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Atopic dermatitis (AD), a chronic inflammatory skin condition affecting up to 20% of children and 7% of adults in the United States, significantly
impacts quality of life through recurrent flares and persistent symptoms. This commentary introduces the ESTAR framework—Efficacy, Safety,
Tolerability, Accessibility, and Remission/Remittive Effects—as a modernized tool for shared decision-making in AD management. By addressing
critical factors such as efficacy (onset speed, depth, durability, and reliability), safety, tolerability, and remission potential, this framework can aid
in evaluating emerging therapies with a patient-centered approach. The ESTAR framework emphasizes balancing immediate symptom relief with
sustainable long-term disease control, offering tools such as a radar chart to help clinicians and patients navigate complex treatment options,
improve adherence, and optimize outcomes in AD care. KEYWORDS: Atopic dermatitis, eczema, topical phosphodiesterase-4 (PDE-4) inhibitors,
Janus kinase (JAK), dupilumab, efficacy, safety, tolerability, accessibility, remission

topic dermatitis (AD), or eczema, is a common chronic

inflammatory skin condition affecting up to 20% of children and

7% of adults in the United States (US)." Its complex nature arises
from an interplay of genetic, environmental, and immunologic factors—
including a compromised skin barrier,immune dysfunction, and microbial
imbalance—resulting in a continual and significant impact on quality
of life. As AD is a chronic, relapsing condition without a cure, treatment
focuses on two key objectives: managing flares (exacerbations or active
disease) and minimizing the frequency and severity of flares to maintain
remission and prevent future episodes (maintenance).?

The treatment of AD has been largely shaped by the introduction of
corticosteroids in the 1950s. This revolutionary breakthrough not only
provided patients with reliable relief for the first time but also sparked
a deeper understanding of the condition. While topical corticosteroids
remain the cornerstone of anti-inflammatory treatment to this day,
associated safety and tolerability concerns have inspired the search for
nonsteroidal treatments. This has paved the way for the development of
other topical anti-inflammatory therapies.* After a long period of drought,
arapidly expanding array of innovative therapies for AD is now emerging.
Recently approved therapies, including topical phosphodiesterase-4 (PDE-
4) inhibitors, Janus kinase (JAK) inhibitors (topical and oral), and systemic
biologics targeting cytokines such as interleukins IL-4, IL-13, and IL-31,
have significantly expanded the treatment landscape for AD (Table 1).5¢

While these innovations offer new opportunities for tailored treatment,
they also add complexity to the previously more straightforward decisions
between topical corticosteroids and, for refractory AD, off-label systemic
therapies such as methotrexate or cyclosporine. An update to the EAST
model,’ the ESTAR framework—Efficacy, Safety, Tolerability, Accessibility,
and Remission/Remittive Effects—aims to modernize shared decision-
making in AD management. As the therapeutic landscape continues to
evolve with novel biologics, topicals, and small molecules, the ESTAR
assessment provides a comprehensive approach that incorporates detailed
efficacy factors and remission potential, empowering patients and
physicians to make more informed, individualized decisions. It begins by
helping navigate the increasing pressure to select treatments, moving
towards precision medicine given the multiple different aspects of the
treatments and individual patient preferences and needs.

SELECTING MORE PRECISELY

With the existing conventional therapies and the advent of numerous
new agents, both the American Academy of Dermatology (AAD) and
the Allergy, Asthma, and Immunology Joint Task Force (JTF) recently
updated their AD guidelines to reflect the evolving landscape of approved
nonsteroidal topicals, systemic biologics, and JAK inhibitors.>%° Both
guidelines were shaped by evidence-based practices assessing systemic
reviews with a standardized GRADE (Grading of Recommendations
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Assessment, Development, and Evaluation)
approach, emphasizing shared decision-
making between patients and physicians and
incorporating patient values and preferences.

