B got a 600 mg loading dose of
dupilumab, followed by 300 mg subcutaneously

Dermatol Ther (Heidelb) (2023) 13:661–672 663



every 2 weeks. Both patients used moisturizers
and emollients as needed. Patients aged 6–17
should take 200 mg of dupilumab every

2 weeks. Since Ecuador does not dispense
200 mg, patient C started with 300 mg every
2 weeks, according to weight (67 kg).

Fig. 1 Eczema Area and Severity Index (EASI) and
Scoring Atopic Dermatitis (SCORAD) punctuations in
patients A, B, and C followed a treat-to-target approach.
The bar graph illustrates the progression of three patients

evaluated by EASI and SCORAD over a 24-week period,
with the difference in scores observed from the baseline,
with a severe category to mild category at the end of
treatment

Fig. 2 Patient-Oriented Eczema Measure (POEM) scores
in patients A, B, and C were followed using a treat-to-
target approach and subdomain analysis. This clustered
column chart shows the evolution of the POEM

subdomains in three patients at 12 and 24 weeks. It is
possible to observe how the domains of itching, sleep,
bleeding, exudate, lichenification, desquamation, and
rough/dry skin lowered over time
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Treat-to-Target
To assess patient response, we examined every
disease domain at 12 and 24 weeks of treat-
ment. Table 1 contains numerical data and

percentage changes. Figures 1, 2, 3, 4, and 5
depict all absolute score differences by subdo-
main in each patient. During the course of the

Fig. 3 Atopic Dermatitis Control Test (ADCT) scores in
patients A, B, and C were followed using a treat-to-target
approach and subdomain analysis. This graph illustrates
how the ADCT subdomains evolve, with the impact of
AD on overall severity of symptoms, frequency of intense

episodes of itching, extent of AD-related bother, frequency
of sleep impact, impact on daily activities, and impact on
mood or emotions significantly reducing, with the score
related to the impact of sleep even being 0 in patients B
and C

Fig. 4 Peak pruritus numerical rating system (NRS) scores
in patients A, B, and C followed using a treat-to-target
approach and subdomain analysis. We can see how the

NRS scale-measured pruritus behaves at 24 weeks, where it
is straightforward that, while the pruritus was severe at the
beginning, it ended up being mild at the end of the therapy
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study, the following events occurred in our
three patients:

Patient A improved in all illness domains
from severe to mild throughout treatment
(Table 1, Figs. 1, 2, 3, 4, and 5). Sexuality, sleep,
and itching were the subdomains that changed
the most after treatment. At week 24, POEM
showed improvements in bleeding (100%),
itching, sleep, rough/dry skin, lichenification
subdomains (75%), and desquamation (67%).
Week 12 was unremarkable in ADCT. At week
24, the subdomains of overall severity of AD,
frequency of itching, impact on daily activities,
and mood or emotions improved 50%. Sleep
improved 75% and NRS improved 80% at week
24.

DLQI scores changed from highly affected to
moderately affected quality of life by week 24.
Sexual difficulty (100%), pruritus (67%), and
clothes (67%) improved at week 12. However,
shame, social and recreational activities, sports,
couple, friends, and family improved only 50%.
At week 24, sports, sexual difficulty, and pruri-
tus improved 100%, 100%, and 67%, respec-
tively. Finally, EASI and SCORAD scores
decreased. At 12 weeks, 75% and 48%

improved, and at 24 weeks, 86% and 74%
improved, respectively.

Patient B improved over the course of treat-
ment. He returned to work after week 24. At
week 24, POEM classified patient B as moderate,
from severe. Itching and bleeding issues
improved 75% and 100%, respectively at week
12. At week 24, itching, bleeding, and exudate
subdomains improved 75% and desquamation
improved 50% from baseline (Table 1, Figs. 1, 2,
3, 4, and 5).

