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low risk of serious infections and a rate of
cardiovascular events and thrombosis comparable

Abstract

Atopic dermatitis is a chronic, itch-inducing

inflammatory skin condition that significantly to placebo.

affects quality of life. Abrocitinib, an oral

medication that selectively inhibits Janus kinase 1, .
Introduction

targets inflammatory pathways involved in the
disease. All Janus kinase inhibitors approved by the

United States Food and Drug Administration for Atopic dermatitis (AD) is a chronic inflammatory skin con-

inflammatory conditions carry boxed warnings for
serious infections, mortality, malignancy, major
adverse cardiovascular events, and thrombosis. A
panel of eight dermatologists met to evaluate the
safety of abrocitinib and the impact of Janus kinase
selectivity on side effects. A literature search of
PubMed, Scopus, and Google Scholar identified 246
English-language studies, of which 36 met
inclusion. These were reviewed by the panel prior
to a roundtable discussion. Using a modified Delphi
method, the panel developed 10 consensus
statements and assigned a strength of
recommendation to each: seven statements were
rated “A,” one “B,” and two “C.” Abrocitinib provides
rapid itch relief for people with moderate-to-severe
atopic dermatitis. It shows greater selectivity for
Janus kinase 1 than other treatments and higher
efficacy than biologic therapies. Its safety profile
is similar to other Janus kinase 1 inhibitors, with

dition characterized by intense itching, which profoundly
affects quality of life by causing physical discomfort,
emotional distress, and interruptions to daily activities.
2 prevalence of adult AD ranges from 2.1% in Japan to
4.9% in the United States.3 Various treatment options
are available, including topical medications, photother-
apy, and systemic therapy. Dilute bleach baths, dietary
avoidance, and allergen immunotherapy may sometimes
be used as adjunctive therapies in specific clinical sce-
narios.4 Biologics, targeting interleukin (IL)-4, IL-13, IL-31,
and Janus kinase (JAK) inhibitors have shown to be effica-
cious in treating AD. However, JAK inhibitors that are ap-
proved by the US Food and Drug Administration (FDA) for
inflammatory conditions carry a boxed warning for seri-
ous risks.” Given the boxed warning, significant concern
related to the safety of JAK inhibitors exists.

The JAK-signal transducer of activators of transcription
(STAT) pathway plays a critical role in AD by mediating
the signaling of key cytokines (IL-4, IL-5, IL-13, IL-31, and
thymic stromal lymphopoietin) involved in the inflamma-
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tory processes that drive chronic inflammation and pru-
ritus.® JAK inhibitors FDA-approved for AD include both
oral (upadacitinib and abrocitinib) and topical (ruxoli-
tinib) therapies. Oral JAK inhibitors have been shown to
improve skin symptoms quickly.” These therapies differ
in their JAK binding site selectivity, which impacts down-
stream cytokine signaling and causes specific adverse
events.

Abrocitinib, the most selective JAK inhibitor for AD, pri-
marily targets JAK1 to modulate inflammatory pathways
involved in the disease’s pathogenesis, demonstrating ef-
ficacy in alleviating itch and skin inflammation.8-11 Cur-
rently, there are limited guidelines addressing the safety
profile of abrocitinib for AD and how it differs from other
JAK inhibitors. This study aimed to convene a panel of AD
experts to review existing literature and develop consen-
sus statements on the safety of abrocitinib and the role
of JAK inhibitor selectivity in influencing adverse events.

Methods

Literature search and study selection

A comprehensive literature search was performed across
PubMed, Scopus, and Google Scholar on December 2,
2024, using the keywords “atopic dermatitis,” “abroci-
tinib,” “JAK inhibitor,” and “selectivity,” in combination
with the Boolean operator “AND.” The search was re-
stricted to English-language original research articles,
systematic reviews, and meta-analyses. This study did
not require institutional review board approval. Re-
trieved articles were screened for relevance to the safety
and efficacy of abrocitinib in the treatment of AD and ad-
verse effects based on JAK selectivity.

The articles meeting the inclusion criteria were distrib-
uted to the panelists, who independently reviewed the
selected studies and assigned a level of evidence using
the Strength of Recommendation Taxonomy (SORT) cri-
teria.’2 These levels are defined as follows: level 1 (high-
quality patient-oriented evidence), level 2 (moderate-
quality patient-oriented evidence), and level 3 (evidence
from consensus guidelines, routine practice, expert opin-
ion, or disease-oriented studies).!? Notably, retrospec-
tive studies or basic science articles focused on disease
states are appropriately categorized as level 2 or 3, which
does not necessarily indicate a study’s inadequacy.

Development of consensus statements

The panel was composed of 8 dermatologists specializing
in the treatment of AD. Panel members included Andrew
Alexis MD MPH, Natasha Atanaskova-Mesinkovska MD
PhD, Alexandra Golant MD, Mark Lebwohl MD, Tejesh Pa-
tel MD, Todd Schlesinger MD, Bruce Strober MD PhD, and
Lisa Swanson MD.