For mild-to-moderate AD, both the AAD
and JTF recommend reqular moisturizer use
to maintain skin hydration, identification
and avoidance of triggers, and proper
bathing practices to support overall skin
health. In addition, topical corticosteroids
are strongly recommended as the first-line
anti-inflammatory agents, followed by topical
calcineurin inhibitors and topical PDE-4
inhibitors.

For more moderate-to-severe cases,
representing approximately 40% of adults and
one-third of children with AD in the US,"®"
advanced treatment with phototherapy or a
systemic therapy may be required. Both the
AAD and JTF recommend dupilumab (an IL-4
and IL-13 inhibitor) and tralokinumab (an
IL-13 inhibitor) as biologics for moderate-
to-severe AD, followed by oral JAK inhibitors
upadacitinib and abrocitinib for when biologics
are not sufficient or appropriate. JAK inhibitor
therapies require careful patient selection and
monitoring due to potential adverse effects such
as infections and thromboembolic events.

Lebrikizumab (an IL-13 inhibitor similar
to tralokinumab) and nemolizumab (an
IL-31 receptor inhibitor) were approved after
the publication of the guidelines but are
important additions with unique attributes.
Additionally, phototherapy with narrowband
ultraviolet B (NB-UVB) is recommended as a
noninvasive option for moderate-to-severe
disease, particularly for contraindications for
systemic therapy or patients who prefer to avoid
biologics. While cyclosporine is recommended
for short-term use during severe flares, other
systemic immunosuppressants, such as
methotrexate, azathioprine, and mycophenolate
mofetil, were conditionally recommended
against in the JTF guideline documents given
their numerous potential safety issues and
relative lack of rigorous efficacy data. Most
importantly, however, both the AAD and JTF
guidelines emphasize tailoring therapies
based on disease severity, patient preferences,
comorbidities, and the risk-benefit profile of the
treatments.

Choosing the right therapy for an individual
with AD involves more than determining which
agent is objectively "better." Rather, a more

TABLE 1. Recently approved or selected pipeline drugs for treatment of atopic dermatitis

CATEGORY

DRUG NAME | TARGET

*Newly approved (since 2020)

e s D sprovd g3 mants ndp 2120
Roflumilast PDE-4 *FDA approved for ages 6 and older (2024)
Topicals Tofacitinib JAK1, JAK3 Phase lIA
Delgocitinib JAK1, JAK2, JAK3,and TYK2  Phase lll
Ruxolitinib JAK1, JAK2 *FDA approved for ages 12 years and older (2021)
Tapinarof aryl hydrocarbon receptor *FDA approved for ages 2 years and older (2024)
Upadacitinib  JAK1 FDA approved for ages 12 years and up (2022)
ok Ao A N ———
Baricitinib JAK1, JAK2 Phase Il
FDA approved for ages 18 years and older (2017)
Dupilumab IL-4/1L-13 receptors FDA approved for ages 12-17 years (2019)
FDA approved for ages 6-11 years (2020)
Lebrikizumab 1113 *WFE[I):]\hatprE;tLvI?: nf]oern iges 12 years and older (2024);
Biologics Tralokinumab  1L-13 *FDA approved for ages 12 years and older (2023)
Nemolizumab  IL-31 receptor A *FDA approved for ages 12 years and older (2024)
Amlitelimab ~ 0X40 inhibitor Phase IIB
Telazorlimab ~ 0X40 inhibitor Phase IIB
Rocatinlimab  0X40 inhibitor Phase lll

PDE-4: phosphodiesterase-4; IL: interleukin; JAK: Janus kinase; FDA: Food and Drug Administration

nuanced approach is required, ideally guided
by a shared decision-making process unique

to each patient. To differentiate AD therapies
effectively, it may be beneficial to assess them
based on five key criteria: Efficacy (including
onset, depth, durability, and reliability), Safety,
Tolerability, Accessibility, and Remission/
Remittive Effects—collectively referred to as
the ESTAR framework.