ADCT was ‘‘uncontrolled’’ after 24 weeks;
nevertheless, some subdomains improved. The
severity of AD symptoms improved by 75%,
followed by the frequency of strong itching, the
extent of AD-related bother, and the influence
on daily activities, which all improved by 50%.
At week 24 NRS improvement was 50%. DLQI
was highly impaired at baseline and moderately
impaired after 24 weeks. Shopping, gardening,
housework, social and leisure activities, and
sports improved 100% at 12 weeks. Pruritus,
embarrassment, and clothes subdomains
improved by 67% each. At 24 weeks, the job or
study subdomain improved by 100%, and the
patient returned to work, whereas

Fig. 5 Dermatology Life Quality Index (DLQI) scores in
patients A, B, and C followed using a treat-to-target
approach and subdomain analysis. This graph of layered
columns illustrates the behavior of the DLQI subdomains,

with the greatest improvement seen in ‘‘Clothing’’ in
patient A, ‘‘Work or study’’ in patient B, and an
improvement seen in all subdomains in patient C at the
end of therapy
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embarrassment, shopping, gardening and
housekeeping, clothing, social and recreational
activities, and sports all improved by more than
60%. From baseline to end, EASI scores
improved from severe to moderate. EASI scores
were 43% improved at 12 weeks, and 69% at
24 weeks. Finally, SCORAD punctuations star-
ted severe, and improved to moderate by week
24 (8% by week 12, to 41% decrease by week
24).

In patient C, POEM went from severe to
moderate at 24 weeks. Desquamation improved
by 50% at week 12. At 24 weeks, sleep and
desquamation improved by 75%; itching, exu-
date, lichenification, and rough/dry skin
improved by 50% each. Baseline ADCT was
uncontrolled. At week 12, AD symptoms and
exacerbations did not improve, nor did the
subdomains tested. At week 24, sleep improved
by 100%, followed by the improvement of fre-
quency of acute itching (75%), and AD’s impact
on daily activities (75%). The remaining sub-
domains improved by 50%.

NRS scores were reduced by 20% at week 12
and by 60% at week 24. DLQI categories only
altered from highly to greatly impaired quality
of life. At 12 weeks, embarrassment and treat-
ment subdomains improved by 67%. All sub-
domains improved by 67% at week 24. Finally,
EASI and SCORAD ratings improved from severe
to mild, with a reduction of 60% and 49% at
12 weeks, respectively, and 96% and 73% by
week 24 (Table 1, Figs. 1, 2, 3, 4, 5).

DISCUSSION

The treat-to-target strategy is a therapeutic
concept that has been adopted from the study
of other chronic diseases (autoimmunity [15],
cardiovascular [16], and endocrine [17]). Its
main goal is strict disease control to achieve
remission or reduced disease activity (according
to scores of PROMs and CROMs). Evidence-
based guidelines recommend patient-centered
care strategies that progress with disease sever-
ity in AD. Nevertheless, guidelines are based on
randomized controlled trials (RCTs) [18], which
are usually conducted on highly selected sam-
ples of the population and may not apply to

normal care settings. No strategy for patient
responses to step-wise therapies exists [8]. A
meta-analysis found 40 guidelines\5 years old
from high sociodemographic index nations that
were not clear, unbiased, trustworthy, or evi-
dence-based [13]. Despite nonbiological treat-
ment, patients have a ‘‘treatment-resistant
illness’’ [8, 19]. De Bruin-Weller et al. provide a
decision-making methodology for patients with
AD receiving systemic agents at 12 and
24 weeks. If the aim is missed, consider keeping,
modifying, or switching systemic agents [14].

We adapted this approach to three male
patients with severe AD receiving dupilumab,
who were assessed at baseline, 12 weeks, and
24 weeks to assess improvement. Two of our
three male patients with severe AD met treat-to-
target objectives. When evaluating subdomains,
all showed improvements. Patient A improved
with AD intensity, itching, bleeding, desqua-
mation, sleep, everyday activities, mood or
emotions, sexual trouble, clothes, and sports.
EASI and SCORAD improved CROMs from sev-
ere to mild. Patient B had less bleeding, exudate,
desquamation, AD symptoms, strong itching,
AD-related aggravation, and AD’s impact on
everyday activities. Work/study improved.
CROMs became moderate. Patient C improved
with desquamation, itching, exudate, lichenifi-
cation, and rough/dry skin from severe to mild.
Sleep, shame, and study improved the most.
CROMs showed decreased illness severity. At 12
and 24 weeks, patients A and C met at least one
disease-domain response criterion to dupilu-
mab; however, patient B did not complete the
algorithm endpoints.