They congregated on December 13, 2024, to grade the
studies and develop consensus statements regarding the
safety and efficacy of abrocitinib in AD. A modified Del-
phi process was employed to achieve consensus on each

statement.'3 This method, commonly used in dermatol-
ogy to develop expert recommendations, involves multi-
ple rounds of real-time voting and requires supermajor-
ity approval for a recommendation to be adopted.14-16
All panel members, who are also coauthors of this man-
uscript, were fully informed of the study’s objectives and
unanimously support its submission to a peer-reviewed
journal.

Results

Literature search and study selection

A total of 246 articles were identified through the liter-
ature search as meeting the initial criteria. After careful
screening, 36 articles were determined to be directly rel-
evant to the research questions and were provided to
the panelists for review prior to the roundtable discus-
sion. For the 36 articles that were evaluated, the panel
assigned level 1 evidence to 13 articles, level 2 evidence
to 11 articles, and level 3 evidence to 12 articles (Table 1).

Consensus statements

The panel established 10 consensus statements on the
safety of abrocitinib in AD and the role of JAK selectivity
in adverse events. All 10 statements received unanimous
approval (8/8 vote) for adoption. The SORT criteria were
applied to determine the strength of recommendation
for each statement (Table 2).

Statement 1: JAK inhibitors have proven to be
highly effective in blocking downstream
signaling of inflammatory mediators
responsible for AD including T-helper (Th)-2
cytokines [IL-4, IL-5, IL-13, IL-31], Th22
cytokines (IL-22), interferon-gamma, and
thymic stromal lymphopoietin (TSLP). (SORT
level C)

The immune response driven by Th-2 cytokines (IL-4, IL-5,
IL-13, IL-31), TSLP, and Th22 cytokines (IL-22) are central
to the immunopathogenesis of AD, particularly during
the acute phase. In the chronic stage, these responses
are accompanied by varying levels of Th1 (interferon-
Yy, tumor necrosis factor [TNF], and Th17 [IL-17]) activa-
tion.#2 Many of these inflammatory cytokines rely on the
JAK/STAT pathway for downstream signaling.

The JAK family consists of JAK1, JAK2, JAK3, and tyro-
sine kinase 2 (TYK2), whereas the STAT family comprises
STAT1, STAT2, STAT3, STAT4, STAT5A/B, and STATé6. JAKs
are activated when a ligand binds to cytokine transmem-
brane receptors, and in turn, they phosphorylate and ac-
tivate STATSs, which then translocate to the cell nucleus to
regulate transcription of target genes.#? JAK1 inhibitors
are effective treatments as they prevent the binding and
activation of the STAT pathway that signals for the Th2
cytokines primarily responsible for AD.® JAK inhibitors
approved in the US for the treatment of AD inhibit the
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Table 1. SORT Criteria Level of Evidence for Articles Pertaining to Selectivity, Safety, and Efficacy of JAK Inhibitors.

