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Learning Objectives
At the end of this presentation, participants should be able to:
1. Describe rationale for broadly targeted approach to treatment
of atopic dermatitis
2. Recognize advantages and limitations of newly approved JAK
inhibitors in atopic dermatitis

Pathophysiology of atopic dermatitis...it’s complicated

Lancet 2020;396:345-60
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JAK-STAT signaling as a therapeutic target

Biologic

Biologic
JAKi
The JAK-STAT pathway is a master regulator
of immune function, implicated in the
downstream signaling of inflammatory
cytokines, including ILs, IFNs, and multiple
growth factors
Paller AS, et al. J Allergy Clin Immunol 2017;140:633

JAK & STAT proteins

Jakinibs

Luo Y, et al. J Allergy Clin Immunol 2021; 148:911
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Cytokine signaling via distinct JAK proteins

Damsky W, et al. J Allergy Clin Immunol 2021;147:814-26

JAK inhibitors in AD
› Oral
› Baricitinib (JAK1/2)
› Abrocitinib (JAK 1)
› Upadacitinib (JAK 1)

› Topical
› Ruxolitinib (JAK 1/2)
› Delgocitinib (pan-JAK)
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Treatment of atopic dermatitis with ruxolitinib cream
(JAK1/JAK2 inhibitor) or triamcinolone cream

Mean (95% CI) Percentage Improvement
From Baseline in EASI Score

• RUX 1.5% BID resulted in greater improvement in EASI scores versus
triamcinolone
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RUX Cream
Kim BS, et al. J Allergy Clin Immunol 2020;145:572

*** P<0.001 vs vehicle; ** P<0.01 vs vehicle

Efficacy and safety of ruxolitinib cream for the treatment of
atopic dermatitis: Results from 2 phase 3, randomized, doubleblind studies
› Study 1 & Study 2 enrolled pts ≥12 years with AD for ≥2 years, an IGA of 2/3
and 3%-20% affected BSA. Patients randomized 2:2:1 to BID 0.75% RUX cream,
1.5% RUX cream, or vehicle cream for 8W
› 631 and 618 pts randomized (631/577 analyzed for efficacy)
› Significantly more pts achieved IGA treatment success with 0.75% RUX cream
(50.0%/39.0%) and 1.5% RUX cream (53.8%/51.3%) vs vehicle (15.1%/7.6%; P <
.0001) at W8
› Significant itch reductions vs vehicle reported within 12 h of first application of
1.5% RUX (P < .05)
› Application site reactions were infrequent (<1%) and lower with RUX vs
vehicle; none were clinically significant
Papp K, et al. J Am Acad Dermatol 2021;85:863
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Topical ruxolitinib approved by FDA on 09/21/21
› Indications
› For short term and non-continuous chronic treatment of mild to moderate AD in nonimmunocompromised patients 12 years and older whose disease is not adequately
controlled with topical prescription therapies or when those therapies not advisable

› Limitations
› Use in combination with biologics, other JAK inhibitors or immunosuppressives not
recommended

› Dosing
› Twice daily up to 20% BSA involved areas, no more than 60g/week

› Warnings and Precautions
›
›
›
›

Serious infections: Regularly monitor and manage (e.g. TB, H zoster)
Non-melanoma skin cancers: Perform periodic skin exams
Thrombosis: Evaluate patients with symptoms of thrombosis
Thrombocytopenia, anemia and neutropenia: Perform CBCs

Efficacy and safety of abrocitinib in adults and adolescents with
moderate-to-severe atopic dermatitis (JADE MONO-1): a multicentre,
double-blind, randomised, placebo-controlled, phase 3 trial
› Multicentre, double-blind, randomised P3 trial (JADE MONO-1), pts ≥12
years (≥ 40 kg ) with moderate-to-severe AD (IGA ≥3, EASI ≥16, BSA ≥10%,
and PP-NRS score ≥4 enrolled at 69 sites in Australia, Canada, Europe, and
USA
› Pts randomly assigned (2:2:1) to oral abrocitinib 100 mg, abrocitinib 200 mg
or placebo once daily for 12 wks

Lancet 2020;396:255-66
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Proportion of patients who achieved an IGA response over the
12-week treatment period

Lancet 2020;396:255-66

Proportion of patients who achieved an EASI-50 (A), EASI-75 (B), and
EASI-90 (C) response over the 12-week treatment period

Lancet 2020;396:255-66
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Proportion of patients who achieved a PP-NRS response*
over the 12-week treatment period