EFFICACY

A medication may excel in various metrics,
such as affordability, a favorable safety profile,
and ease of use, but the central question
remains: How effective is it? While efficacy and
potency graphs provide valuable insights into
pharmacodynamics, the practical consideration
prevails: Will it effectively address the patient's
condition? When evaluating medications, it is
crucial to consider their effectiveness across
diverse patient populations, recognizing the
significant variability in individual responses.

Most therapies exhibit a wide range of
effects, influenced by factors such as dose
dependency and potential synergy with other
treatments. These variables further shape
their practical utility and overall efficacy,
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empbhasizing the need for a comprehensive and
adaptable approach to assessment. Broadly
speaking, efficacy may be assessed through
speed of onset, depth of effect, durability

of effect, and reliability. Key questions to
include are: What percentage of patients will
experience some effect? What is the distribution
of the effect, considering variability among
individuals? These factors collectively form

a nuanced framework for understanding
therapeutic effectiveness. Unfortunately,
clinicians rarely have sufficient data to answer
such questions, let alone comparative evidence
for more subtle distinctions across therapies.
As such, these remain more subjective,
experiential, and descriptive concepts rather
than clearly defined objective metrics.

As an example, among the most rapid-acting
therapies for AD are the oral JAK inhibitors.
These agents demonstrate rapid onset of
action, with significant improvements in
symptoms, such as itch, seen as early as 1 to
2 days after initiation of treatment. This quick
effect makes them particularly attractive for
severe or refractory cases, where immediate
symptom relief is of highest concern to the
patient. The oral JAK inhibitors also have some
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of the best efficacy data in terms of achieving
clinical endpoints, such as improvement in the
Eczema Area and Severity Index (EASI) score, an
aspect we might refer to as "depth" of effect,
as measured across therapies using a Bayesian
network meta-analysis approach.™

SAFETY

Safety, rooted in the principle of
nonmaleficence, one of medicine's foundational
pillars, remains a key consideration, and often
a decisive factor, in evaluating therapies. When
assessing the safety profiles of AD therapies,
both short- and long-term considerations
are crucial. Frustratingly, many unanswered
questions about safety remain, including
vehement disagreements about how it is
framed, sometimes going against a substantial
amount of evidence, as in the case of the topical
calcineurin inhibitors. These agents continue to
have boxed warnings that specifically mention
malignancy (skin and lymphoma), which can
be tremendously off-putting for patients and
families despite compelling evidence that this
may no longer be warranted.”™"

Ruxolitinib (a JAK1/JAK2 inhibitor) cream
provides a localized option with reduced
systemic risks, though concerns about rare but
potential systemic absorption and associated
risks remain, represented by the boxed warning
on this treatment as well. Discussing the actual
safety risk with a patient can be extremely
challenging, as these remain somewhat
theoretical and class-based concerns, ignoring
the specific drug, route of administration, and
personalized attributes of the individual patient.
This was illustrated recently by a disagreement
between the AAD and JTF guidelines around
topical ruxolitinib; the AAD guideline strongly
recommends it, while the JTF conditionally
suggests against topical ruxolitinib. Importantly,
despite reviewing the same evidence, the
JTF cites the safety profile and noted: "The
panel inferred that most patients with mild-
to-moderate AD would prefer to avoid the
uncertain increase in death, cancer, thrombosis,
and serious infections, particularly when there
are multiple safer treatment options with larger
certain benefits and higher certainty for safety."

Notably, both guidelines conditionally
recommend against systemic corticosteroids
given their numerous safety concerns,
especially in the longer term. Conventional
immunosuppressants, such as cyclosporine
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and methotrexate, are associated with
significant risks, including nephrotoxicity and
hepatotoxicity, limiting their use primarily to
severe, refractory cases and short-term flares.
Biologics generally demonstrate more favorable
safety profiles, with far fewer safety signals than
conventional immunosuppressants. '
Systemic JAK inhibitors also carry a
boxed warning for serious risks, including
thromboembolism, malignancy, and serious
infections, necessitating careful patient
selection and laboratory monitoring.
Phototherapy with NB-UVB is generally safe
but can cause burns and, with prolonged
use, an increased risk of photodamage ¢ The
expanding treatment landscape underscores the
importance of individualized risk assessment
and patient preferences, weighing safety as part
of this larger framework to optimize outcomes
in AD management.