Article Title Author, Level of
Year Evidence
Abrocitinib versus Placebo or Dupilumab for Atopic Dermatitis Bieber T et ]
al, 202117
Abrocitinib induction, randomized withdrawal, and retreatment in patients with moderate-to-severe Blauvelt A
atopic dermatitis: Results from the JAK1 Atopic Dermatitis Efficacy and Safety (JADE) REGIMEN phase 3 etal, 1
trial 202218
Pharmacodynamics of Janus kinase inhibitors for the treatment of atopic dermatitis Calabrese L
et al, 3
202219
Risk of major adverse cardiovascular events with tofacitinib versus tumour necrosis factor inhibitors in Charles-
patients with rheumatoid arthritis with or without a history of atherosclerotic cardiovascular disease: a Schoeman )
post hoc analysis from ORAL Surveillance Cetal,
202320
Association of Risk of Incident Venous Thromboembolism With Atopic Dermatitis and Treatment With Chen TL et 5
Janus Kinase Inhibitors: A Systematic Review and Meta-analysis al, 202221
Malignancy risk with tofacitinib versus TNF inhibitors in rheumatoid arthritis: results from the open-label, Curtis JR et 5
randomised controlled ORAL Surveillance trial al, 202322
Efficacy and Safety of Abrocitinib in Combination With Topical Therapy in Adolescents With Moderate-to- Eichenfield 1
Severe Atopic Dermatitis: The JADE TEEN Randomized Clinical Trial LF, 202123
Major adverse cardiovascular events in patients with atopic dermatitis treated with oral Janus kinase Ertus Cet 5
inhibitors: a systematic review and meta-analysis al, 202324
Selective JAK1 Inhibitors for the Treatment of Atopic Dermatitis: Focus on Upadacitinib and Abrocitinib Ferreira S
et al, 3
2020%°
Efficacy and Safety of Oral Janus Kinase 1 Inhibitor Abrocitinib for Patients With Atopic Dermatitis: A Gooderham
Phase 2 Randomized Clinical Trial M] et al, 1
201926
JAK-STAT signaling pathway in the pathogenesis of atopic dermatitis: An updated review Huang IH et 3
al, 20226
Cardiovascular and Venous Thromboembolic Risk With JAK Inhibitors in Immune-Mediated Inflammatory Ingrassia JP
Skin Diseases: A Systematic Review and Meta-Analysis etal, 1
202427
Short-Term Cardiovascular Complications in Dermatology Patients Receiving JAK-STAT Inhibitors: A Meta- Ireland PA
Analysis of Randomized Clinical Trials et al, 2
202428
Systematic Review on the Efficacy and Safety of Oral Janus Kinase Inhibitors for the Treatment of Atopic Le Metal, 3
Dermatitis 202129
Efficacy and Safety of Janus Kinase Inhibitors for the Treatment of Atopic Dermatitis: A Systematic Review LiCetal, 5
and Meta-Analysis 202230
Risk of venous thromboembolism in rheumatoid arthritis, and its association with disease activity: a Molander V
nationwide cohort study from Sweden et al, 2
202131
Real-world effectiveness of abrocitinib treatment in patients with difficult-to-treat atopic dermatitis Olydam JI
etal, 3
202332
In vitro and in vivo characterization of the JAK1 selectivity of upadacitinib (ABT-494) Parmentier
JM et al, 3
2018°
Efficacy and safety of abrocitinib versus dupilumab in adults with moderate-to-severe atopic dermatitis: Reich K et 1
a randomised, double-blind, multicentre phase 3 trial al, 202233
JAK inhibitors and the risk of malignancy: a meta-analysis across disease indications Russell MD
etal, 2
202334
Efficacy and safety of the Janus kinase 1 inhibitor PF-04965842 in patients with moderate-to-severe Schmieder
psoriasis: phase Il, randomized, double-blind, placebo-controlled study G etal, 1
201810
Risk of Thromboembolic Events and Associated Risk Factors, Including Treatments, in Patients with Setyawan | 2
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Immune-mediated Diseases et al,
202135
Phase 3 efficacy and safety of abrocitinib in adults with moderate-to-severe atopic dermatitis after Shi VY et al,
switching from dupilumab (JADE EXTEND) 202236
Efficacy and Safety of Abrocitinib in Patients With Moderate-to-Severe Atopic Dermatitis: A Randomized Silverberg JI
Clinical Trial et al,
202037
Comparative Efficacy of Targeted Systemic Therapies for Moderate to Severe Atopic Dermatitis without Silverberg JI
Topical Corticosteroids: Systematic Review and Network Meta-analysis etal,
202238
Efficacy and safety of abrocitinib in adults and adolescents with moderate-to-severe atopic dermatitis Simpson EL
(JADE MONO-1): a multicentre, double-blind, randomised, placebo-controlled, phase 3 trial et al,
202039
Integrated Safety Analysis of Abrocitinib for the Treatment of Moderate-to-Severe Atopic Dermatitis Simpson EL
From the Phase Il and Phase IlI Clinical Trial Program etal, 1
202140
Integrated Safety Update of Abrocitinib in 3802 Patients with Moderate-to-Severe Atopic Dermatitis: Data Simpson EL
from More than 5200 Patient-Years with Up to 4 Years of Exposure etal, 1
202441
The JAK/STAT Pathway and Its Selective Inhibition in the Treatment of Atopic Dermatitis: A Systematic Tsiogka A et 3
Review al, 202242
Venous Thromboembolism Risk With JAK Inhibitors: A Meta-Analysis Yates M et 5
al, 202143
Cardiovascular and Cancer Risk with Tofacitinib in Rheumatoid Arthritis Ytterberg
SR et al, 1
202244
Janus kinase inhibitors for the treatment of rheumatoid arthritis demonstrate similar profiles of in vitro Dowty ME
cytokine receptor inhibition etal, 3
2019™
The pharmacokinetics, pharmacodynamics, and safety of baricitinib, an oral JAK 1/2 inhibitor, in healthy ShiJG et al, 3
volunteers 201445
Risk of acute myocardial infarction with NSAIDs in real world use: bayesian meta-analysis of individual Bally M et 3
patient data al, 201746
Selectivity, efficacy and safety of JAKinibs: new evidence for a still evolving story Bonelli M et 3
al, 202447
JAK inhibition as a therapeutic strategy for immune and inflammatory diseases Schwartz
DM et al, 3
201748

JAK1 pathway and include topical ruxolotinib and the oral
medications, abrocitinib, and upadacitinib.