Lancet 2020;396:255-66

*Defined as a ≥4-point improvement from baseline in PP-NRS score

Efficacy and safety of abrocitinib in patients with moderate-tosevere atopic dermatitis: A randomized clinical trial

JAMA Dermatol 2020;156:863-73
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Abrocitinib induction, randomized withdrawal, and retreatment in
patients with moderate-to-severe atopic dermatitis: Results from the
JAK1 Atopic Dermatitis Efficacy and Safety (JADE) REGIMEN phase 3
trial
› Patients with moderate-to-severe AD responding to open-label abrocitinib 200 mg
monotherapy for 12 wks randomly assigned 1:1:1 ratio to blinded abrocitinib (200 or 100 mg)
or placebo for 40 wks. Pts experiencing flare received rescue treatment (abrocitinib 200 mg
plus topical therapy)
› Of 1233 patients, 798 responders to induction (64.7%) randomly assigned with flare
probability during maintenance 18.9%, 42.6%, and 80.9% with abrocitinib 200 mg, abrocitinib
100 mg, and placebo
› Among pts with flare in abrocitinib 200 mg, abrocitinib 100 mg, and placebo groups, 36.6%,
58.8%, and 81.6% regained IGA 0/1, respectively, and 55.0%, 74.5%, and 91.8% regained EASI
response, respectively, with rescue treatment
› Induction treatment with abrocitinib was effective; most responders continuing abrocitinib did
not flare. Rescue treatment with abrocitinib plus topical therapy effectively recaptured
response.
J Am Acad Dermatol 2022;86:104

J Am Acad Dermatol 2022;86:104
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Abrocitinib FDA approval
› For adults with moderate-to-severe AD whose disease is not
adequately controlled with other systemic drug products,
including biologics, or when use of those therapies is inadvisable
› recommended dose 100 mg QD and 200 mg QD if inadequate
response after 12W
› 50 mg dose approved to treat moderate-to-severe AD specifically
in pts with moderate renal impairment, certain patients receiving
treatment with inhibitors of cytochrome P450 (CYP) 2C19 or poor
metabolizers of CYP2C19

Abrocitinib Warnings
› SERIOUS INFECTIONS
› Patients may be at increased risk for developing serious infections that may lead to
hospitalization or death ( most frequent herpes simplex, herpes zoster, and pneumonia);
consider yearly screening for patients in highly endemic areas for TB; perform viral hepatitis
screening and monitoring for reactivation in accordance with clinical guidelines before
starting therapy and during therapy

› MALIGNANCY
› current or past smokers are at additional increased risk; perform periodic skin examination
for patients who are at increased risk for skin cancer. Exposure to sunlight and UV light
should be limited by wearing protective clothing and using broad-spectrum sunscreen

›
›
›
›

MAJOR ADVERSE CARDIOVASCULAR EVENTS
THROMBOSIS (DVT, PE)
MORTALITY
LAB ABNORMALITIES perform CBC w/diff pre, 4W post & with dose increase; Lipid profile

approx 4W after initiation of treatment
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Once-daily upadacitinib versus placebo in adolescents and adults with
moderate-to-severe atopic dermatitis (Measure Up 1 and Measure Up
2): results from two replicate double-blind, randomised controlled phase
3 trials

Guttman-Yassky E, et al. Lancet 2021;397:2151

Proportion of
patients who
achieved EASI-75
and vIGA-AD
improvement from
baseline over 16week treatment
period in the
intention-to-treat
population

Guttman-Yassky E, et al. Lancet 2021;397:2151
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Proportion of patients who achieved ≥4-point improvement from
baseline in WP-NRS over 16-week treatment period in the
intention-to-treat population

Guttman-Yassky E, et al. Lancet 2021;397:2151

Proportion of patients
who achieved an EASI-90
response and EASI-100
response over the 16week treatment period in
the intention-to-treat
population

Guttman-Yassky E, et al. Lancet 2021;397:2151
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Treatmentemergent
adverse
events in the
safety
population

Guttman-Yassky E, et al. Lancet 2021;397:2151

Treatment-emergent adverse events in the safety population

Guttman-Yassky E, et al. Lancet 2021;397:2151
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Upadacitinib plus topical corticosteroids in atopic
dermatitis: Week 52 AD Up study results
› Efficacy and safety of upadacitinib 15 mg or 30 mg vs placebo + TCS through
52 weeks in pts 12-75 y
› 300 pts randomized to upadacitinib 15 mg + TCS, 297 to upadacitinib 30 mg + TCS, and
304 to PBO + TCS