TOLERABILITY

Tolerability, distinct from safety, plays a
critical role in treatment adherence and overall
patient satisfaction. While tolerability issues,
such as injection site pain or stinging/burning
with application, may not constitute true safety
concerns, they can significantly influence a
patient's willingness to initiate or continue
treatment.

For example, crisaborole, despite its relatively
favorable safety profile compared to topical
corticosteroids, is reported to cause application
site pain in 4 to 31% of patients, affecting its
overall tolerability.” ™ Similarly, data from
biologics like dupilumab indicate a favorable
safety profile but highlight specific tolerability
issues such as conjunctivitis, which has been
reported in 9 to 22% of patients. Topical
ruxolitinib has minimal tolerability issues
but can cause mild application site reactions,
and topical tapinarof, while possessing a
very reassuring safety profile, has associated
follicular events in approximately 10% of
patients.? Systemic therapies like JAK inhibitors,
while highly effective, can carry tolerability
concerns such as gastrointestinal upset and
headache.*#° Such experiences underscore
that even mild adverse effects can influence
adherence and treatment selection.

Given these considerations, a nuanced
understanding of tolerability is essential for
shared decision-making. Patients should be
informed about potential adverse effects, their

likelihood, and their impact on treatment
experience to align therapy choices with
individual preferences and lifestyle factors,
ensuring better adherence and outcomes.

ACCESSIBILITY

The cost of a drug is an important factor in
understanding its accessibility but remains
only part of a web that continues to complicate
getting a medication in the American healthcare
system. There is often a significant gap between
the listed price of a medication and what
patients ultimately pay, influenced by factors
such as insurance coverage, pharmacy benefit
managers, and healthcare provider policies.

For many patients, affordability depends on
navigating the intricate processes of insurance
coverage and prior authorizations, which

have become increasingly arduous with the
introduction of biologics and other high-cost
therapies.

Accessibility, therefore, goes beyond cost
alone and includes the practical challenges of
obtaining a medication. For example, a 60g
tube of the generic calcineurin inhibitor cream
pimecrolimus is listed for as much as $399
on GoodRx.com, a commonly used tool for
drug pricing information.?' In contrast, while
dupilumab is listed as up to $4,000 for two
doses on the same site, patients with insurance
coverage may pay nothing for the latter and
possibly the full $399 for the former, making
dupilumab surprisingly accessible for a newer,
powerful systemic agent.” While this example
illustrates one potential scenario, the actual out-
of-pocket cost for patients can vary substantially
due to factors such as insurance coverage,
deductibles, availability of manufacturer
assistance programs, and regional pricing
differences. Indeed, newer branded medications
like roflumilast, though significantly pricier than
older generics, are paradoxically often more
readily accessible due to specialty pharmacies,
manufacturer discount programs, and coupon
offers.”2

The time and effort required for prior
authorization, combined with uncertainties
about approval outcomes, often add additional
barriers for patients and clinicians. These
challenges are particularly evident in the age
of biologics, where high upfront costs and
coverage variability can hinder access even
forinsured patients. Given the rapid changes
in drug pricing, regional differences, and the
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impact of individual insurance plans, the
accessibility and affordability of AD treatments
are highly individualized. Patients and

Nemolizumab vs. Upadacitinib

Effecacy

healthcare providers must navigate this complex
landscape to identify the most cost-effective
and appropriate treatment options on a case-
by-case basis.