Statement 2: The boxed warnings for JAK
inhibitors derive from data on tofacitinib for
the treatment of rheumatoid arthritis and
include cardiovascular events, malignancy,
thromboembolic events, serious infection,
and mortality. (SORT level A)

The FDA employs boxed warnings to highlight critical sci-
entific information for health care providers. In 2021, a
boxed warning was issued for the entire JAK inhibitor
class based on findings from the ORAL Surveillance
trial, 2244 which identified an increased risk of cardio-
vascular events, malignancies, thromboembolic events,
serious infections, and mortality associated with tofaci-
tinib.>0 The ORAL Surveillance trial specifically evaluated
the safety profile of tofacitinib in comparison to TNF in-
hibitors in patients with rheumatoid arthritis.2244 Safety
was further evaluated in a post-hoc analysis of the ORAL

Surveillance trial that found, in rheumatoid arthritis pa-
tients with a history of atherosclerotic cardiovascular dis-
ease (all of whom were also receiving methotrexate), the
incidence of major adverse cardiovascular events (MACE)
was higher with tofacitinib at 5mg twice a day (8.3%)
and 10mg twice a day (7.7%) compared to TNF inhibitors
(4.2%).20 Of note, various registries have shown that TNF
inhibitors lower the risk of cardiovascular disease, so that
comparing cardiac risks of JAK inhibitors to risk in the
general public may have different results.>1-33

A meta-analysis assessing the risk of venous throm-
boembolism (VTE) associated with JAK inhibitors in pa-
tients with inflammatory arthropathies, psoriasis, and in-
flammatory bowel disease found no evidence in the
pooled incidence rate ratios for tofacitinib, baricitinib,
upadacitinib, or filgotinib to substantiate the current VTE
risk warnings for these medications.43 In a separate
meta-analysis of JAK inhibitors (tofacitinib, baricitinib,
upadacitinib, filgotinib, peficitinib) in adults with rheuma-
toid arthritis, PsA, PsO, axial spondyloarthritis, inflam-
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Table 2. Consensus Statements for the Safety and Efficacy of abrocitinib for Atopic Dermatitis.

Consensus Statement/Recommendation

Consensus
Vote

Strength of
Recommendation

JAK inhibitors have proven to be highly effective in blocking downstream signaling
of inflammatory mediators responsible for AD including T-helper (Th)-2 cytokines C
[IL-4, IL-5, IL-13, IL-31], Th22 cytokines (IL-22), IFN gamma, and TSLP.

8/8

thromboembolic events, serious infection, and mortality.

The boxed warnings for JAK inhibitors derive from data on tofacitinib for the
treatment of rheumatoid arthritis and include cardiovascular events, malignancy, A

8/8

selective, predominantly inhibiting JAK 1.

Tofacitinib is the least selective JAK inhibitor, blocking JAK 1, JAK 2, and JAK 3. Of
the oral and topical JAK inhibitors approved for AD, abrocitinib is the most C

8/8

events.

The selectivity and specificity of JAK inhibition may contribute to specific adverse

A 8/8

mortality.

The ORAL Surveillance study, which prompted the boxed warning for JAK
inhibitors, enrolled patients with rheumatoid arthritis (RA) who were all over 50
years old, had at least one cardiovascular risk factor, were on methotrexate, and
most were on prednisone. This study population differs from patients with AD. A
These factors could influence the risk of major adverse cardiovascular events
(MACE), malignancy, serious infection, venous thromboembolism (VTE), and

8/8

compared to healthy controls.

Rheumatoid arthritis patients have increased risk of thromboembolic events

A 8/8

controls.

Published data do not show an increased incidence of MACE or thromboembolic
events for patients with AD treated with JAK inhibitors compared to healthy A

8/8

JAK 1 inhibitors are effective treatments with rapid onset for AD. A

8/8

inhibitors and biologics.

Abrocitinib can be effective in treating AD patients who have failed other JAK

B 8/8

skin cancer.

Available data in studies of JAK inhibitors for AD suggest an increased risk for
serious and opportunistic infections, including herpes zoster, and nonmelanoma A

8/8

Abbreviations: AD, atopic dermatitus; JAK, Janus kinase; Th, T-helper.

matory bowel disease (IBD), or AD, findings revealed a
higher incidence of malignancy (Incidence rate ratio 1.50;
95% Cl 1.16-1.94) compared to TNF inhibitors.34

Statement 3: Tofacitinib is the least selective
JAK inhibitor, blocking JAK 1, JAK 2, and JAK 3.
Of the oral and topical JAK inhibitors approved
for AD, abrocitinib is the most selective,
predominantly inhibiting JAK 1. (SORT level C)

Selectivity of JAK inhibitors can be determined by mea-
suring their inhibitory activity for each JAK isoform
(JAK1,2,3, or TYK2) through in vitro or ex vivo measures
of cytokine release and/or phosphorylated STAT (pSTAT)
activation.2> A lower half-maximal inhibitory concentra-
tion (IC50) indicates greater inhibitory activity. Addition-
ally, when the IC50 values for different isoforms are sim-
ilar, the JAK inhibitor is considered less selective.