Under medical supervision, AD is hard to
treat. Latin America is a region with slow eco-
nomic growth, poverty, and inequality [20].
Without health insurance and with low
monthly salaries, it can be difficult and some-
times impossible to pay for expensive medical
treatment. In Colombia, Brazil, and Argentina,
the social health system covers dupilumab.
Patients B and C paid for their medication.
Patient B could not follow the treatment plan
because he could not afford it; nevertheless, the
patient improved PROM and CROM subdo-
mains at week 24.
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These case series analyze clinical assessment
scale subdomains. According to some authors,
subdomains are reflective of disease impact and
can assist target therapy by indicating whether
acute (e.g., weeping, bleeding) or chronic (e.g.,
itching, dryness) changes are predominant
[14, 21]. Although each subdomain may not
reach the minimal clinical importance differ-
ences (MCID) values of significant overall
change, the percentage of change, or absolute
decrease of an established point value, can
indicate that the disease activity is where the
patient and dermatologist do not see the need
for any therapeutic changes or other interven-
tions [22]. A new construct analysis technique is
proposed for the subdomains discussed. The
results are evaluated question by question over
time, independent of the global values, to
determine an improvement or worsening of the
disease course and its treatment, rather than a
rigid decision based exclusively on the global
score [23]. A positive effect that translates into
better sleeping, less itchiness, and reactivation
of their school and work activities could be
observed even though the global score does not
show overall improvement.

More than 50% of patients with AD experi-
ence a lower quality of life, and 60% say AD
limits their daily routine [24]. Stingeni et al.
found that patients with AD work less produc-
tively (42.6%) [24]. In the past year, 67.8% of
AD sufferers felt constrained in job perfor-
mance, or uncertain about career advancement
[24]. A percentage of 39.3% of children were
bullied, and 33.9% of workers felt discriminated
against due to AD [25]. This is comparable to
this study’s patients’ experiences. Before this
study, disease-related side effects forced indi-
viduals to quit their careers and studies. After
dupilumab treatment, their lesions improved,
allowing them to resume their activities, despite
not meeting consensus criteria [26].

LIMITATIONS

While the description of three cases in Ecuador
is complete, it is not possible to generalize
findings due to the small sample size, but it
opens the door for additional studies to

examine the viability of implementing this new
method of analysis by subdomains, in a broader
population. Another limitation is that PtGA was
not evaluated in our center, because it is not
recommended by the Harmonising Outcome
Measures for Eczema (HOME) global initiative
for follow-up and monitoring of patients with
AD [27]. However, we suggest its in-depth study
in larger study groups to evaluate its applica-
bility in AD.

CONCLUSIONS

Using De Bruin-Weller’s treat-to-target
approach, our results help us to understand real-
life management of severe AD disease in Latin
America. The case studies show that, while
patients’ clinical signs and symptoms improved
when their subdomains were evaluated, they
did not achieve the desired treat-to-target score
after 24 weeks (6 months). Individualizing
treatment modification based on specific
patient-reported and physician-observed
improvements in both subdomains, as well as
patient reintegration into daily activities, is
proposed to gain a better understanding of the
issues encountered when stepping up treatment
in these patients from this geographical region.
More research is needed to evaluate this pro-
posed treatment analysis and plan of action
during the follow-up of patients with moderate-
to-severe AD, who are treated with dupilumab.
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Farfán, MD for their support during the data
collection process.

Funding No funding or sponsorship was
received for this study or publication of this
article. The Rapid Service Fee was funded by the
authors.

Author Contributions Ivan Cherrez-Ojeda:
Conceptualization, Formal Analysis, Resources,

670 Dermatol Ther (Heidelb) (2023) 13:661–672



Writing—Original Draft, Writing—Review and
Editing, Supervision. Karla Robles-Velasco,
Simon Francis Thomsen, German D Ramon,
Jorge Sanchez and Benjamin Hidalgo: Writing—
Original Draft, Writing—Review and Editing,
Supervision, Formal Analysis, Resources. All
authors have read and agreed to the published
version of the manuscript. Belen Intriago and
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