› At week 52, proportions of pts treated with upadacitinib 15 mg + TCS and
upadacitinib 30 mg + TCS who experienced EASI-75 were 50.8% and 69.0%,
respectively; 33.5% and 45.2%, experienced vIGA-AD 0/1; and 45.3% and
57.5%, experienced WP-NRS improvement ≥4
› Upadacitinib + TCS well tolerated through 52 weeks; no new important
safety risks beyond the current label were observed. No deaths were
reported; major adverse cardiovascular events and venous thromboembolic
events were infrequent (≤0.2/100 patient-years)
J Allergy Clin Immunol 2022; 149:977-87.e14

Upadacitinib FDA
› Indicated for treatment of moderate to severe atopic dermatitis in
adults and children 12 years of age and older whose disease did
not respond to previous treatment and is not well controlled with
other pills or injections, including biologic medicines, or when use
of other pills or injections is not recommended
› 15 mg once daily can be initiated in adults and children 12 years of age and
older weighing at least 40 kg
› In these children and adults less than 65 years of age who do not achieve
an adequate response, dose may be increased to 30 mg once daily
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Upadacitinib Warnings
› Serious infections. ... including TB and infections caused by bacteria, fungi, or viruses that can
spread throughout the body. HCP should test you for TB before starting [JAK inhibitor] and
check you closely for signs and symptoms of TB during treatment.... You may be at higher risk
of developing shingles (herpes zoster).
› Increased risk of death in people ≥ 50 years who have at least 1 cardiovascular risk factor
› Cancer and immune system problems. Follow HCP's advice about having your skin checked
for skin cancer during treatment with [JAK inhibitor] . Limit the amount of time you spend in
sunlight. Wear protective clothing when you are in the sun and use sunscreen.
› Increased risk of major cardiovascular (CV) events, such as heart attack, stroke, or death, in
people ≥ 50 years who have at least 1 CV risk factor, especially if a current or past smoker.
› Blood clots. ... more often in people who are ≥ 50 years and older and with at least 1 CV risk
factor.
› Allergic reactions. ...seen in people taking [JAK inhibitor].
› Tears in the stomach or intestines and changes in certain laboratory tests. Your HCP should
do blood tests before you start taking [JAK inhibitor] and while you take it.

My JAK inhibitor checklist
› ASK:
›
›
›
›

CV risks factors, smoking, blood clots
skin cancer
TB
vaccine status (H zoster)

› SCREEN:
› for TB before starting JAK inhibitor and check for signs and symptoms of TB
during treatment
› monitor for shingles (H zoster)
› skin checks for skin cancer during treatment & limit amount of time in sunlight
(protective clothing and sunscreen)

› TEST:
› CBC w/diff before starting & after ~ 4W on treatment & after increasing dose;
LFTs & baseline hepatitis B & C serology; lipid profile after ~ 4 (12)W on
treatment
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JAK inhibitors vs biologics ...any head-to-head comparisons?
› JAK inhibitors have several advantages compared with biologics
› orally bioavailable
› rapid efficacy
› predictable pharmacokinetics
› elicit no immunogenicity [can be stopped and re-started]
› may allow flexible dosing regimens according to disease activity
› could be used as induction regimen in acute phases
› Biologics have advantages compared to JAK inhibitors
› established safety including in children and adolescents (dupilumab)
› no laboratory monitoring requirement
› less frequent dosing
› additional indications for atopic co-morbidities (dupilumab)
Lancet 2020;396:215

N Engl J Med 2021; 384:1101-12
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Efficacy and safety of upadacitinib vs dupilumab in adults with
moderate-to-severe atopic dermatitis: a randomized clinical trial
› 24-week head-to-head, phase 3b multicenter, randomized, double-blinded, double-dummy,
active-controlled clinical trial comparing safety and efficacy of upadacitinib with dupilumab
among 692 adults with moderate-to-severe AD who were candidates for systemic therapy
› Pts randomized 1:1 and treated with oral upadacitinib 30mg QD or subcut dupilumab 300mg
QOW
› At wk 16, 247 pts receiving upadacitinib (71.0%) and 210 pts receiving dupilumab (61.1%)
achieved EASI75 (P = .006)
› All ranked secondary end points also demonstrated superiority of upadacitinib vs dupilumab
including improvement in Worst Pruritus NRS as early as wk 1 (mean [SE], 31.4%[1.7%] vs 8.8%
[1.8%]; P < .001), achievement of EASI75 as early as wk 2 (152 [43.7%] vs 60 [17.4%];P < .001),
and achievement of EASI100 at wk 16 (97 [27.9%] vs 26 [7.6%]; P < .001)
› Rates of serious infection, eczema herpeticum, herpes zoster, and laboratory-related adverse
events were higher for patients who received upadacitinib, whereas rates of conjunctivitis and
injection-site reactions were higher for patients who received dupilumab