A study evaluating JAK-dependent cytokine receptor
inhibition profiles using in vitro whole blood cytokine in-
hibition potencies and plasma pharmacokinetics found
that tofacitinib was less selective than baricitinib,
upadacitinib, and filgotinib.'1 Tofacitinib’s 1C50 values

were 15nmol/L for JAK1, 71nmol/L for JAK2, 45nmol/L for
JAK3, and 472nmol/L for T.11 Baricitinib was slightly more
selective than tofacitinib, with 1C50 values of 0.78nmol/L
for JAK1, 2nmol/L for JAK2, 253nmol/L for JAK3, and
14nmol/L for TYK2.1" In a randomized controlled trial of
baricitinib versus placebo, ex vivo whole blood was stim-
ulated with IL-6 or thrombopoietin to activate the JAK/
STAT pathway.4>

After lysis of the blood cells, total cell extracts were ex-
amined for pSTAT3 levels using a specific enzyme-linked
immunosorbent assay.4> The study showed that baric-
itinib had an 1C50 of 90nmol/L for inhibiting pSTAT3
(JAK2).45> Another study of baricitinib selectivity showed
baricitinib potently inhibits JAK1 and JAK2 with IC50 val-
ues of 5.9 and 5.7nmol/L, respectively, whereas it had an
IC50 of 560nmol/L for JAK3.8 Upadacitinib had an 1C50
of 0.76nmol/L for JAK1, 19nmol/L for JAK2, 224nmol/L
for JAK3, and 118nmol/L for TYK2.1T Although filgotinib
had an IC50 of 45nmol/L for JAK1, 357nmol/L for JAK2,
9097nmol/L for JAK3, and 397nmol/L for TYK2.11 These
findings suggest that tofacitinib is less selective than
baricitinib, upadacitinib, and filgotinib.
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Research on abrocitinib indicates higher selectivity
with higher IC50 values for JAK2 and JAK3 compared to
upadacitinib, baricitinib, and tofacitinib. Specifically,
abrocitinib demonstrated IC50 values of 29nmol/L for
JAK1, 803nmol/L for JAK2, >10,000nmol/L for JAK3, and
1250nmol/L for TYK2.10 In a study using active recom-
binant human catalytic domains of engineered cells,
upadacitinib showed an IC50 of 47nmol/L for JAK1 and in-
hibited JAK2 to a lesser extent (IC50 = 120nmol/L), while
exhibiting lower potency for JAK3 (IC50 = 2304nmol/L)
and TYK2 (IC50 = 4690nmol/L).° As upadacitinib has
lower IC50 values for JAK2 and JAK3 compared to abroc-
itinib, it inhibits JAK2 and JAK3 at lower concentrations
and suggests abrocitinib is the most selective JAK in-
hibitor for AD. This conclusion must be tempered be-
cause IC50 assays can differ when performed in different
labs at different times.

Statement 4: The selectivity and specificity of
JAK inhibition may contribute to specific
adverse events. (SORT level A)

Key cytokines involved in AD primarily signal through
JAK1, and minimizing concurrent inhibition of JAK2 and
JAK3 pathways may help reduce potential safety risks."?
Understanding the pathways affected by downstream cy-
tokines may help explain adverse events profiles. Inhi-
bition of JAK2 by less selective JAK inhibitors (eg, tofac-
itinib, baricitinib, ruxolitinib, and oclacitinib) can affect
myeloid and lymphoid differentiation, T cell proliferation,
lymphocyte function, hematopoiesis, growth, and meta-
bolic processes.*8 This relates to the key role of JAK2 in
the signal transduction of the IL-3 receptor family (IL-3R,
IL-5R, and GM-CSF receptor) as well as single-chain recep-
tors, including the erythropoietin receptor, growth hor-
mone receptor, prolactin receptor, and thrombopoietin
receptor.>* The most frequently reported treatment-
emergent adverse events in baricitinib (JAK1,2) studies in-
clude respiratory symptoms, headaches, skin infections,
gastrointestinal symptoms, and elevated blood creatine
phosphokinase levels.2?

Selective inhibition of JAK3 (ie, with decernotinib or
PF-06651600) impacts T cell proliferation, survival, and
memory, T regulatory cell function, and B cell activity.48
Janus kinase 3 is predominantly expressed in medullary
and lymphoid tissues, with high expression levels ob-
served in activated T cells, B cells, and monocytes.>> Nat-
ural killer cells, essential for antiviral defense, rely on
JAK3-dependent cytokines for their development and
function.>> Tofacitinib causes a dose-dependent reduc-
tion in natural killer cell counts, although this effect may
be transient.8 Studies show upadacitinib’s increased se-
lectivity for JAK1 led to less impact on reticulocyte pro-
duction and natural killer cell depletion, demonstrating
improved efficacy and safety compared to tofacitinib.?
These effects suggest that adverse events, particularly
those related to hematologic and immunologic systems,
are mainly caused by inhibition of JAK2 and JAK3.