REMISSION/REMITTIVE EFFECTS
Achieving sustained remission is a key goal in
the management of AD, particularly for patients
with moderate-to-severe disease. Remission is
admittedly somewhat difficult to define as it
has a number of potential meanings. Perhaps
the most basic definition is a period of minimal
or no disease activity. However, while a patient
is on the same dose of a medication, we could
classify this simply as a durable response.
Ideally, remission would refer to maintained
improvement without pharmacotherapy, or
complete cessation of the use of a medication.
Decreasing the dose, the frequency of use, or
the use of adjunctive therapies such as topical
medications is also meaningful and, in our
definition, constitutes types of remission. In
addition to alleviating symptoms of active
disease, therapies with remittive effects may
extend the time between flares, reduce the
overall burden of treatment, and enhance
patient quality of life. Patients in remission
from AD may exhibit unique patterns of
inflammation, offering valuable insights into
the biological pathways underpinning sustained
disease control.?
Some systemic therapies have demonstrated
a remittive effect, potentially altering the course
of AD by addressing subclinical inflammation
that may be missed with topical agents.”
Emerging evidence suggests that while
dupilumab does not have an approved extended
dosing interval, many patients can maintain
disease control at longer intervals, with some
even achieving sustained remission even after
complete discontinuation of the medication.?
Tralokinumab, lebrikizumab, and
now nemolizumab all feature extended
dosing intervals as part of their approved
dosing regimens for patients who achieve
adequate clinical response. Tralokinumah
and lebrikizumab increase the spacing from
every two weeks to monthly dosing, while
nemolizumab increases from monthly dosing
to every 8 weeks dosing, all while maintaining
improvement in the vast majority of treated
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FIGURE 1. Radar chart comparing nemolizumab (blue) and upadacitinib (orange). (Note: This example is for illustrative

purposes only and is not based on absolute data. Rather, it represents relative aspects of two medications intended to
facilitate shared decision-making with the patient and/or family.)

patients. 262

Furthermore, the gradual discontinuation
of adjunctive treatments, such as topical
corticosteroids or calcineurin inhibitors, in
patients on systemic therapies can indicate
something beyond durable disease control
and shed light on achieving remission through
reduced reliance on combination therapies.?”
While the definition of remission may still be
debated, it is evident that these outcomes
hold significant value for both patients and
clinicians, demonstrating that improvements
initially achieved with more frequent dosing can
often be sustained at far less than that in many
patients.

Complicating this landscape, however, is
the inherently relapsing-remitting nature
of AD. Some patients may achieve transient,
spontaneous remission,* reflecting the waxing
and waning disease trajectory characterized
by cycles of escalation and quiescence.
Consequently, reduced treatment schedules or
discontinuation of therapy might be feasible
during periods of low disease activity, although
this remains a subject of ongoing investigation.

Beyond this, the concept of disease
modification is increasingly discussed, perhaps
prompted by advancements in the 0X40
pathway, where research suggests that longer-
term remission and disease modification may
be possible with regulatory T cell-targeted
immunomodulatory therapy.' Understanding
these dynamics is crucial as new therapies
emerge; these strategies not only alleviate the
treatment burden on patients but also mitigate
the long-term risks associated with prolonged
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medication use, contributing to an improved
quality of life and more sustainable disease
management.

PRACTICAL IMPLICATIONS

Combining the ESTAR framework with
shared decision-making, prioritizing patient
preferences and values, is essential for balancing
immediate symptom relief with sustainable
long-term disease control. While there are no
fixed metrics for these parameters, clinicians can
form individualized assessments of treatments
to quide their considerations.

We present a radar chart as an example of
a useful visual aid for comparing medications,
mapping various attributes on an arbitrary scale
of 0to 5 (Figure 1). This figure illustrates our
conceptualization of a comparison between
nemolizumab and upadacitinib for the
treatment of AD. It is important to recognize
that interpretations of these parameters
may vary among clinicians. Engaging in such
evaluations and sharing them with patients can
facilitate discussions and support treatment
decisions, particularly as new therapeutic
options continue to emerge and become
available.
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