JAMA Dermatol 2021;157:1047

Efficacy and safety of upadacitinib vs dupilumab in adults with
moderate-to-severe atopic dermatitis: a randomized clinical trial

JAMA Dermatol 2021;157:1047
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Two Phase 3 Trials of Baricitinib for Alopecia Areata
› 654/546 adults with severe AA (BRAVE-AA1 & -AA2) with a SALT score of 50
or higher (range, 0 [no scalp hair loss] to 100 [complete scalp hair loss])
randomly assigned in a 3:2:2 ratio to receive QD baricitinib 4 mg, 2 mg or
placebo with Primary outcome - SALT score of 20 or less at W36
› % pts with SALT score of 20 or less at W36 was 38.8% with 4-mg baricitinib,
22.8% with 2-mg baricitinib, and 6.2% with placebo in BRAVE-AA1 and
35.9%, 19.4%, and 3.3% in BRAVE-AA2
› Acne, elevated creatine kinase, and increased levels of LDL & HDL
cholesterol more common with baricitinib than with placebo
› Oral baricitinib was superior to placebo with respect to hair regrowth at 36
weeks. Longer trials are required to assess efficacy and safety of baricitinib
for AA w/ current trials ongoing and planned to remain randomized and
blinded for up to 200 wks
N Engl J Med 2022;386:1687

Clinical progression of therapeutic response to tofacitinib
and relapse after discontinuation

J Invest Dermatol 2018;138:1539
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Other dermatologic diseases treated with JAK inhibitors
› Vitiligo (T helper 1 /T cytotoxic 1 cell-mediated disease with elevated levels of
interferon-gamma (IFN-γ) and its associated chemokines CXCL9 and CXCL10
found in intralesional skin)
› Systematic review and meta-analysis with data from 45 cases (56% oral, 44% topical)
w/good response (repigmentation >50%) in 57.8%, partial response (some
repigmentation <50%) in 22.2% and none/minimal response in 20%; analysis did not
demonstrate any significant differences in oral vs topical route of JAK inhibitors
J Dermatol Treat 2022;33:173

› Topical pan-JAK inhibitor (delgocitinib) case
Australasian J Dermatol 2021;62:433

› Hidradenitis suppurativa
› INCB054707 (JAK1 inhibitor) well tolerated with responses observed in pts
with moderate-to-severe HS
Br J Dermatol 2022; 186:803

Psoriasis & JAK inhibitors
› Plaque psoriasis is a common chronic systemic immune-mediated
inflammatory disease and the Janus kinase-signal transducer and activator
of transcription (JAK-STAT) pathway plays a major role in intracellular
cytokine signaling in inflammatory processes involved in psoriasis
› Although JAK 1/3 inhibitors have demonstrated efficacy in pts with
moderate-to-severe psoriasis, safety concerns persist and no JAK inhibitor
has received regulatory approval to treat psoriasis
› TYK2 is a member of the JAK family of kinases and regulates signaling and
functional responses downstream of IL-12, IL-23 and type I interferon
receptors
› Selective, allosteric inhibition of TYK2 signaling may reduce the potential for toxicities
associated with pan-JAK inhibitors (e.g. deucravacitinib oral, brepocitinib oral & topical)
J Am Acad Dermatol 2022;86:148
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JAK inhibitors for asthma
› Preclinical data support the idea that inhibiting JAKs will
ameliorate airway inflammation and hyperreactivity in asthma
› JAK inhibitors (including inhaled JAKi’s) have the potential to
usher in a new era of anti-inflammatory treatment for asthma

J Allergy Clin Immunol 2021;148:953

J Allergy Clin Immunol 2022;149 (Feb):488

20

5/13/22

Take Home Messages
› Pathophysiology of AD is complex and involves immune dysregulation and skin
barrier abnormalities
› JAK inhibitors target multiple cytokines and have been shown to be rapidly
effective and relatively safe in short term trials with long term data emerging
› FDA approved topical ruxolitinib in 09/21 for mild-moderate AD 12 y and older
(up to 20% BSA)
› FDA approved oral JAK inhibitors in 01/22 - abrocitinib (adults) and upadacitinib
(12 y and older) for moderate-to-severe AD not adequately controlled with
other systemic drug products, including biologics, or when use of those
therapies is inadvisable with recommended safety monitoring
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