Statement 5: The ORAL Surveillance study,
which prompted the boxed warning for JAK
inhibitors, enrolled patients with rheumatoid
arthritis (RA) who were all over 50 years old,
had at least one cardiovascular risk factor,
were on methotrexate, and most were on
prednisone. This study population differs
from patients with AD. These factors could
influence the risk of MACE, malignancy,
serious infection, VTE, and mortality. (SORT
level A)

The ORAL Surveillance study included patients who were
all over age 50 with RA and at least one cardiovascular
risk factor.#4 Patients with RA are often more overweight,
engage in less physical activity, have lower cardiorespi-
ratory fitness, and exhibit reduced muscle strength com-
pared to age- and sex-matched individuals without RA.56
Patients with baseline cardiovascular risk factors and low
fitness levels are shown to have an independent risk
for MACE.>/ Similarly, findings suggest a potential link
between methotrexate dosage and bacterial infections
in patients with RA undergoing biologic treatment com-
bined with glucocorticoids.”® Given that these patients
have increased risk of adverse events from independent
risk factors, the ORAL Surveillance trial findings are not
representative of AD patients receiving JAK inhibitor ther-
apy.

There are several clinical trials assessing the safety of
abrocitinib for AD patients. In the JADE MONO-1 safety
trial adverse events were reported in 69% of patients
in the abrocitinib 100mg group, 78% in the abrocitinib
200mg group, and 57% in the placebo group, with similar
percentages of serious adverse events between
groups.39 Another randomized controlled trial assessing
safety of abrocitinib for AD recorded three MACE in the
abrocitinib cohort; these were two events of myocardial
infarction (MI) and one event of sudden death, with a
MACE incidence ratio (95% Confidence Interval [CI] of
0.18/100 person-years [0.04-0.52]).4° For comparison, a
patient-level meta-analysis assessing the risks of acute
MI associated with oral nonsteroidal anti-inflammatory
drugs (NSAIDs) revealed an increased risk of MI with
higher NSAID doses.#® Among the evaluated NSAIDs, ro-
fecoxib demonstrated the highest odds of MI, OR (95%
Cl: 1.58 [1.07 to 2.17]).46 Nonsteroidal anti-inflammatory
drugs are frequently prescribed for pain relief even for
people with underlying cardiovascular risks despite the
boxed warning for serious cardiovascular and gastroin-
testinal side effects.>® No trials compare the risk of Ml in
patients taking NSAIDs versus JAK inhibitors.

Statement 6: Rheumatoid arthritis patients
have increased risk of thromboembolic events
compared to healthy controls. (SORT level A)

When assessing clinical trial safety data, it is important
to understand the study population’s baseline risks, as
independent variables may inflate the risk of adverse
events. Studies comparing RA patients to healthy con-
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trols have demonstrated RA may independently increase
the risk of adverse events.31 A retrospective cohort study
specifically assessed the incidence of VTE in RA patients
compared to those without RA31 The findings showed
a risk ratio of 1.88 (95% Cl: 1.65-2.15), with the risk in-
creasing as RA disease activity intensified.3! These find-
ings suggest that RA is linked to a markedly higher risk of
thromboembolic events when compared to the general
population, with the risk increasing with higher disease
activity. This is particularly relevant in the context of the
ORAL Surveillance trial, which evaluated the safety profile
of tofacitinib against TNF inhibitors in RA patients, who
are already at an elevated risk for VTE.#4

Statement 7: Published data do not show an
increased incidence of MACE or
thromboembolic events for patients with AD
treated with JAK inhibitors compared to
healthy controls. (SORT level A)

The safety of JAK inhibitors in patients with AD has been
evaluated in multiple studies. A meta-analysis investi-
gated the association between AD and the risk of VTE
in patients treated with JAK inhibitors.2? The results in-
dicated no increased risk of VTE associated with AD or
treatment with JAK inhibitors, including abrocitinib, baric-
itinib, upadacitinib, and SHR0302.21

A pooled safety meta-analysis assessed the cardiovas-
cular risk of AD patients using JAK inhibitors (baricitinib,
upadacitinib, abrocitinib, ivarmacitinib). The odds ratio
(OR) for MACE in patients treated with JAK inhibitors com-
pared to placebo or dupilumab was 1.35 (95% CI:
0.15-12.21), suggesting little to no impact of JAK inhibitors
on MACE occurrence.24 Similarly, the randomized con-
trolled trial analyzing the safety of abrocitinib versus
placebo in AD reported a MACE incidence rate of 0.18 per
100 person-years (95% Cl: 0.04-0.52).40

Another meta-analysis reported no significant differ-
ences in the incidence of composite MACE and all-cause
mortality (OR: 0.83; 95% Cl: 0.44-1.57), or VTE (OR: 0.52;
95% Cl: 0.26-1.04) between patients receiving JAK in-
hibitors and those on placebo or active comparators for
immune-mediated inflammatory skin diseases.2’ Simi-
larly, a study evaluating the safety of systemic JAK-STAT
inhibitors versus placebo in patients with alopecia
areata, psoriasis, vitiligo, AD, lichen planus, or hidradeni-
tis suppurativa found no significant increase in MACE
(relative risk: 0.47; 95% Cl: 0.28-0.80) or VTE (relative risk:
0.46; 95% Cl: 0.26-0.80).28

In contrast, a retrospective cohort study of patients
with immune-mediated diseases, including ankylosing
spondylitis, AD, inflammatory bowel disease, multiple
sclerosis, psoriasis, psoriatic arthritis, rheumatoid arthri-
tis, and systemic lupus erythematosus, observed that JAK
inhibitors (unspecified) were associated with an in-
creased incidence of pulmonary embolism (incidence
rate ratio=2.52; P<0.05).3> However, the diseases treated
have their own relative risks of thrombotic events, and
as stated earlier, some JAK inhibitors are less selective
and may therefore have different side effect profiles. Fur-

ther safety trials of abrocitinib, a highly selective JAK1 in-
hibitor, for AD show the most reported adverse events
are nasopharyngitis, upper respiratory tract infections,
headache, nausea, and diarrhea.26:29.30 Data from the
JADE REGIMEN showed abrocitinib had a dose response
in terms of AE occurrence in AD.'8

Another abrocitinib safety trial including patients over
age 12 years with moderate-to-severe AD showed de-
creases in platelet count of 26% in the 200mg group, 19%
in the 100mg group, and less than 1% in the placebo
group.3’ Although studies in AD patients have not
demonstrated an increased risk of serious adverse
events, the selection of patients for JAK inhibitor therapy
should carefully consider factors such as cardiovascular
comorbidities, susceptibility to opportunistic infections,
and a history of malignancy.

Statement 8: JAK 1 inhibitors are effective
treatments with rapid onset for AD. (SORT
level A)

AD involves numerous pathways driving immune re-
sponse. Its pathogenesis is characterized by the down-
stream activation of cytokines such as IL-4, IL-5, IL-13,
IL-31, TSLP, IL-22, interferon-y, TNF, and IL-17.42 Treat-
ments FDA-approved for moderate-to-severe AD include
injectable therapies like dupilumab (an IL-4 and IL-13 in-
hibitor) lebrikizumab and tralokinumab (IL-13 inhibitors),
and nemolizumab (an IL-31 inhibitor) as well as oral op-
tions such as abrocitinib and upadacitinib, both of which
are JAK1 inhibitors. Inhibitors of JAK1 effectively block the
activation of the STAT pathway, which mediates Th2 cy-
tokines (IL-4, IL-13, and IL-31) that play a key role in AD
pathogenesis.®

A clinical trial comparing abrocitinib with dupilumab
revealed that a 200mg dose of abrocitinib outperformed
dupilumab in itch reduction by week two.'” Another
phase 3 trial assessed efficacy and safety of abrocitinib
versus dupilumab in AD patients using concomitant topi-
cal corticosteroids, topical calcineurin inhibitors, or a top-
ical phosphodiesterase 4 inhibitor.33 Data showed abroc-
itinib 200mg per day was more efficacious than
dupilumab in adults with moderate-to-severe AD on
background topical therapy in inducing early reductions
of itch and AD disease signs by week two (P<0.0001).33

Level Up was a phase 3b/4 global randomized open-
label efficacy assessor-blinded study evaluating upadac-
itinib versus dupilumab in adolescents and adults with
moderate-to-severe AD who had an inadequate re-
sponse to systemic therapy or when use was inadvis-
able.®0 Superior efficacy in achieving simultaneous
eczema area and severity index (EASI)-90 and worst pru-
ritus numerical rating scale (WP-NRS) 0/1 response at
week 16 was demonstrated with upadacitinib versus
dupilumab (19.9% versus 8.9%, respectively; P<0.001).60
Post hoc analyses showed higher itch response rates as
early as day two in upadacitinib treated patients.®? These
findings suggest that JAK1 inhibitors provide faster itch
relief than dupilumab, resulting in quicker symptom im-
provement.
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The efficacy of biologics and JAK inhibitors for AD is
commonly evaluated using measures such as EASI-75,
EASI-90, investigator global assessment (IGA) scores, and
patient-reported outcomes. In the JADE TEEN trial, pa-
tients aged 12 to 17 years treated with abrocitinib
(200mg or 100mg) versus placebo achieved significant
improvements at week 12, including an IGA response of
0 or 1(46.2% and 41.6% versus 24.5%; P<0.05 for both),
EASI-75 (72.0% and 68.5% versus 41.5%; P<0.05 for both),
and peak pruritus numerical rating scale 4 (55.4% and
52.6% versus 29.8%; P<0.01) for 200mg and 100mg ver-
sus placebo, respectively.23 A meta-analysis evaluated
the efficacy of upadacitinib, IL-4 and IL-13 inhibitors, and
JAK inhibitors compared to placebo or active treatments
for AD.38 The findings suggest that upadacitinib (30mg
and 15mg daily) and abrocitinib (200mg daily) are among
the most effective targeted systemic therapies for AD
over 12 to 16 weeks of treatment.38

Statement 9: Abrocitinib can be effective in
treating AD patients who have failed other JAK
inhibitors and biologics. (SORT level B)

Studies show that abrocitinib is an effective treatment for
AD refractory to other JAK inhibitors and biologics.323¢
In a prospective observational single-center study in pa-
tients who had previously failed other JAK inhibitors and
biologics, abrocitinib treatment resulted in a significant
decrease in disease severity during a median follow-up
period of 25 weeks (IQR 16-34).32 Median EASI score de-
creased significantly from 14.7 (IQR 10.4-25.4) at baseline
to 4.0 (IQR 1.6-11.4) at the final review (P<0.001).32 In the
JADE EXTEND phase 3 extension trial, patients with mod-
erate-to-severe AD who previously received dupilumab
during the double-blind, placebo-controlled phase 3 JADE
COMPARE study were treated with abrocitinib at doses
of 200mg or 100mg once daily.36 Among patients who
did not respond to dupilumab, over 75% improvement
in EASI scores was achieved in 80% of those receiving
abrocitinib 200mg and 67.7% of those receiving abroci-
tinib 100mg for 12 weeks.36

Statement 10: Available data in studies of JAK

inhibitors for AD suggest an increased risk for
serious and opportunistic infections, including
herpes zoster and nonmelanoma skin cancer.
(SORT level A)

When considering oral JAK inhibitors for AD, it is wise
to consider each patient's past medical history, current
medications, smoking history, and family planning goals.
Integrated safety data was analyzed from the phase 2
monotherapy study and the phase 3 trials, including JADE
MONO-1, JADE MONO-2, JADE TEEN, JADE COMPARE,
JADE DARE (200mg only), JADE REGIMEN, and JADE EX-
TEND to assess abrocitinib safety in AD.4" The most com-
monly reported serious infections with consistent-dose
abrocitinib at 200mg and 100mg included herpes zoster
(0.5% and 0.2%, respectively), pneumonia (0.2% for both
doses), and herpes simplex virus (0.1% for both doses).4

Similarly, data from in vivo studies and clinical trials
comparing the side effects of pan versus selective JAK
inhibitors indicate distinct safety profiles.4” Tofacitinib
(JAK1-3) demonstrated a significantly increased risk of
herpes zoster and a slightly elevated risk of malignancies,
thrombosis, elevated liver function tests, upper respi-
ratory tract infections, disruptions in lymphocyte and
platelet hematopoiesis, and hyperlipidemia compared to
placebo.#” Baricitinib (JAK1,2) was associated with a sig-
nificantly increased risk of herpes zoster and a slightly
higher risk of thrombosis, elevated liver function tests,
URIs, platelet hematopoiesis effects, and hyperlipi-
demia.4’ Upadacitinib (JAK1,2) showed a significantly el-
evated risk of herpes zoster and a slightly increased risk
of upper respiratory tract infections, elevated liver func-
tion tests, and hyperlipidemia.4” It must be noted that in
the absence of head-to-head trials, safety or efficacy pro-
files cannot be easily differentiated. Nonetheless, given
the risk of serious and opportunistic infections, patients
with a positive purified protein derivative not previously
treated with prophylaxis should be treated with prophy-
laxis if using JAK inhibitors and that includes JAK1 in-
hibitors.

Strengths and limitations

The Delphi process offers both advantages and chal-
lenges. A common limitation is its reliance on clinical
opinions rather than strictly evidence-based data to for-
mulate consensus statements. However, this study lever-
aged high-quality published clinical research to guide the
development of its recommendations. In this context, the
Delphi process proved to be a structured and effective
approach for creating evidence-informed clinical guide-
lines.

Conclusion

A deeper understanding of the data behind the boxed
warning for JAK inhibitors remains essential. Current evi-
dence indicates that the selectivity of JAK inhibitors signif-
icantly influences their specific safety profiles. Although
much of the evidence supporting the boxed warning
stems from tofacitinib studies in rheumatoid arthritis pa-
tients, it is critical to consider the baseline independent
risk factors for MACE, VTE, and serious infections in this
population. Data on abrocitinib demonstrate that selec-
tive JAK1 inhibition offers a safe and effective strategy
for reducing symptom burden in AD, with a favorable
risk profile. Following a thorough review of the literature,
these 10 consensus statements on the safety and ef-
ficacy of abrocitinib aim to guide clinical management
of AD. Head-to-head comparisons reveal that abrocitinib
exhibits a rapid onset of action and high efficacy, even
in patients refractory to other systemic agents or biolog-
ics. This expert panel concluded that abrocitinib’s safety
profile aligns with other JAK1 inhibitors, with a higher in-
cidence of serious and opportunistic infections, including
herpes zoster, but an extremely low risk of MACE or VTE.
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We recommend future studies to compare efficacy and
safety of JAK inhibitors for atopic dermatitis.
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